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An integrated high—speed Transimpedance Amplifier chip with
broad bandwidth and high gain
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2.National Key Laboratory of Integrated Circuits and Microsystems , Beijing 100042, China)

Abstract: A broadband Transimpedance Amplifier(TIA) chip architecture and circuit design
suitable for highspeed optical receiver systems are proposed. The TIA chip, as the backend circuit of the
photoelectric detector, can amplify the high speed photo—current of the detector with a low input referred
noise and meet the requirements of system—level speed and sensitivity. The high—-speed TIA design
architecture consists of three parts: the TIA core circuit, the single—ended to differential conversion
circuit, and the limiting amplifier circuit. In the design of the limiting amplifier, the Miller effect is
utilized to introduce tunable capacitors to balance the output voltage amplitude, bandwidth, and circuit
stability of the high—-frequency circuit, achieving broadband signal reception, limiting amplification, and
external driving functions, thereby enhancing the quality of high-speed transmission signals. By
conducting small-signal amplitude—frequency characteristic analysis, noise simulation, and large—signal
time—domain analysis of the chip under different process corners, the bandwidth, noise, sensitivity and
transmission characteristics of the TIA chip are further verified.

Keywords: broadband Transimpedance Amplifier(TTA); high speed optical transceiver; Miller
effect
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Fig.6 Time—domain simulation results of the limiting amplifier
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%21 Performance comparison of this work with other reported TIAs

reference data rate/Gbps ~ bandwidth/GHz  gain/dB jitter/ps chip size/mm? power consumption/mW technology
[4]* 30 212 45 9 - 10.3 0.18 pm CMOS
[5] 10 6.1 62 12 1.20 98.0 0.13 pm CMOS
[10] 25 20.4 64 - - 82.0 0.18 um BiCMOS

this work 25 27.5 66 5 0.84 80.0 0.18 um BiCMOS

*Ref.[4]: pre—layout simulation results; Ref.[5],[10] and this work: post-layout simulation results.
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