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Foreword
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chip communications allows for considerable I/O interface bandwidth enhancement. Fully integrated 

silicon CMOS receivers are considered to be the technology of choice to lead this solution to economic 

success, because monolithic integration results in lower volume-manufacturing cost, improved yield 

and reduced assembly and test expenses.

and digital signal processors provides higher computing power and data throughput, whereas the 

nology scaling and the advent of multi-core systems. Indeed, each new generation of microprocessors 

The need for a new processor input/output (I/O) interface paradigm is dictated by ongoing tech-
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available bandwidth of the I/O interfaces is subject to much slower growth. Moving beyond up-
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Constants, Symbols and Acronyms

Constants
Symbol Description Value

0 Permittivity of free space 8.8542 10  F/m

0 Permeability of free space 0.4  10  H/m

h Planck constant 6.626 10  Js

kB Boltzmann constant  J/K

q Electron charge 1eV = 1.6022 10  C

List of Symbols
Symbol Description Units

Transconductance parameter in bulk-referenced model A/V2

Amplifier feedback coefficient in TIA configuration

BB BB path gain in higher-order BB loop

int Integral path gain in higher-order BB loop

fTR MHz or GHz

Excess thermal noise factor

Quantum efficiency

f0 Channel surface potential V

e Phase error rad

F Fermi potential in the the substrate V

i Phase of the input (data) signal rad

–12

–6

–34

1.3806 10–23

–19

–

–

–

–

–

CDR frequency tuning range
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o Phase of the output (recovered clock) signal rad

Oscillator noise parameter

q Time-varying phase angle rad

e Electron mobility cm2/(Vs)

PD Phototdetector responsivity A/W

0 RMS noise amplitude on logic “0” V

1 RMS noise amplitude on logic “1” V

CKJ RMS oscillator clock jitter amplitude UI

RJ RMS random jitter amplitude UI

transit PD transit time constant s

Optical frequency nm

Body-effect factor in source-referenced model

ISI proportionality factor

Transfer function damping factor

n Transfer function natural frequency rad/s

pi Open-loop bandwidth of a single LA stage rad/s

TIA TIA open-loop bandwidth rad/s

Avi Voltage gain of a single LA stage dB

AvDC dB

AvDCi DC voltage gain of a single LA stage dB

AvLA Limiting amplifier voltage gain dB

AvOS Offset compensation voltage gain in LA dB

AvTIA TIA core amplifier voltage gain dB

A0
vTIA TIA core amplifier open-loop DC gain dB

BER Bit error ratio

BWLA Limiting amplifier bandwidth GHz

BWTIA Transimpedance amplifier closed-loop bandwidth GHz

Cc AC-coupling capacitance fF

Cd Drain junction capacitance fF

Cf TIA feedback capacitance fF

Cgs Gate-source capacitance fF

CinCDR CDR input capacitance fF

CinLA Limiting amplifier input capacitance fF

CL Load capacitance fF

CPD Photodetector capacitance fF

–

–

–

–

–

Limiting amplifier DC voltage gain
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