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BE CAE & Test / Company profile

BE CAE & Test ( http://www.be-caetest.it ) provides consultancy services in several
industrial sectors by using innovative CAD/CAE modelling tools and carrying out

experimental campaigns

The company collaborates with industrial partners and research centers in several
technologic fields

http://www.be-caetest.it/

Activities
Services
Partners

Customers

News CAE & Test

Contact us
Our team of engineers and researchers supports companies and individuals during their
products and processes development by using advanced CAD/CAE tools and organizing
accurate experimental tests.

The experience gained in experimental vibro-acoustics, FEM and Multibody numerical

simulation and the use of Multiphysics packages make BE CAE & Test the ideal partner to
guarantee reliability, innovation and competitiveness of your products and processes.

© 2015 BE CAE & Test S.r.l. | P.l. 05230570870
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BE CAE & Test / Partenership

India

" ATOA Scientific Technologies Pvi. Lid.

COMSOL Certified Consultants

COMSOL Certified Consultants use their extensive experience with COMSOL Multiphysics and our related products to deliver = Noumenon
turnkey solutions for a wide range of modeling projects. They produce ready-to-run models and reports with an in-depth analysis of
the simulation results. Israel

" Rotem Industries Ltd.

https://www.comsol.it/certified-consultants

Italy

" BE CAE & Test

W COMSOL
p—— Luxembourg (BeNeLux)

" Siegel Schleimer Ingénieurs-conseils s.ar.l.

W COMSOL

Prodotti Workshop  Webinar  Supporto  Contatti

CAE & Test

BE CAE & Test

Our team of engineers and researchers supports companies and individuals during their
products and processes development by using advanced CAD/CAE tools and organizing
BE CAE & Test provides consultancy services for applications based on numerical accurate experimental tests.
simulations. Our company recognizes that virtual prototyping plays an important
role in several engineering fields. It serves as a powerful tool for optimizing the The experience gained in experimental vibro-acoustics, FEM and Multibody numerical
design of products and processes, while also reducing the time to market ratio. simulation and the use of Multiphysics packages make BE CAE & Test the ideal partner to

We strongly believe that complex problems have to be analyzed using a SELES B - Soe
multiphysics approach, guarantee reliability, innovation and competitiveness of your products and processes.

© 2015 BE CAE & Test S.r.l. | P.l. 05230570870



BE CAE & Test / Fields of activity
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> Fluid dynamics and thermal analyses

* Environmental energetics (HVAC, thermal comfort, IAQ)

» |ndustrial energetics (Thermal design, energy conversion,
reacting flows)

» Structural analyses

= Linear and non-linear statics, dynamic and vibro-acustics
analyses in industrial and civil applications

» System dynamics and Multi-Body analyses

=  Vehicle and rail dynamics (handling, ride comfort)

= Kinematics, dynamics, rigid and flexible bodies analyses of
mechanisms

» Experimental testing

= Ride comfort (NVH), modal analyses

= Human body vibrations (ISO standard)




BE CAE & Test / Business areas and Customers

BE CAE & Test collaborates with world-wide
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Introduction / Motivation

» Why thermal analysis of electronic devices?

- Electronic devices produce a very high rate of specific heat (small
dimensions)

- Exceeding in maximum safe operating temperature means strong
reduction of efficiency, reliability and lifetime

Overheating is one of the main causes of failure for electronic
equipment

Thermal designh represents an unavoidable step in pre-
production phase in order to ensure reliability and
performance of the electronic devices
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MODELLING & SIMULATION




C Introduction / Motivation

Surface-Mount Device Thermal Model

» Among the new features introduced in Comsol Multiphysics, the w2 DA SR
opportunity of building up customized GUI by exploiting the = O e REEl B
Application Builder is for sure one of the most promising S kR

Arising from this concept, BE CAE & Test built-up a —
Comsol APP to analyse the thermal behavior of an E
electronic Surface-Mount Device (SMD) Resits

Thermal resistance
Rthjc  0.1292°CW

FROM MODEL TO APP




|-
RE &TES Surface —Mount Device / Layout

Ribbon <Al>
Metal <Al>
Solder <SAC305>
Frame <Cu>

Pin <Cu>

Die <Si>




= "~

THERMAL ANALYSIS / Modelling

THERMAL ANALYSIS
Input: Dissipated thermal power

Frame temperature (corresponding to initial conditions)

