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Common-Gate TIA

e Input resistance (input bandwidth)

[Razavi] and transimpedance are decoupled

e Both the bias current source and RD
contribute to the input noise current

e RD can be increased to reduce noise,
but voltage headroom can limit this

e Common-gate TIAs are generally not
for low-noise applications

e However, they are relatively simple
to design with high stability




Feedback TIA w/ Ideal Amplifier

[Sackinger]
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e Input bandwidth is extended by the factor A+1
e Transimpedance Is approximately R¢

e Can make R; large without worrying about voltage
headroom considerations



Feedback TIA w/ Finite Amplifier Bandwidth

With Finite Bandwidth Amplifier :

A(S)= A _ A

[Sackinger]
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Feedback TIA w/ Finite Amplifier Bandwidth

+ A, .
e Non-zero amplifier time constant iu. M [Sackinger]
: \K =6
can actually increase TIA [
bandwidth!! = o
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e However, can result in peaking in 4 Py —
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Feedback TIA Transimpedance Limit

If we assume a Butterworth response for mazimally flat frequency response :
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For a Butterworth response :
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Plugging R, = ﬁ R. into above expression yields the maximum possible R; for a given bandwidth
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e Maximum R proportional to amp gain-bandwidth product

e If amp GBW is limited by technology f;, then in order to
iIncrease bandwidth, R must decrease quadratically!



Feedback TIA

[Razavi]

Assuming that the source follower has an ideal gain of 1
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Common-Gate & Feedback TIA

[Sackinger]
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e Common-gate input stage isolates CD from input
amplifier capacitance, allowing for a stable
response with a variety of different photodetectors

e Transimpedance is still approximately R:A/(1+A)



CMOS Inverter-Based Feedback TIA

[Sackinger]




Next Time

e Bandgap References
e Distortion
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