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ESL Design / Heterogeneous Integration M
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sults of Teeth Antenna

The Simulation Results The Measurement Results in
the Oral Environment
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« Two resonant modes: 3645 ~ 357.5 MHz  Practical Oral Measurement (with IRB protocol)
g e Uy + Open Mouth: 314.4~376.5 MHz (BW=62.1 MHz)

environments are simulated + Closed Mouth: 290 ~ 347 MHz (BW= 57 MHz)



mparison of Anten mance

Volume (mm?) Area BW (MHz) | Max Gain
with insulation Body Moael (S;;,<-10dB) (dBi)
23 -35

27x27x6=2754.0 2/3 Muscle
[2] 22.5x22.5x5 506.3  Skin mimic gel 5.7 -26
[3] 7.52xnx1.9=335.7 353.3 Skin 30 -26
11.52xnx24.72=1027
including electronics : uscle : -
(4] (including el i 415.3 Muscl 3.3 29
and power supply)
[5] 17x17x18=5202.0 867 Muscle 225.5 -28.5
Type Il 82x11.5=736 @ 128 Teeth 5 -26.7
7x7x10.5=514.5 11.5
Proposed 8x8x11.5=736(Cap) - oral 57~62*

[*] measured bandwidth

* Type II: the smallest antenna in size in the literature (up to 2011)
* The proposed teeth antenna achieves wide bandwidth and high gain.
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High Resolution Temperature Sampling

Sampling & Sensitivity
e Most implantable devices have limited resolutions
* In case of a tiny thermal senor (AR): 2.68Q (36 'C ~37.5 C), < 0.5%

e Conventional voltage divider (AR => AV) << our proposed sampling
« Required at least 0.05224 (=AV/ARy,,,) vs. Traditionally maximal 0.00144
» Less sensitivity
« Less dynamic range
Proposed Single Stage High Sensitivity Sampling
> Improve sensitivity and dynamic ranges (both tunable)
> Single biasing V, setup.
Simplest Transmitter + Readout Integration Design with Acceptable Error Rates

small errors (> 75%, less than 0.05 C).
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