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Novel contributions
• Proposed Primary-Side approach with NO need for advanced WPT system modeling.
• Proposed Primary-Side approach with NO need for system parameters estimation.
• K- and PN-agnostic procedure capable of identifying the MET point around 𝑉௜௡ = 𝑉௜௡

௢௣௧

by avoiding back telemetry techniques.

.

Addressed research questions/problems
• Investigation of a primary-side control of a WPT link, i.e., the capability of delivering the

optimal power level to the load without compromising system efficiency, by only
sensing quantities available at the primary side (i.e., by avoiding back telemetry).

Research context and motivation
• Wireless Power Transfer (WPT) is an emerging technique that aims to replace standard

wired power supply in an increasing amount of applications such as biomedical implants:
it represents a viable alternative to overcome the issues related to the use of implanted
batteries (e.g. size, longevity, and bio-compatibility).

Adopted methodologies
• Voltage limiter case (i.e., the load requires constant voltage)

Future work
• Development of an Online MET point tracking algorithm.
• Design and Control of WPT systems that are not based on Class-E DC-DC (e.g., LLC).
• Design and Control of WPT systems achieving a higher power level.
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• Current limiter case, (i.e., the load requires constant current)

• Prototype: Design and Characterization

• MET Point Identification

• When adding a simple power regulator at the
secondary side, we observe and analyze the
existence of a Maximum Efficiency Transfer
point (MET), easily detectable at the primary.

• The MET point ensures both the desired
power level (𝑷𝑳 = 𝑷𝑵 ) and the maximum
efficiency (𝑷𝒐𝒖𝒕 = 𝑷𝑳)

• The MET is identified by a corner point in the
𝑰𝒊𝒏 − 𝑽𝒊𝒏 characteristic (i.e., a discontinuity in
its derivative)

𝑰𝒐𝒖𝒕 = 𝒈𝑽𝒊𝒏 − 𝑮𝒐𝒖𝒕𝑽𝒐𝒖𝒕 If 𝑮𝒐𝒖𝒕 ≪ 𝑷𝑵/𝑽𝑵
𝟐

𝑽𝒐𝒖𝒕 = 𝒂𝑽𝒊𝒏 − 𝑹𝒐𝒖𝒕𝑰𝒐𝒖𝒕 If 𝑹𝒐𝒖𝒕 ≪ 𝑷𝑵/𝑰𝑵
𝟐

Class-E DC-DC SPECIFICATIONS 
Vin 3 V k 0.16
Vout 6 V L1=L2 1.47 uH
Iout 10 mA Q 50

• Bullet highlights the
theoretical MET point.

• Triangle highlights the
identified MET point
according to the previous
Algorithm.

𝑃ே = 48 mW 𝑃ே = 60 mW

Current source behavior 𝑮𝒐𝒖𝒕 < 𝑷𝑵/𝑽𝑵
𝟐

• An example is given by the cochlear implant depicted in the Figure: WPT in cochlear
implants usually relies on inductive coupling in which one coil is placed immediately
outside the human body and the other inside it, giving rise to a coupled inductance system
operating in the near field.

• Uncontrolled WPT systems are strongly
sensitive to variations either in the
coupling factor or in the load therefore
a feedback mechanism is needed.

Algorithm: MET Point Id. 

Result: 𝑉௜௡ ≈ 𝑉௜௡
௢௣௧

, 𝑃௢௨௧ ≈ 𝑃௅ ≈ 𝑃ே

Apply 𝑉௜௡ ensuring the regulator is on
Estimate the intercept 𝐼௜௡
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Repeat 
| Reduce 𝑉௜௡

| Estimate 𝐼௜௡
଴

Until 𝐼௜௡
଴ > 0.5 𝐼௜௡
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