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Vision: Smart and Connected Health Topic 3: Disposable Printed Circuit Boards

To make low-cost high-performance self-powered disposable sensors for

smart and connected health )
» Two pieces of paper for four layer

PCB all on paper

» Screen printing for interconnects
and punching for via

» Galvanic electrochemical sensor to
measure oxygen

(J What can we sense?
» Chemicals: Volatile organic compounds, Toxic chemicals, Gases, Air quality
» Physical: Motion, Physical Activity
» Physiological: Heart rate, ExG (ECG, EMG, EEG), Other Biopotentials

(J How do you make them low cost and disposable?

Fabrication Process
(1) = = _, Zinciselectroplated on one of Oxygen Sensor Structure

the electrodes.
¥ Tape was patterned.
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» Ease to fabricate and easy to dispose of

3 Patterned tape is attached.
d Almost zero power how?: N N w| W Saturatedfilter paper is attached 7 Filter Paper
k3) using double-sided tape. |

» Use energy contained in the signal itself (e.g. galvanic electrochemical Sa.ttl;rzgeHd
configuration for chemicals, piezoelectric for motion, biopotentials) & Silverinkis spin coatedand | 7) 4

» CMOS circuits that operate at the threshold voltage of a transistor (< 0.25V) e
» Nanowatt power dissipation (~ 10 — 20nW continuous)

» Sensors on substrates like paper or textile which are ubiquitous, inconspicuous
and environment friendly

» Printed circuit on paper or textile for electronics

PDMS membrane is
¥ attached.

n Tape was peeled off

Topic 1: Nano-enabled Electronic Nose on CMOS
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Perform CMOS post-processing Begin with Custom CMOS
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1) Metal Patterning

2) Parylene RIE 4 Topic 4: 0.25V Amplifier and Analog to Digital Converter
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: Bulk-driven input stage
Oxide THD @ 150 mVpp 1.0 % 0.2 %
Ethanol 7.5% 7.5% 2.5% 2.5% » Sub-threshold operation Input referred thermal noise 7.3 j% 3.3 %
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