o J) & FHronlC RTD 2010 IFNS NF|
nano-tera.ch Qi

swiss scientific initiative in health [ security / environment systems

4 N

IronlC Patch: A Wearable Device for the Remote Powering
and Connectivity of Implantable Systems
Jacopo Olivo, Sandro Carrara, and Giovanni De Micheli .(l)ﬂ-

Integrated Systems Laboratory - EPFL ECOLE POLYTECHNIQUE
L FEDERALE DE LAUSANNE )

Schematic ™

4 . B - ~N DVdd DVdd
.
Remote powering through inductive link simtitor Enatio T .
= Short-range communication with the sensor R2 Dvdd Clear #
. . N 1kQ Oscillator Driver| Amplifier Enable Preset# Q#— |
\_" Long-range communication with smartphone ) oz Rt oV O 1
| (= Possibility to place it directl th ) ot BT Fi Fop D
ossibllity to place It directly over the sensors 18 pF : : ~,§§F Pierce Oscillator Frequency Divider
= Completely stand-alone, no wires are needed = v e
Avdd
\_= Battery powered ) T \ ) A7
5
H -
E R3 )—‘ R4
[1] 8
IronlC Patch o L
ownlink . _
Avdd Non-Inverting Amplifier
/ \ Avdd| AVdd
I Avdd DVdd,_I_,_f
/ea Bluetooth Module | Li-ion Polymer Battery\— 5 .ﬂ_[’f }' 2 :
=z
5 \l_‘
13
Amplitude Shift Keying (ASK) H RS Re
Modulator/Demodulator l__i 08 e L

Data Processing
High Efficiency Module
Class-E Power Amplifier

S
£
Performance " %MH ovi |

Non-verting Amplifier

Uplink Demodulator

c3
|
Avdd o| 8-bit
= 15 mW transmitted within 6 mm in air uﬂ—mfz JMZ l;"F L2
1 220pF  Q17WH  DVdd
= Downlink up to 100 kbps with ASK T

D)
= Uplink up to 66.6 kbps with LSK = 9 >>>

Class-E Power Amplifier

= Bluetooth communication (Class-2) Y.

. Multilayer Inductors
= 1.17mW transmitted over 17mm of

bovine tissue 30 urns

/ £ 2ums 4,,E
— E et § £
e
] 38 mm
—_ —

°

Voltage Gain - A
8

Maximum Link Efficiency - s

= Stand-by mode: 10 hours : .
2 4 6 8
5 \ - POWer mode: 1_5 hours Frequency (MHz) Frequency (MHz)
%

0.0001
0

= Voltage: 3.7V

= Weight: 3.7¢

= Size: 30.6 x 20.2 x 3.6 mm?
= Capacity: 120 mAh

= Max. discharge: 3A

= Max. charge: 0.6A
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