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Wireless Power Transfer (WPT):
On the Critical Point of an Explosive Growth!
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Reconfigurable wireless-power TRX

Design Details
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Automatic maximum efficiency-point
tracking is achieved.
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Ca1 & C,, are placed in the gaps of the
power transistors, without increasing
the die area.

KEY CONTRIBUTIONS

1.Cross-Connected structure in the differential class D PA.

2.Reconfigurable controller for optimal switching timing in TX/RX.
3.Variable capacitor for inductive load in TX mode.
4.Automatically peak link efficiency point tracking.
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Proposed Cross-Connected Wireless Power TRX

Reconfigurable Cross-Connected Wireless-Power TRX
Reusing most of the hardware, reducing the gate-driving switching loss.
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Experimental Results
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D2D total efficiencies and charging Measured RX AC input voltage,
power at different output voltages and : output voltage, and charging current
transmitting distances. - when charging a 4.7mF capacitor.

COMPARISON WITH PRIOR WORKS

ISSCC'13[1] | ISSCC"6[2] |ESSCIRC'16[3]| ISSCC'17 [4] This Work
WPT Direction| Unidirectional | Unidirectional | Unidirectonal | Bi-Directional | Bi-Directional
Mode Pad-to-Device | Pad-to-Device |Device-to-Device| Reconf. D2D | Reconf.D2D
Process 0.35umBCD | 0.18umBCD | 0.18um CMOS | 0.35um CMOS | 0.35um CMOS
Freq. (MHz) 6.78 0.1-0.3,6.78 6.78 6.78 6.78
Vourmax(V) 5 3.5 4.2 4.2 4.2
Pourmax(W) 6 2.5 0.74 1.65 2.7
N1oraLmax 55% 63% 52.30% 58.60% 78.10%
Distance (mm) NA NA 19 §
Area (mm?) 552 5.83 12 3.9 392
Off-Chip 5 Diod(?s 1 Induct.ors 2 Induct.ors 1 Capacior
Components | 3 Capacitors 3 Capacitors 2 Capacitors

The cross-connected wireless-power TRX achieves bi-directional power transfer,
high D2D total efficiency, and long transmitting distance with one off-chip
capacitor.
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