Output: Temperature distribution

Energy equation

oT
pCyoe =7+ (KVT) +Q

Heat source (Die ON)
P, =150 W

Insulation (package) Frame tempeorature
—n-kVT = 0 T, =25 °C

Non-uniform and non-structured computational grids made of
tetrahedral Lagrange elements of order 2 (~ 45,000 elements)
Time-marching by using a Implicit Differential-Algebraic (IDA) solver
based on a variable-order and variable-step-size Backward
Differentiation Formulas (BDF)
Direct solver (PARDISO) for linear systems
Computational node : 2 x 64-bit dual-core @2,30 GHz - RAM 128 GB
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PE &TES THERMAL ANALYSIS / Results

THERMAL ANALYSIS
Input: Dissipated thermal power

Output: Temperature distribution

o
A 444
o
Temperature [°C] ) T,.(MAX) = 44,4 [°C]
44
43,5
43
42.5
— )
42 Rinjc = 0,13 [°C/W]
ALs 0.14 H
a1 0.12
0.1
40.5 < P
20 50-08 7
v 25 T 0.06
N-l-‘
0.04
Thermal Impedance 0.02 -
T —T,ef 0
7. = —) 1.8-06 1.E-05 1.E-04 1.E-03 1.E-02 1.E-01 1.E+00
th Pth 4 Time [s]
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THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”

2 SMD Simulator = | B |
. ) » Whatis that?
Surface-Mount Device Thermal Model MBS @ _ ‘
- Customized GUI allowing users to carry-
—= out parametrical simulations without
A\ = ) =SS tp
Build Mesh Run Reset data Report Layout Contact us bU||d mOdels
Input data Graphics
~ Geometry Q a @ Lo Dy Dz Me @8 » Which kind of «paramteric» analysis?
Solder thickness: 150 um 5 i _ Geometrical

+ Operating conditions

- Constitutive: materials, assumption (i.e.
plasticity model in structural analysis,
flow regime in fluid dynamics, ...)

Dissipated power: 150 W
Materials
v Materials choice

Solder - Funcional: any operational or working

A . .
:D,WM ' condition
[Sieon  ~] - Derived value: any value derived from
Results

FE dependent variable solved (i.e. a
e , L}‘ thermal flux from temperature solution
in thermal analysis)

| Thermal resistance
Rth-jc: 01292 *C/W

Junction temperature

About

12



CPRE & TES THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”

2 SMD Simulator o=

Surface-Mount Device Thermal Model MULTERY S O

e e e B e e T e ey

1 R 1 .

YA | A = o =S - o > Action button
| Build Mesh Run Reset data Report Layout Contact us 1

| |

Input data Graphics

~ Geometry QaflE LxrEEE e a=

Solder thickness: 150 um E )
+ Operating conditions S
Dissipated power: 150 W
Materials
+ Materials choice

Solder

SAC 305 b
Die

Silicon -

Results

Junction temperature

Tic (MAX): 44,38 °C v 1o

Thermal resistance
Rth-jc: 01292 *C/W

About

13
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THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”

(s |

SMD Simulator

:Eg

Surface-Mount Device Thermal Model

lInput data

MuLTERY SIS B
[m = = = = e e e e e = = == = == == === == === \
=== I
— o ES - i 1
Run Reset data Report Layout Contact us 1
|
| Graphics
laa@l L xrzxEER e a8
1

:v Geometry

1 Solder thickness: 150 wum
:v Operating conditions

| Dissipated power: 150 W

Materials

+ Materials choice

Solder
Die

Junction temperature
Tjc (MAX): 4438 °C
Thermal resistance

| Results
|
|

Rth-jc: 01292 *C/wW

About

> Action button

> Input field

14



THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”

:Eg

o SMD Simulator

Surface-Mount Device Thermal Model MULTERY S O

e e e e s e e s s e s s s s s s s s e e e e e s e e e ===
| _ |
A A = o) K | e | = |
| Build Mesh Run Reset data Report Layout Contact us 1
| |
lInput data I Graphics

