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Abstract

A 4-channel 14 Gb/s CMQOS optical receiver for VCSEL-based optical links Is presented. The receiver has been manufactured in a 65 nm CMOS process. Simulation
results under extracted layout parasitics and a model of a wire-bonded photo diode demonstrate the receiver has a bandwidth of 10.2 GHz, an input sensitivity of better
than 20 pA,,,, an input-referred noise of 2.3 pA,.,; and a differential output amplitude across an external 50 ohm load of larger than 400 mV ;. The power consumption

IS 84 mW/channel for a power supply of 1.2 V.
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The LA i1s a 12-stage fully differential amplifier. Interleaving active-feedback structure is adopted in the LA to extend the bandwidth for each stage. The shunt
Inductive peaking technique Is used to extend bandwidth in the last three-stage differential amplifiers of LA at the expense of area. The simulation demonstrates that the
LA has a gain of 51 dB and a bandwidth of 13.3 GHz. The LA consumes 57 mW in total for a power supply of 1.2 V.

Simulation results
Setup: 14-Gbps PhotoDiode (PD) model, Input single-end current peak-to-peak 20

uApp 14-Gbps PRBS-7 signals, using channel 3 for the post-layout simulations.
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Conclusions
The 4-channel parallel 56 Gbit/s optical receiver for VCSEL-based optical
links has been manufactured in a 65 nm CMOS process in April 2017. The
dimension of the whole chip I1s 1.23 mm X 2 mm. The simulation demonstrates
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that the receiver has a bandwidth of 10.2 GHz, an input sensitivity of better than

20 uA,,, an input-referred noise of 2.3 pA,,,s and a differential output amplitude

across an external 50 ohm load of larger than 400 mV,, and consumes 84

mW/channel for a power supply of 1.2 V. The receiver is just under the test and
we will get the results soon.
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