Structured Electronics Design

EE4109
Design exercise 1

A hearing loop system in CMOS18 technology
Anton J.M. Montagne
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https://analog-electronics.tudelft.nl/EE4109-2023-2024/designExample/HearingLoop/Components/Microphone-ds-P11AC03_v3.pdf
https://analog-electronics.tudelft.nl/EE4109-2023-2024/designExample/HearingLoop/Components/Sonion 26UA01C.pdf
https://analog-electronics.tudelft.nl/EE4109-2023-2024/designExample/HearingLoop/Components/TeleCoil-T20AF03-1047608.pdf
https://www.microbattery.com/tech-cross-reference-guide
https://www.ampetronic.com/info-centre/hearing-loop-basics/how-do-loops-work/

Design Exercise 1

Audio signal properties:

Electronic information processing system crest factor =3

Maximum full-power frequency = 5kHz
0 dBSPL = 20 uPa

System requirements

noise level 30 dBSPL

Peak power level 113 dBSPL

ADC frequency range microphone input : 20 Hz - 6 kHz
frequency range hearing loop: 200 Hz - 6 kHz

driver

Electrical requirements

ADC input signal: max. 0.9Vpp

A2 Al output signal approximates microphone output
DAC pp. output voltage approximates battery voltage

Design the gain distribution

0.9V Supply Amplifier Type Desired transfer (Laplace expression)

Al Al, A2,
ADC

pick-up coil
pre-amplifier Supply
regulator
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