:vGeometr)r :Qiﬁl Lz ER e @@

1 Solder thickness: 150 wum
|
e Operating conditions

| Dissipated power: 150 W
e o o o e - - -

IMaterials

+ Materials choice

1
I Solder

| Tsacaos =
1

Die
1

|

Results

Junction temperature

Tjc (MAX): 4438 °C y‘\L'}{
Thermal resistance

Rth-jc: 01292 *C/wW

About

> Action button

> Input field

» Combo Box

15



THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”

2 SMD Simulator o=

Surface-Mount Device Thermal Model MULTETYSEE B

T T T T T TR ]
1 — 1
A A | = o) Kl | | =
| Build Mesh Run Reset data Report Layout Contact us 1
| |
lInput data ||Graphics

| |I

IvGeometr)r |QE§1 '\L’EEE‘. @ EE

I Solder thickness: 150 um |
|
e Operating conditions

| Dissipated power: 150 W
e o o o e - - -

IMaterials

+ Materials choice

I Solder
!
: Die
(e )
Results
Junction temperature

Tjc (MAX): 4438 °C
Thermal resistance
Rth-jc: 01292 *C/W

> Action button

> Input field

» Combo Box

» Graphics

16



THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”

o SMD Simulator =
Surface-Mount Device Thermal Model MULTERY S O

T T T T T TR ]

1 — 1
A A | = S K | ® | = |,

| Build Mesh Run Reset data Report Layout Contact us 1

1 1
lInput data |:Graphics

:v Geometry :|QE§1 Lz ER e @@

1 Solder thickness: 150 wum |I E )

|
e Operating conditions

| Dissipated power: 150 W
e o o o e - - -

IMaterials

+ Materials choice

| Solder

'

: Die

| Colleen 1)

Resals
Junction temperature

Tjc (MAX): 4438 °C
Thermal resistance
Rth-jc: 01292 *C/W

> Action button

> Input field

» Combo Box

» Graphics

» Data Display

17
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PE & TE THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”
» Geometry - > Input field

File » Heome Definitions Geometry Materials Physics Mesh Study Results
A “EModel Data Access ﬁ @ P; Parameters [=Import .== S. :5&553 u % = Compute il Temperature (ht) - | [ Windows -
o ® Record a Mew Method a= Variables ~ ~ clivelink - + i . ~d Analysis » | & Add Plot Group = [ Reset Desktop ~
Application L SMD (Surface Add X Build Add Heat transfer  Add Build  Mesh o
Builder P Test Application Mount Device) + Component » | fx} Functions ~ All Material insolids »  Physics =~ Mesh 1~ 7 Add Study
Application Model Definitions Geometry Materials Physics Mesh Study Results Layout
Model Builder ~ B Settings Properties Graphics
coEsTE o Beameters, L e e m - = Be=ceR @6
4 < Mod_App_09.mph (root) I~ Parameters
4 () Global Definitions I )
P;
a al_ ‘I:arfarsleters 1 Mame  Expression Value Description
= Variables
() Materiali | s _solder 150[um] 1.5E-4 m Solder thickness
i Tl S_MD (Surface-Mount Device) (comp3) s_frame 7.0E-4[m] TE-4 m Frame thickness
= Definitions 1 P_max 150[W] 150 W Dissipated power
a A Geometry I [Tref 25[degC] 29815 K Reference temperature
= importa 1 (imp1) |
(5 Estrusione - solder fext1) e =
E Baseplate wp (wpl)
[} Estrusione - baseplate (ext2) 9 -3
Il Forma Famione (o) Declaration of parameters ~x10
“g= Materials
\[El Heat transfer in solids (ht)
A\ Mesh1
~db Analysis
& Risultati
tl1=smH
Name: Iessages  Progress  Log  Probe Table 1
Expression: COMSOL51.0.136 “

Opened file: Mod_App_09.mph

117GB|132GB

18
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PE & TE THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”
» Geometry - > Input field

