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GUI Overviewl
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Core Selectionl

[M] MAGNETISIM File  Edit Tool  Help S—
Core Geometry A 2p 7 3o
= I PP s— E
Geometry core: | Bl E
A [mm]: 5.0
B [mm]: 30 :
& e Before diving into the
¢ : results, these slides
) DR 1 briefly recap our setup.
Gap [mm]: 0.0 .
Core Material We have configured a
i /- U-shape  geometry
. | P core with Ferroxcube
o ) 3C96 material.
|< Add Permeability(f) Curve !
D Permeability(f) from Internal-Database -5
Mexport  TRefreshPlot O Fit All
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Winding Selectionl

Winding Material

Winding Material

- MAGNETISiIM File Edit Tool Help - MAGNETISiIM File Edit Tool Help — O X

General Winding General Winding B 2p 7 a3

E 3 Conductor Type: PCB j E 3 Conductor Type: PCB j 5
PCB/Bobbin Geometry PCB/Bobbin Geometry

% @ Left @ Center E Right % E‘ Left @ Center @ Right 4
Clearance XY [mm]: 0.2 Clearance XY [mm]: 0.2

@ Clearance Z [mm]: 01 @ Clearance Z [mm]: 01 3

° °

Number of Layers: 3 Number of Layers: 1 | n t h e WI n d I n g
Layer Pitch [mm]: 01 ] Layer Pitch [mm]: 02,0202 2 |

o o Geometry tab, we
Winding Geometry Winding Geometry 1 d efl n e d fo u r Se pa ra te

@ Left @ Center |E| Right @ Left @ Center |E| Right . . .

Nturns: 14,1 Nturns: 1 0 PCB Wlndlngsl VISuaIIy
Copper Thickness [mm]:  0.105 Copper Thickness [mm]:  0.175 re p re S e n te d i n t h e 2 D
Width of Copper [mm]:  1.1,0.21.1 Width of Copper [mm]: 1.0 -
Pitch [mm]: 0.1 Pitch [mm]: 10 mOdeIer as W1 ! W2’ W3'
Edge [mm]: 0 Edge [mm]: 0.0 a n d W4 .

Material: Copper j Material: Copper j
m Magnet 4 Electrical & Thermal m Magnet 4 Electrical & Thermal 4
Real Permeability: 1.0 Real Permeability: 1.0
Imag Permeability: 0.0 Imag Permeability: 0.0 5
Conductivity: 58.0 Conductivity: 58.0 -4 -3 -2 -1 0 1 2 3 4

PExport  TiRefreshPlot O Fit All
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Setupl

[M] MAGNETISIM File Edit Tool Help = o

Ea ':1' General EL Convergence Q Nominal Solver DU AC Sweep D Run Simulation

Name Simulation  MAGNETISIM_file

E Magnetic Field Simulation

Electric Field Simulation
o D

Wl MAGNETISIM File  Edit  Tool  Help - o x

Ea -Cl- General ™M Convergence 9 Nominal Solver % AC Sweep D Run Simulation

Magnetic Field Simulation

Max Error [%]:  1e-08

s

(L Finally, we ran a Magnetic Field
T e Simulation using a nominal

Ea :a;::iield Simu:inionvergence % Nominal Solver % AC sweep B> Run Simulation frequency o f 1 0 0 kHZ an d an A c
wp Sweep with a square waveform

- until the progress bar reached
[M] MAGNETISIM File Edit Tool  Help - o x 100% .

Ea ﬂ' General E\ Convergence ? Nominal Solver CU AC Sweep D Run Simulation
Select AC Sweep Type: Waveform j
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wyJ
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F reform Plot: : :
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Run simulationl

[l MAGNETISIM File  Edit  Tool  Help - o x
Ea '[:1' General t\ Convergence ? Nominal Solver % AC Sweep [> Run Simulation

Magnetic Field Simulation

Run Magnet

L

Running Simulations
mn 9

Finished Simulations: 80 / Total Simulations: 80

Time left: 0.00 / Total estimated time: 610.35
@ 100%

Electric Field Simulation

D

Thermal Simulation
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Grouping Windingsl

F
[M] MAGNETISIM File  Edit Tool  Help — o x

[Z] Matrix Viewer Circuit Viewer @ Power Loss \..

