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Topology: Multiphase DC/DC converter

Automated simulation workflow for predicting conductive emissions (CE)
of a 500 kW multiphase DC/DC converter for More Electric Aircraft (MEA),
with analysis of 150 operating points (OPs).
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Variable switching frequency (20-140 kHz) makes CE prediction difficult
across the entire operating range

Definition of filter requirements (insertion loss) to meet DO-160 standard Operating modes

® BCM (Boundary Conduction Mode): f,,, = 20 - 140 kHz (variable)

m DCM (Discontinuous Conduction Mode): 1, = 140 kHz (fixed)

Multiphase DC/DC Converter
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m V,, voltage: 800 - 900 V
® Current: 750 A (5 x 150 Ai 14,

Methodology and Design

Methodology of the automated simulation-based design workflow for prediction of CE and the definition of filter requirements
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Results and evaluation

Overview about the common mode (CM) and differential mode (DM) emissions

and resultlng fllter requ”rements from the 3rd area. Pifferential mOde Or.l TN side — maximum .magnitUde _ADM,TN with dependence on
input current ripple i1y (left) and operating range with Ay, 1y results above
80 dBUA (top 20%) (right)
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An automated simulation-based workflow for predicting conaucted
emissions across 150 operating points of a 500 kKWW multiphase, frequency-
variable DC/DC converter for MEA enables early definition o quantitative

DM-TN (traction network side)

B DM-TN noise source: current source with sawtooth waveform
B Apy 1y results in the range of 60 — 85 dBuA for DCM and BCM
m 28% ot the OPs have DM magnitudes Agy, 1 above 80 dBUA

filter requirements for a tri-port EMI filter in the M/ range enabling
efficient and reliable filter development to meet DO-160 standards.
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