B B ® § B

File » Heome Definitions Geometry Materials Physics Mesh Study Results
"4 Model Data Access P; Parameters =Import = Compute Temperature (ht) - | [FWindows -
A ¢Z [ L | = i & | A e | W empurmire (i) - 2
® Record a Mew Method a= Variables ~ cLivelink - + ~d Analysis » | & Add Plot Group = [ Reset Desktop ~
Application L SMD (Surface Add X Build Add Heat transfer  Add Build  Mesh o
Builder P Test Application Mount Device) + Component » | fx} Functions ~ All Material insolids »  Physics =~ Mesh 1~ 7 Add Study
Application Model Definitions Geometry Materials Physics Mesh Study Results Layout
Model Builder Settings | Properties ~ || Graphics
= F - EtE Extrude QaRa@E -k FEe@eEER BB R
4 4 Mod_App_09.mph (root) ) Build Selected + [5 Build All Objects o @Fea @8
4 () Global Definitions - o
Pi  Parameters Label:  Estrusione - solder W
a= Variables
(=) Materiali v General

4 Tl SMD (Surface-Mount Device) (compl)
= Definitions
- )‘;\ Geometry Input faces:
= importa 1 (imp1) X
el 1
[T} Estrusione - solder (extl) = |mp92
E Baseplate wp (wpl)

Extrude from: [ Faces -

[E] Estrusione - baseplate (ext2) Active = %107
Forma I'unione (fin) -
“g= Materials
\[El Heat transfer in solids (ht)
A Mesh1 I )
~ Analysis [T] Unite with input objects
(& Risuttat ~ Distances from Plane
[ )
Dist
I istances (m) Ly
[s_solder | |
Parametric design
Iessages  Progress  Log  Probe Table 1
==} h
Keep cross-sectional faces COMSOL 51,0136 .
[T] Reverse direction Opened file: Mod_App_09.mph —

117GB|133GB
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PE & TE THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”

» Constitutive / Materials -> Combo Box

B B ® § B

File » Heome Definitions Geometry Materials Physics Mesh Study Results
A “EModel Data Access ﬁ @ P; Parameters [=Import .== ‘. u % = Compute il Temperature (ht) - | [ Windows -
® Record a Mew Method a= Variables ~ cLivelink - + ~d Analysis » | & Add Plot Group = [ Reset Desktop ~
Application L SMD (Surface Add X Build Add Heat transfer  Add Build  Mesh o
Builder P Test Application Mount Device) + Component » | fx} Functions ~ All Material insolids »  Physics =~ Mesh 1~ 7 Add Study
Application Model Definitions Geometry Materials Physics Mesh Study Results Layout
Model Builder ~ B Settings Properties Graphics
- =~ ETEl Miaterial Link Q R & e Iy Dzl psEEeEER B8 &
4 % Mod_App_08.mph (root) Labet [k . o Fea @8
4 (@) Global Definitions i L )
Pi  Parameters . y .
| == Verigbles _ _ _ _ _ : Geometric Entity Selection
4 () Materiali Geometric entity level: [ Domain V]
| £52 SAC305 (matl) |
1 552 625n-36Pb-2Ag (mat2) 1 Selection: [ Solder V]
=& Ag Sintering (mat3) 10 ‘_
1 = Silicon {matd) 1 IE—-_EI -
I e SiCaH (matg) 1 _ .
4 & D CufacMont Device) Toorp ) Active B ¥
= Definitions & E w107
)‘;\ Geometry
4 558 Materials
=z Copper (mat7)
=28 Aluminium (mat8) I Override
=> = Link - solder (matlnk1) : :
£52 Link - die (matink2) L Saige
\[El Heat transfer in solids (ht)
ial: | SAC305 (matl -
A Mesh1 Material [ (matl)
bl I -
@:EZE:: ~ Material Contents
Property Mame  Value Unit Property
[+ | Density rho 7370 kg/m® |Proprieta | Messages Progress Log Probe Table 1
; H v [Th | conductivi k 75 W/ (m-K) |Proprieta |
Global material / local link | | &£ Themal conductivity (k) Proprietat |1 |y,
[# Heat capacity at constant pres... Cp 220 J/(kgK) |Proprieta
COMSOL5.1.0136 -
Opened file: Mod_App_08.mph [

837 ME | 1091 MB
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PE & TE THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”

