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Neural Amplifier: OTA architecture
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a) 2-stage
b) Current mirror
c) Telescopic cascode
d) Folded cascode



Neural Amplifier: Tunable Bandwidth
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Neural amplifier, high-pass filter, and 2nd gain stage
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R. Harrison et al., JSSC 2007



Recall: Inverting and non-inverting amplifiers
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Neural amplifier, bandpass filter
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W. Wattanapanitch et al., IEEE TBioCAS 2007



Noise basics
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Flicker (1/f) noise:

Thermal noise:



Neural Amplifier: Input-referred Noise
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Depends on the OTA topology

Noise Efficiency Factor (NEF):



Neural Amplifier: Input-referred Noise
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Noise Efficiency Factor (NEF)
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§ Vrms,in: The total input-referred noise
§ Itot: The total current drain
§ Vt: The thermal voltage 
§ BW: The 3-dB bandwidth of the system 



DC Offset Cancellation with DC-Coupled Amplifier
N

X-
42

2 

37

R. Muller et al., JSSC 2012



Spike and LFP Measurements
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R. Muller et al., JSSC 2012



Amplifier gain and input-referred noise
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R. Muller et al., JSSC 2012



Die photo and performance smmary
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