Ea Winding Expression
Matrix Results

peset Visualizer Mode:

. | MAGNETISIM allows you to group
w atrx req . . )
m R — physical windings to reflect real-
M world connections.
O : | .
unie: How-to? Select windings w1 and
0 o M w3 in the interface, right-click, and
2 ] select "Define a  Parallel
R R e connection".
- - ”*w}’“| wi 0.8 3.52] 088  (0-087))
Define a Series connection 2 352 (0.05+14.07)) 352 (-0-3.49) .
o | a1 | omm lcoosm The software automatically
we (008T) (0349 (008T) 0sg mathematically combines them

into a single equivalent winding
labeled (w1*w3).

Export CSV Export VectorFitting
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Power Loss Viewer

’- MAGNETISiM File Edit Tool Help — a X A |
Ea Winding Expression [Z] Matrix Viewer Circuit Viewer @ Power Loss Viewer
Power Loss Results .
Reset Frecuencia: Define the Operating Point - First, select the
ww 100,00 kHz - target Frequency from your simulated AC
m ! P [ R Sweep range. Power losses are highly
. , 1o frequency-dependent due to skin/proximity
@ . ; 1o effects and core material properties.
3 (wl*w3) v |0 . . . . . . .
Set Excitations - Just like in the Circuit Viewer,
) you must define how the component is being
o L~ e driven. Assign an Excitation Type (Voltage or
w2 w4 — 1 Current) and a numerical Value to your active
windings (or winding groups).
B oo o Execution Options - You have two ways to
w1 0.000000-0.000000j .
calculate the results:
LYY Y Y 2 0.000000+0.000000j . .
(w1*w3) " S DOOOOO{: = Analytical Power Loss - Uses mathematical
w3 L +0. ] . . . . .
\ £500000.0.000000 approximations for a rap|d estimation.
w : -0. ] . .
T = Simulate Power Loss - Uses the full Finite
S 2500000 Element Analysis (FEA) field data for highly
Core Loss 0000000 accurate results, capturing complex
geometries and non-sinusoidal waveforms.
Export to CSV
b 4
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Comparisonl

By comparing these side-by-side, you can validate whether standard analytical equations are sufficient for
your specific geometry, or if full FEA is required to ensure Core loss.

l’m MAGNETISilVI File Edit Tool Help — o X b | o
Winding Expression [Z] Matrix Viewer B Circuit Viewer @ Power Loss Viewer % Q Q Q a t Q ‘..‘ ! °_: q Q
Ea - Power I..oss Results =rE s
Frecuencia: V(N0O1) Ix{U3:up_P1)+V(N002)Ix(U3-up_P2)+V(N003)"Ix(U3:up_P3)
w 100.00 Kz J (RLALELEE R R L LER R D D E R EOL R Y
m ! Winding Conf.  Excitation Type Value W
1 w2 v j 50
@ 2 wd r j 10
3 (wiwd) ' NE Interval Start: 17.3ms
0 Interval End: 18.5ms
LYY Y Y LYY Y Y
w2 wd .
Analytical Power Loss Simulate Power Loss [ | "E"Il"re ra g =} 283 E-E-TTIW Ims 18.3ms 18.4ms 18.5ms
— ==

B e ] Integral: 3404

wi 2.238528-1.754659)
LYY Y Y w2 -15.225281+88.915824] . MAGNETISiM_3Ports
(w1*w3)
w3 5573215+1.754659] R4
SINE(O 50 100k) o

. 10
w4 7.712357+0.000000j
Total Winding Loss 0298830 . —
Bpk (mT) 3801.895313
R5
Core Loss 167.944406 P1: w2
P2: wd 10
P3: (wil*w3 -
Export to CSV

Jrol-Left-Click to integrate. Alt-Left-Click to reverse cross probe U3.

