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Receiver AFE Specifications

Å20-Gb/s operation

Å75-ohm input (cable impedance)

Å50-ohm output (testing)

ÅExternal gain and equalization control (non-
adaptive)

Å< 0.5 mVrms input-referred noise

Å90-nm CMOS, 1.3-V supply

Basic transceiver link.
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AFE Block Diagram
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Å Shunt-feedback TIA stages have recently been used as 

low-noise broadband preamplifiers.

Å TIA topologies were narrowed down to 1) nMOS TIA with 

common source (CS) and 2) nMOS TIA with active bias, 

and compared in simulation.

Topology: nMOS TIA 

with CS.  The CS 

stage provides gain 

and level-shifting.

Shunt-feedback TIA topology. 

Rin = Rf/(1+|A|).

Topology: nMOS TIA with 

active bias.  The CS stage is 

removed, M3 added to raise 

the output CM.  

Design - Broadband Preamplifier

Rf Lf Rf LfVo
Vo

ViVi

vbias_n

M1 M2 M1

M3

M1PRlM1P


