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Automotive On-Board Charger (OBC)

Today

Dedicated DSPs are used to control the power stages
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Motivation for this Work

PFC output = Low dynamic
Power grid = Low dynamic
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State of the Art PID Controller Approach

________________________________________________________________________________

' This work focuses on injection of artificial intelligence

into the PID structure to improve its dynamic response
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Proposed P(AI)ID Approach pcim

State of the art PID controller Proposed P(Al)ID controller
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Test Vehicle AURIX™ TC4x Power-Kit
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High fidelity power stage model with control loop
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Seamless deployment on real HW
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Phase-Shifted Full-Bridge DC-DC Converter
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Measurement Setup D
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Voltage Drop [V]

Measurements P(Al)ID vs PID pcim
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Measurements P(Al)ID vs Peak Current Mode  pcim
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Summary D

- The P(AI)ID controller approach enhances the dynamic response of the conventional PID
controller

- Voltage mode controller using P(Al)ID reduces BoM cost (no current sensor) and the
complexity (no comparator)

- P(AI)D has low compute and memory footprint of the MLP solution with 31 neurons

- The P(AI)ID controller is executed every 100kHz on Parallel Processing Unit (PPU) of
AURIX™ TC4x microcontroller

- The P(AI)ID outperforms the PID by 3x and peak current mode controller by 2x in terms
of dynamic response for the same cycle time and load step
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