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Agenda

• Transimpedance Amplifiers
• Common-Gate TIAs
• Feedback TIAs

• Material is related primarily to Project #6p y j
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Transimpedance Amplifier (TIA)

[Razavi][Razavi]
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Optical Receiver Front-End
[Razavi]
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Resistive Front-End
[Razavi]
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• Direct trade-offs between transimpedance, 
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bandwidth, and noise performance
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Common-Gate TIA

[Razavi]
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• Input resistance (input bandwidth) and 
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transimpedance are decoupled
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Common-Gate TIA Frequency Response

[Razavi]
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• Often the input pole may dominate due to 
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large photodiode capacitance (100 – 500fF)
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Common-Gate TIA Noise

• Both the bias current source 
and RD contribute to the

[Razavi]

and RD contribute to the 
input noise current

• RD can be increased to 
d b lreduce noise, but voltage 

headroom can limit this
• Common-gate TIAs are• Common gate TIAs are 

generally not for low-noise 
applicationsr transistor Neglecting o :

• However, they are relatively 
simple to design with high 
stability
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Regulated Cascode (RGC) TIA

9



CMOS 20GHz TIA

333222 RgARgA mm      333222 gg mm

• Inductors provide 
bandwidth extension at 
zero power cost, but very
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zero power cost, but very 
large area cost



Feedback TIA w/ Ideal Amplifier



:AmplifierBandwidthInfinite With
[Sackinger]
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• Input bandwidth is extended by the factor A+1
• Transimpedance is approximately RF

C k R l i h i b l• Can make RF large without worrying about voltage 
headroom considerations 
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Feedback TIA w/ Finite Amplifier Bandwidth

AA
:AmplifierBandwidthFinite With
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Next Time

• Feedback TIA Examples
• Multi-Stage (Limiting) Amplifiers
• Bandgap Referencesg p
• Distortion
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