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Zero-power active EEG electrode

Motivation: Active amplification and filtering of signals in the
biopotential electrode consumes power in the uW-regime
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Fig 4: (a) System overview, (b) prototype for measurements
on skin, (c) design for the application in hair.

Long-term measurement results

Motlvatlo_n: S_ngnal processing and the mt_erpretatlon, storage _and Harvester specs: A_ = 1.96 om?, R = 1850, ZT _ = 60 mV/K

communication of data consumes power in the lower mW-regime K e I B B S S e o R e - B |
— - 1 Statistics (N = 8732).
S o, Server ]TeMP. (°C) :26.6 3.1

. a - .

System overview € room [ ] Vo (V) 1 98.6 +43.6
= P, (MW) :15.7+13.4
=

(1) Heat sink (R, = 25 K/W) to ]
dissipate heat into the environment 50
40 o
°)
30
20 =

(2) Stacked TEGs (QC32, R,=5.54Q,
R,,=85K/W) for power generation

Voc (mV)

(3) Hot interface (Al, A=2.5cm?) to ) s
increase effective harvesting area 110=
. . (] | (] | [ ] [ | [ ] ] ] | (] [ (] [ [l [ (] 0
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Long-term measurement results Fig 5: Long-term measurement with harvester prototype in varying environmental conditions
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 Power generation in the m\W regime from human body heat

Outlook: Power-per-area similiar to the SoA with strongly reduced | | «  Compact systems that can be comfortably worn for several hours
form factor - True wearability Outlook
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 Decreased size and weight with power comparable to SoA
Contact: Moritz Thielen (thielenm@ethz.ch) www.micro.mavt.ethz.ch * Integration into complete BPS system




