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Goals & Specifications

Test theories of OHC operation
Build a better transducer

Modeling the 24 order system of tectorial membrane
and OHC

Specifications

Bandwidth 20Hz — 20kHz
Max Adjustable Gain 40 dB

Input Referred Noise (1kHz)  38nV/VHz
Max Input Signal 276 uV
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Stage 1 — Beam Sensing
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Stage 2 — Beam Feedback
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Stage 3 — Drive Beam Actuation
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Circuit Performance

All specifications are exceeded

At process corners, the time constant and quality factor show significant
variation as cited by Lyon and Mead (1988)

Stage 1 - Gain Stage Stage 3 - Output Buffer
Specifications Model Stage 2 - 2nd order system
Bandwidth 20Hz — 20kHz 11Hz — 185kHz
Max Adjustable Gain 40 dB 49.5 dB
Input Referred Noise (1tkHz)  38nV/vVHz 37.5nV/VHz
Max Input Signal 276 uvV >1mV
Total Area N/A 0.084 mm?




Circuit Performance

Response of circuit can be adjusted with external voltage for specified natural
frequency and quality factor 100
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Mimicking OHC Activity

Qualitative comparison: circuitry Vs. OHC feedback

Experlmental Membrane Dlsplacement

40‘ i ol T T T i i L ““\
o ‘ ngh Outer Hair CeII Act|V|ty\__>

Experiments by
Cooper (1998)
on a Guinea Pig

Normalized Gain (dB)

m 40
= ‘ ‘ ‘ . Hi igh Feedback Gam\ |
nd T 20 Magmtude otFeedbacthansﬁer Functlon,‘,,,,,,:,,,ﬂ‘ ,,,,,,,,,,, .

Response of 2 3 ‘ ‘ ‘ ‘
order system 3 i ‘ b ithin

T gt Modeled Circtiit Transfer Fyn,cet!o,ne,,,,,,LJ, /0

5 | 3 | ; | ; N ; ; | 3 | 3 LQW FeedbaCk Galn | i 3

< 10° 10° 10°

Frequency (Hz)




Questions?




