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« During the demonstration hours at the 2022 PSMA Magnetics
Workshop, SIMPLIS Technologies Inc. will be demonstrating how
the SIMPLIS Magnetics Design Module (MDM) can be used to
design and analyze magnetic devices for power electronic circuits

Using the concept of Multi-Level Modeling, SIMPLIS with MDM
allows circuit and magnetics designers to model and simulate their
devices starting from a simple equivalent circuit and electrical
characteristics all the way up to a physical model of the core and
winding structure
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Inductor Modeling

Inductor Current Feedback
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MDM allows the modeling of inductors
with various winding arrangements and
multiple core shapes, including EE an
UU cores with arbitrarily placed air gaps
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Transformer Modeling
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« LLC transformer with integrated resonant inductance through the
creation of an intentionally high leakage
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Transformer Winding Placement

« SIMPLIS MDM supports the arbitrary placement of turns and
windings in a transformer allowing for the modeling of

Split bobbins

Layer-by-layer interleaved winding

Turn-by-turn interleaved (bifilar wound) windings

Split and interleaved windings

Planar transformers
etc.
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Planar Transformer with Interleaved
Windings

<> SIMPLIS Magnetics Design Module O X
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setConductor(1, 4.25e-3, 2.1e-3);
setConductor(1, 12.25e-3, 2.1e-3);
setConductor(1, 4.25e-3, 1.1e-3);
setConductor(1, 12.25e-3, 1.1e-3);

w0: Primary 1

m Copper (drawn wire)

Predefined Windings
AWG10
AWGLL Winding Parameters: Custom
AWG12
AWG13
AWG14
AWG15
AWGLE Conductor Thickness (d):

AWGL7 Conductor Length (1):
AWG18
AWG10 Isolation Thickness (s):
AWG20
AWG21 Winding Name: |Primary 1
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‘ Simulation Software for Power Electronics
sSimeus Component Design * Circuit Design « System Design

TECHNOLOGIES




Detailed Analysis Results ° MDM provides a

e e detailed winding and
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Loss and Temperature Analysis Results:
Planar Coupled Inductor

+» MDM Results for TX2 (simplis_pop1)

Results Overview Losses By Winding Waveforms L vs. Current Transformer Design
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Results Overview Losses By Winding Waveforms L vs. Current Transformer Design
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Total Losses 0.138

Core Losses 0.029

Winding Losses 0.109
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Skin Effect Losses 0.002

Proximity Effect Losses 0.027
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Core Temperature 30.460 °C

Winding Temperature 30.830

Total Boxed Volume 16.74
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