. |
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Analytical Calculation: Locall

Ea Winding Expression [Z] Matrix Viewer E Circuit Viewer @ Power Loss Viewer
Power Loss Results
Reset .
Frecuencia:
100.00 kHz j
l Winding Conf. Excitation Type Value
1 w2 v *|5
@ 2 wd r * |10 -
B femm - [MAGNETISIM_fileA100000.0.ans] -~ [m] X
3 ww3) r M @@ File Edit Zoom View Operation PlotX-Y Integrate Window Help - 8 x
Do slm| kel SN
m 2N 5.260e-001 : >5.537e-001
== E 4.983e-001 : 5.260e-001
m IYYYY = 4.706e-001 : 4.983e-001
2 4.429e-001 : 4.706e-001
W, w4 o 4.153e-001 : 4.429e-001
Analyt E 3.876e-001 : 4.153e-001
2 3.599e-001 : 3.876e-001
| S a3 e
E : 3.322e-001
: 3.045e-001
Power Loss (W) T : 2.768e-001
T : 2.492e-001
w1 0.022385-0.017547] —_ : 2.215e-001
= : 1.938e-001
LYY Y Y w2 -0.152252+0.889158] = o
* W . « L
(w1*w3) ) H . : 1.107e-001
w3 0.055732+0.017547] = . B.3066-002
;—, : 5.537e-002
w4 0.077124+0.000000j _ice| <7.422e-006 : 2.769e-002
pnsity Plot: |B|, Tesla
Total Winding Loss 0.002988
Bpk (mT) 380.189531
Core Loss 0321341
L . ] i
L B MAGNETISIM fileA100000.0fem 3 MAGNETISM_fieA100000.0.ans 1 |
L5 4.2000y--0.9000)
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FEA B Calculation: Averagel

Ea Winding Expression [Z] Matrix Viewer B Ccircuit Viewer @ Power Loss Viewer
Power Loss Results
Reset .
Frecuencia:
w 100,00 kHz j
l Winding Conf. Excitation Type Value
1 w2 v |5
- n
@ 2| wi r J1 B femm - [MAGNETISIM_fileA100000.0.ans] _ o X
3 (wi*w3) r w | ] @ File Edit Zoom View Operation PlotX-¥ Integrate Window Help _ &8 x

Do slm| kel SN
5.260e-001 : >5.537e-001

4.983¢-001 : 5.260e-001
4.706e-001 : 4.983e-001
LYY Y Y LYY Y YL 4.429e-001 : 4.706e-001
4.153-001 : 4.429¢-001
w2 w4 3.8766-001 : 4.153e-001
3.599e-001 : 3.876e-001

LYY Y Y

D

|5

3.322e-001 : 3.599e-001

: 2.768e-001

Power Loss (W) : 2.492e-001
: 2.215e-001

: 1.938e-001

£ 3.322e-001
wi 0.022385-0.017547 .
. : 1.661e-001
= . : 1.384e-001
w2 -0.152253+0.889158 . : 1.107e-001
(w1*w3) = . : 8.306e-002
w3 0.055732+0.0175478 o’ : 3 : 5.537e-002

[¢]t]e]= [mBlolw

: 3.045e-001
<7.422e-006 : 2.769e-002

wi 0.077124+0.00000Q Al pu Bl nsity Plot: |B|, Tesla
Total Winding Loss 0.002988

Bpk (mT) 296.804658

Core Loss 0.163938

£ . ] 1
B MAGNETISIM fileA100000.0fem 3 MAGNETISM_fieA100000.0.ans | 1 i
Lz 4.9000,--0.9000)
—b |
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The Teaml

Alberto Vital Pagola

alberto.vital@upm.es

CEIMM-UPM E E
Madrid, Spain I

Alberto Delgado OR =y
a.delgado@upm.es

CEIMM-UPM

Madrid, Spain magnetisim.com
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