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Introduction & Issues in Prior Work

* Intra-body power transfer (IBPT) is a novel power

transfer method that conveys power through the body. 4.0m * Previous IBPT TX consumes

. t Crx> 600k 700k 800k 900k 1M 1.2M 1.4M 1.6M 1.8M 2M maximizes PTE.
"""""" UL Frequency (Hz)

Power Source Chack Load

3.5m | lots of power at the comparator
. . - —— Crx = 40pF
L+x and Lrx are added to TX and RX, respectively to Agg::_ o to minimize delay.
implement maximum-resonant-power-tracking (MRPT). gfgm -  Crx= B0PF
ml
° AVTX LVIN ~ —11'/2 at TX resonance condition. 501000m:‘ e Maximum power transfer
0.0 : : - : | —— I
—— epryX 600k 700k 800k 900k 1M~ 1.2M 1.4M 1.6M 1.8M 2M frequency # maximum power
! T i , ClassD | ZNetwork 50 Frequency (Hz) transfer efficiency frequency
Power Transfer E Vin veo ' . H;;?j;p 40-_ = Cgx = 40pF
i B ()Y iid Pt § ' Saof e | * MRPTis required for both TX
A e Divider (AVD) BLn Tm;r = 20| and RX. TX MRPT maximizes
| e oo ——o—{) i V1, and the RX MRPT
! . 0

Measurement Results
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« TXemploys a FLL-based MRPT loop that locks at the frequency, where ¢, the breadboard and measured.
s w/2. (pa = £Vin — LVrx = b1y — Prx)
« Charge pump (CP) FLL + sub-sampling (SS) FLL. Measurement Results
 Power consuming CPFLL helps fast and stable start-up. Ty
« (C-bank control bit at adaptive voltage divider (AVD) is used as enable (EN)
for CPFLL.
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« TX operates well 2> TX power efficiency improves

» Battery load target. » RX does not operates well = Logic cannot find the optimum Cgy, but

* Lgx resonates with Cry||Crxg oscillates.

*  Hill-climbing algorithm controlling Cryg can find maximum Pry & PTE + Potential issues in Pgy Evaluation block at IBPT RX: leakage current
condition. makes an error while comparing Vo and Vpast-

Summary & Conclusion

* Power loss at TX significantly reduced due to using temporarily-on CPFLL and always-on SSFLL.
» Hill-climbing algorithm controlling Cryz Was implemented, but did not operated well because of leakage current.

* Proposed IBPT system can make both maximum power and efficiency by implementing dual MRPT both at TX and RX.
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