» Constitutive / Materials -> Combo Box

@[ l s . =1 B R
=l
A-® 11 Sketch Column Settings -
Model  MNew Insert ) Insert Remove Allgn
Builder Form Method Object - - 5 Extract Subform
Main Form Objects Layout Sketch Grid

D main D contact D documentation

D materials_choice X @ Preview

—_——y—_—————

Application Builder
P

1 |
4 [Z] Mod_App_08.mph (root) r Solder 1
D Main Window | I [1
) SAC 305 b
| Forms 1 I =1
D main Die
[ documentaton : :
contact 1 I

D geometry_input
D operating_conditions
materials_choice

D results

Events

Declaration of strings

1l e

Declarations
awc String
<> Solder material {choicelist1}
<> Die material {choicelist2}
U Methods
method_solder
method_die
p_reset_to_default_input
m]] Libraries

h

Errors and Warnings
€ O0FErors 4L 0Warnings

Method Line Message

<> Die material {choicelist2}

EjRows&Columns > |:||:|Ti|ev
E| Preview Form ‘—E| Move To -
Test _
Application (¥) Test in Web Browser » | [ Reset Desktop
Test View
Settings v ax
Combo Box
MName:  comboboxl [Tl
~ Source + "5
4 = Declarations
4 =oc String
@ e var_solder
123 var_die J
& Model (root) 3
E‘ Use as Source =g Edit Node
Selected source:
123 String=var_solder

Initial value: | First allowed value -
¥ Choice List
Available: Selected:

<> Solder material {choicelistl}

21



THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”

» Constitutive / Materials -> Combo Box

Home Form

o O 5 E=N

Pl ew
Model New [gPreview]
Builder Form Method

Main

pr ication Builder
R
4 [2] Mod_App_08.mph (root)
D Main Window

4 Uim Forms

D main

D documentation
contact

D geometry_input

D operating_conditions
materials_choice

D results

Events

Declarations

a8c String

1l e

=

h

U Methods
method_solder
method_die

p_reset_to_default_input

m]] Libraries

o, B

15 Sketch
Insert
Object -
Form Objects Layout Sketch

-n Dmaterials_choice X @Preview
v

>
Solder

SAC 305 -

Die

Silicon b2

e|-| |

e|-| |

<> Solder material {choicelist1}
<> Die material {choicelist2)

Errors and Warnings
€ O0FErors 4L 0Warnings

Method Line

D main

Message

Grid

D documentation

D contact

Initial value for strings

EjRows&Columns > |:||:|Ti|ev
E| Preview Form ‘—E| Move To -
Appllcatlon (¥) Test in Web Browser » | [ Reset Desktop
Test View
Settings
5tring
List of Variables
W
MName Initial value Description
——
@ wvar_solder matl String_solder
var_die matd i String_die

[emp— |

tisesE#
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PE & TE THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”

» Constitutive / Materials -> Combo Box

£ im Rowi) ®

Home Form
V. D . E Seﬂlngs
‘ @ Plev E_‘.

Model  MNew Insert
Builder Form Method Object ~

Main Form Objects

Application Builder
=1

4 [2] Mod_App_08.mph (root)
D Main Window
4 Uim Forms
D main
D documentation
contact
D geometry_input
D operating_conditions
materials_choice
D results
Events
Declarations
awc String
<2 Solder material {choicelist1}
<> Die material {choicelist2}
4 Y Methods
method_solder
method_die
p_reset_to_default_input
m]] Libraries

>

1l e

Errors and \

w3

15 Sketch
Layout Sketch

-n Dmaterials_choice x @Preview
v

Solder

SAC 305 -

Die

Silicon b2

e|-| |

e|-| |

Narnings

€ O0FErors 4L 0Warnings

Method

D main

Line

Grid

D documentation

D contact

Declaration of choice listes
and filling values

H@EERows & Columns

>

Appllcatlon (¥) Test in Web Browser ~

Settings

E| Preview Form

Test

Mchoice List
ILabel: Solder material

|Name:  choicelistl

I

=
1 " Value
| matl

Imat2

mat3
I

List Content

SAC 305
625n-36Pb-2Ag

I

I

I

I

I

Display name 1
I

|

Ag Sintering 1
I

e T L L

Tt 1=

[ Tile -
‘—E| Move To -
[ Reset Desktop

View

23
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, , THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”

