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Motivation

Diabetes

B Many complications

B Enormous cost of care

B 400 million people are involved

» Continuous Glucose Monitoring

» Need for preventive care
(CGM)

Conventional Product L\ / This Work \
. Needle type CGM Proposed self-powered CGM
© Widely diffused © Non-invasive
¢ X High-Invasive © Self-powered operation
%0y X High cost © Small size (2mm?)
M — Cannot be provided
\ © Low cost (less than 1$)

widely for preventiory
Conventional Research L\»

Smart contact lens *
© Non-invasive
X High cost

X Requirement of
external power

— Cannot be provided \
K widely for preventio&)
* Y. T. Liao et al., IEEE JSSC, vol. 36, no. 2, pp. 335-344, Apr. 2012.
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Proposed Architecture

385um

wriggg

Self-Oscillating
Voltage Doubler

Antenna

@ : LC Power Oscillator @ : Switching Circuit

Proposed Transmitter

65nm standard CMOS process
Low power (270 pW at 0.165 V)
No off-chip components
Small area (385 x 385 um?)

» Low cost

Proposed Glucose
Transmitter Fuel Cell

Wire Bonding &
Insulating Resin

Proposed Glucose Sensor

B Self-Powered CGM contact lens
» Non-invasive — Pain-Free
> Low cost — Widely spread
» Good usability

B Small area (1 x 2 mm?)
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Comparison Table

B 1/10000 power reduction compared to conventional CGM research.
B Can be fully-integrated. Cost of glucose sensing can be less than 1$.
B 1/10 power reduction compared to conventional sub-mm? transmitter.

JSSC 2012

TCAS-I 20152

This Work

CMOS Process

130 nm

32 nm

65 nm

Architecture

Glucose Sensor &
Transmitter

Transmitter

Glucose Sensor &
Transmitter

Minimum Power

Consumption 3uw 3nW 270 pW
Operating Voltage 1.2V 01-0.19V 0.165-0.39V
Off-Chip Antenna, Electrode, Wireless CMOS compatible glucose
. None fuel cell
Components Power Delivery

(Can be on-chip)

Specific Process

Deep-trench capacitors

Characteristic None (250 fF/pm?) None
Kick Start Needed None None
Circuits:
0.6 X 0.6 mm? Circuits:
Area All of the Glucose Sensor: 0.3 x 0.3 mm? 0.385 x 0.385 mm?

10 X 10 mm?
(+ External Wireless Power
Delivery Device)

All of the Glucose Sensor:
1 X 2mm?
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