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Why CMOS for Broadband Amplification?

 The highest level of integration
 The lowest fabrication costs
e Fast scaling and high-yield technology

 The availability of several metal layers for construction
of passive components



Broadband CMOS Design Challenges

* Lower transistor speed
— results in lower gain and bandwidth
 Highly conductive substrate

— adds to the losses of the passive components
and interconnects, which in turn limits the gain

« Poorer noise performance

— makes achieving ultra low-noise performances
more difficult



Gain-Bandwidth Tradeoff of Convention Broadband Amp lifiers

Example: Inductive Peaking
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Distributed Amplification: No Gain-BW Trade-off (1)

« Distributed amplifiers are constructed of two
transmission lines that connect drains and gates of
FETSs.

e Parasitic capacitors of transistors are absorbed into
the transmission line, no longer limiting the bandwidth
of amplifier.



Distributed Amplification: No Gain-BW Trade-off (2)

e Bandwidth of a DA is determined by the cut-off
frequencies of gate and drain transmission lines:
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Implementation of DAs in CMOS Technology

» As regular-size interconnects are not considered
distributed elements (TLs), we artificially construct
TLs by a ladder of LC components:




On-Chip Inductor Metal and Substrate Losses (1)
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On-Chip Inductor Metal and Substrate Losses (2)
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Effects of Inductor Losses on DA’s Gain
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