» Constitutive / Materials -> Combo Box

i R ® 8 B

E) 2k
" D . ESeﬂ'ngs O Event abc Ea“gr‘_: .:a..t:).é. fEg File ‘s Images (%) Utility Class [ Ribbon Tab > C’) DD ;’;E| F{""
@ Pl == GoChoicelist | o)) Sounds Java External Java Library L= -
Model  Mew Scalar  Array  Array . . Test Test in Web Tile Move Reset
Builder Form Method - D~ 2D~ [ElFiles C External C Library Application Browser ~ - To~ Desktop
Main Events Declarations Libraries Main Window Test View
D documentation Settin g S

pr ication Bu d»’lr - ! Dmaterials_choice '_' Pre.fiew X Qmai" Dcontact
1 with(model.material("matlnkl™)); 1 “

B
@ 2 set("link", var_solder);
4 Mad_App_08.mph (root) Iz endwith(); | Mame:  method_solder

D Main Window L 1
4 g Forms -TTTTT-T === = ~ Inputs and Output
D main . .
D documentation Method Implementatlon Inputs
contact
D geometry_input
D operating_conditions
D materials_choice
D results
Events
Declarations
awc String
<> Solder material {choicelist1}
<> Die material {choicelistZ} t 1+
4 Y Methods
method_solder Output: [ None
method_die
p_reset_to_default_input 4
m]] Libraries

Method

W
MName Type

1l e

Errors and Warnings
€ O0FErors 4L 0Warnings

Message

Method Line

24



THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”
» Derived values -> Probe / Global variable / Data Display

| 1= B i B ® § B
Heome Definitions Geometry Materials Physics Mesh Study Results
A “EModel Data Access ﬁ @ P; Parameters r=—= [=Import .== ‘. :>_'<E‘:/'*‘ u % = Compute il Temperature (ht) - | [ Windows -
® Record a Mew Method a= Variables ~ cLivelink - + i ~d Analysis » | & Add Plot Group = [ Reset Desktop ~
Application L SMD (Surface Add X Build Add Heat transfer  Add Build  Mesh o
Builder P Test Application Mount Device) + Component » | fx} Functions ~ All Material insolids »  Physics =~ Mesh 1~ 7 Add Study
Application Model Definitions Geometry Materials Physics Mesh Study Results Layout
Model Builder = B Settings  Properties
L= oo B Global Variable Probe P EEEER O@EN ~
4 3 Mod_App_08.mph (root) c
4 () Global Definitions )
Pi Parameters Label: Sonda_Rth
p ‘u‘arlab.le.s Variable name:  wvarl
(=) Materiali
4 [l SMD (S.ur.f.ace-Mount Device) (compl) + Expression + - %~
4 = Definitions ———--—
3 .
' Sonda,_T_max (doml) | Expression: Probe assuming a global
/# Sonda_Rth (varl) 1 :
= Copper LRE ——— Varlable VG/UE
& Aluminium Table and plot unit:
& Solder -3
deqC - x10
& Die egc/w
2| Sistema di riferimenteo sul contorne 1 | | Description:
[ vista1
)‘;\ Geometry
=22 Materials I Table and Window Settings
\[El Heat transfer in solids (ht)
A\ Mesh1
~db Analysis
& Risultati
Iessages  Progress  Log  Probe Table 1
COMSOL5.1.0136 -
Opened file: Mod_App_08.mph [

4 m

881 ME | 1085 MB
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THERMAL ANALYSIS / APP

Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”
» Derived values -> Probe / Global variable / Data Display

£ in e ® §

Heome Definitions Geometry Materials Physics Mesh Study Results
A “EModel Data Access ﬁ @ P; Parameters 5 [=Import .== ‘. i u % = Compute il Temperature (ht) - | [ Windows -
® Record a Mew Method a= Variables ~ cLivelink - + i ~d Analysis » | & Add Plot Group = [ Reset Desktop ~
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Building APP in COMSOL 5.1: “SMD Simulator / Thermal Model”
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COMSOL SERVER / App launching

Launching APP in COMSOL SERVER

COMSOL )
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