TIA Circuit Design Notes

Minimal cheat-sheet - vector, monochrome - copy-ready formulas & quick flows

Core

Vout = Vref — Iin-Rf

f-3dB = 1/(2n-Rf-Ctotal), Ctotal = Cf + Cj + Cin + Cstray

ENBW = (m/2)-f-3dB

e out,PSD = V( eRf2 + ei? + eshot? + een? )
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Estimate Csum f0 = 1/(2nRf ftarget) — Csur Sim sweep —= Bench step
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Worked example (first-cut)
Goal: 0-5 V (Vref=2.5 V), Vhead=2 V; Iin=10 nA-50 pA; f-3dB=200 kHz
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PSRy darsmrdebug @yiiiCRchetks)V/VHz; ENBW=314 kHz
e out,RMS = 32 pvV, 1 eq= 1.6 nA - DR = 90 dB
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Keep node away from clocks / dv/dt nets Active probe / buffer for measurements
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Step test: pick fastest stable Cf Recompute Csum after protection changes
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