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PCB Integrated Spiral Pattern Pick—up Coil Current Measurement Scheme
with High Sensitivity for WBG Devices
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Abstract

In this paper, we report our study of the current measuring technique by implementing a pick—-up coil in the
PCB pattern instead of the current measuring sensor in a power converter using a WBG device. The proposed
PCB pattern coil structure has a higher mutual inductance value than the conventional pattern by constructing
the coil using the multi layer board. It has high sensitivity and is configured without additional process outside
the PCB. In the current measurement, the integrator is measured by integrating the coil at the back end and
the current waveform measured using proposed pick-up coil is confirmed by comparing it with the original

current waveform through DPT simulation.
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Fig. 2. PCB pattern pick-up coil of (a) Coil structure, (b)
Equivalent circuit.
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Fig. 4. Comparison configure. (a) Previous sawtooth pattern
coil, (b) New spiral pattern coil structure.

TABLE 1
MUTUAL INDUCTANCE ACCORDING TO PICK-UP
COIL STRUCTURE

Parameter Value
M of sawtooth coil 2.15(nH)
M of spiral coil 3.10(nH)
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TABLE @I
MUTUAL INDUCTANCE THROUGH COIL
CONFIGURATION PER PCB LAYER

Parameter Value
layer 12 0.36(nH)
layer 2,3 050(nH)
layer 34 0.39(nH)
layer 1,3 2.05(nH)
layer 24 1.93(nH)
layer 14 2.75(nH)
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Fig. 10. PCB pick-up coil configuration through Q3D
simulation.
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