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Distributed Amplifiers: Why ?
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Synthetic (artificial) transmission-line
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Synthetic transmission-line
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Synthetic transmission-line
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Synthetic transmission-line



Copyright Mark Rodwell, 2016

Below cutoff
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Propagation characteristics
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Characteristic Impedance
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Synthetic transmission-line: summary
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Realization with distributed elements
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Another realization with distributed elements
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Very broad applications of these concepts:

structure band
model lattice atomicPenney -Kronig

→

https://en.wikipedia.org/wiki/Particle_in_a_one-dimensional_lattice

physics (2) and   filters (1)
structures periodicin n propagatio Wave

→

https://en.wikipedia.org/wiki/Loading_coil
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Distributed Amplifier
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Over-simplifying the model:
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Really over-simplifying the model:
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Distributed amplifier gain
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Distributed amplifier gain: simplest model

2/gain 0Zngm=

gsBragg LC/2bandwidth =ω

s)resistance line andr (transisto losses
mismatchvelocity 

:limitsOther 

bandwidth.amplifier  limit the
 lines periodic only the case, In this



Copyright Mark Rodwell, 2016

Delay mismatch
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Delay mismatch
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Delay mismatch



Copyright Mark Rodwell, 2016

Delay mismatch
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Delay mismatch→out-of-phase signals→rolloff
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Input resistance: series-parallel transformation
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With transistor resistances (1):
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With transistor resistances (1):
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With transistor resistances (2):
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Line losses and bandwidth
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Line losses and bandwidth
effectsother  all neglecting Analyze,
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Line losses and bandwidth
:tioninterpreta simple moreA 
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To summarize
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Why use distributed amplifiers ?
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Bandwidth of distributed amplifier
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Input degernation

ijnewY , :parameters-Ynetwork  Overall
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Input degernation with distributed amplifier

amplifier  theoffrequency design  dB-3upper  at the
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Maximum feasible TWA gain-bandwidth
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Examples

12/1998  MTT, Trans. Agarawal,

2003 letters, sElectronic thy,Krishnamur
links optical 40Gb/sfor driver Modulator 
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Examples
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Examples

modulator optical  wavetraveling

 tube wavetraveling
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