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PCB Thermal & EMC Simulation
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PCB Thermal Simulation

CST MPHYSICS STUDIO
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PCB Thermal Simulation

Power Net

Reference Net

Heating by IR Drop

Resistance of Nets = Loss = Thermal

A
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PCB Thermal Simulation

Heating by IR Drop

Power Net

Reference Net Resistance of Nets = Loss = Thermal

Heating by Power
consumption of IC
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PCB Thermal Simulation

Select PDN Power Loss Density

[+ Export losses for thermal solver

p7S DASSAULT

SYSTEMES



S_Document_2020

© Dassault Systémes | Confidential Information | 10/12/2020 | ref.: 3D

17

PCB Thermal Simulation

Select PDN Power Loss Density

—

Select IC

Define Power

mﬁ____\

Hefvdes Power (W)  Height (rmm)

D3 0.5 1
o7 0.5 1
02 4 2
iy 3 1
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PCB Thermal Simulation

Automatic PCB thermal model simplification:

layerwise
all

off Layerwise

Load... | | SAVE... | Effective thidknesses

5

DASSAULT
SYSTEMES



PCB Thermal Simulation [coe

Thermal Cond. : 401 [W/K/m]
Rho : 8930 [kg/m* 3]

Automatic PCB thermal model simplification: FR4

|E!.|'EF'.|'-.'iSE Thermal Cond. 0.3 [W/K/IT]]
all Rho : 1890 [kg/m* 3]

Load... | | SAVE... | Effective thidknesses

Composite

Thermal Cond. : (43, 43, 0.34)
[W/K/m]

Rho : 2640.55 [kg/m* 3]

S_Document_2020

off Layerwise
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PCB Thermal Simulation
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Full PCB Model

D2 Temperature : 64.4C°
Total Mesh : 9M
Simulation Duration : ~3 hrs

20

“Quick Tendency Analysis”

D2 Temperature : 66.5C°
Total Mesh : 87K
Simulation Duration : <1 min

Simplified PCB Model

2
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PCB Thermal Simulation — CHT Solver

Simplified
PCB Model

ARINC 600
Enclosure

Problem type: | Default

General I Conductivityl Dispersion | Thermal | Mechanics | Density| Flow Resistance

Solid properties

Pressure loss definition type:

u [Flow blocked v]
V: [Flow blocked -]
W: [Flow blocked -]
Sheet properties
Pressure loss definition type:
Perforation -
53.6024
Shape:
Circle -
Horizont:
2

0.19635

Size

1

Vertical
2

5
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ARINC 600 Chassis Natural Convection
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ARINC 600 Chassis Cooled by a Fan
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Cooling Reduction

Speed Reduced by 1[m/s]

5 Temperature Increased by 8°C 5
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ARINC 600 - Effect of Opening Vent Holes

Peak Field Strength from Probes (V/m)_Al [Magnitude in dB]
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Vent hole radius increased from 0.25 (FAR 22%) to 0.37 in (FAR 50%)
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ARINC 600 - Effect of Opening Vent Holes

620 MHz

e-field (f=620) [1]

Component
Frequency
Phase

Abs
620 MHz
0

Cross section A
Cutplaneat X -1.000

Maximum

632.363 V/m

a 1075 MHz

69,4
24.1
8,37

2.9

o

0,345
0.116
0.0366

e-field (f=1075) [1]
Component Abs
Frequency 1075 MHz
Phase 0
Cross section A
Cutplaneat X -2.164
Maximum 848,742 V/m
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Air Vent Radiated Emissions

Geometric vent model

seneral  Fenioralons
Type
O wire mesh

Vent parameters

Free area ratio:

(® Vent open area (O Vent pitch

Vent properties
Hole shape:

|o

| [ Square v I

Thickness: Holes per unit length X dir
IO | mm 1
Width: Holes per unit length ¥ dir
lo | mm 1

Width

2
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TLM Mesh Comparison

Geometric vent model
16 mesh cells per aperture

i Geometric vent model
FHEHH 100 mesh cells per aperture

Compact vent model
Mesh size larger than aperture size!

[Ba
1
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1.4M lumped to 283k mesh cells 8.47M lumped to 580k mesh cells 524k lumped to 210k mesh cells
3.86 pS DT 1.5pS DT 6.6pS DT

54 MB GPU memory 118 MB GPU memory 37 MB GPU memory

1m 8s on 2 x Tesla K40c 4m 48s on 2 x Tesla K40c 45s on 2 x Tesla K40c
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Radiated Emission Results

dBuV/m 3m FF Radiated Emissions
30
measured by MST
§ ===~ meshed model 16 cells per a...
g L meshed model 100 cells per ...
- T ¥ N S A N N tim compact vent model
8 10
g 0 Measurements from Ref [1] .
5 | i
=
5 30 - 3m Far-Field
3 5
& -40 ¢
©
,
-50 i i i i i \ \ i
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2

Frequency / GHz
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Resonances

E-Field@ B E-Field @
(0.483 GHz) (0.814 GHz)
E-Field @ E-Field @

(0.714 GHz) (0.988 GHz)
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Slot and Seam Apertures

Slot Seam

For modeling air gaps in
between two elements

Created by two overlapping
panels

The number of Segments along the
slot/seam can be specified to represent
electrical connections such as rivets
along the slot length

—

Segment

Slot
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Name:

Depth:

slot1

Gap:

0.05

Mumber of segments:  Permittivity:

0.1 m

Conductivity:

1

1

o

-

Points

Coordinates: Ficked edge (@ Picked points () Arbitrary points
X L i
-0.05 0.25
-0.05 0.25 21

0.1 m
Mumber of segments:  Permittivity: Conductivity:
2 1 0
Points
Coordinates: Picked edoe (@) Picked points () Arbitrary points
X ¥ z -
-0.05 0.25
-0.05 0.25 21

il g
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Powertrain EMC Analysis — Simulation Details

CM current path CM current path
through bracket 1 through bracket 2

CM current path Current path through
through drive shaft PCB and cables

2
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Powertrain EMC Analysis — Current Flow @ 9.7 MHz

120

CM current path
through bracket 1
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Frequency / MHz
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Common Mode Currents in Car Body

Black curve: large common mode current path

High electric field emission

Current [ A

Blue curve: shortened common mode current path

X))

@ivac]|
@ivac] |

Frequency | MHz

10 100 4 1000

Mitigated electric field emission
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Package License 2 A| Ctst
Solver§= EF AI8E + US

GPU(Graphics Processing Unit)2
0|8t ol £ o

s=2 0|8¢t

EM-Thermal Coupling Simulation

XX X

FXE2| B4 Solver % OFL|2t 0|2 841,
o, PE S 2 Chest BAj0| JhsE
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