ldmil | l a X

M;'.'Jtua

ILIN/ALIIA

VAR s e
sEea e e e

SIMULIA SUPPORT & PRE-SALES

5-6-7/11/2025

) CONFIDENTIAL



o OBSAH

Uvod
 Workflow simulace kabelaze
 GUI
* Filozofie modelovani
Modelovani Kabelového Svazku
e« Prdrez
 Prechod do 3D
Nastaveni Simulace
« Porty a stineni

« Solvery
» Priklady
Priklady

« Xtalks, vyzarene emise

Zaver

Agplus®
IDIADA

A 2/32



Agplus®

U VOD IDIADA

WORKFLOW SIMULACE KABELAZE @) corommn 3/32
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- Cable Studio: specializovany nastroj pro modelovani a simulaci kabelaze

- Cable Studio lze otevrit pres Sablony (templates):

Create Project Template Please select a workflow: 2'

Choose an application area and then select one of the workflows:

Shielding Effectiveness
of Enclosures

RLC Extraction

EMC Filters ‘

Common Mode Chokes

Radiated Emission

Conducted Emission ’ Connectors PCB

V2026:
Cable studio
bude mozné
otevrit prfimo

z MWS

Radiated Susceptibility ! 3 :

I © Time Domain
T Specialized solver for cable modelling

E Frequency Domain
Simulate cables as 3D elements

Components

. Conducted Susceptibility l
S -
:The recommended solvers for the selected wc

Simulate cables as 3D elements

. : .
EMC /EM) i ‘ Time Domain (TLM) ‘

Next > s T S T T T T T T T T T T T T T T -
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Cables

2D/3D Results
Farfields

[] current Monitors
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Harness Cable Node = Topology » Bundles = Ports = - 1030 @ EditMaterials (@) Information - ~ @ Clear Picks Wires  Cables Cables Cables Groups = Modeling  Calculator Options Segment Labels

Exchange Cabling bling Picks Cable Types Modeling Options
Navigation Tree % | [ crosstalk Between Two Wire Bundies” [ Cable Navigation Tree X
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- Cable Types
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Jednotlivé typy kabell (SW, TP, CC)

, FILLER
Skladani kabell do skupin

JACKET

Solid (Cu) / braid (Al) stinéni SHIELD

DE — izolace. filler ALUMINUM / MYLAR TAPE

Cu — vodice MYLAR TAPE

Primeéry dle datasheetu COMPONENT A (22 AWG)

FILLER

COMPONENT B (18 AWG)

CROSS-SECTIONAL

https://www.l-com.com/Images/Downloadables/2D/TSPEHO1-10M_2D.pdf VIEW
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Jak namodelovat svazek s 2x7 vodici a 2x filler?

1. Model samostatneho vodic (single wire)

2. Na zakladé predchoziho modelu lze udélat

skupinu kabelu:
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Jak namodelovat svazek s 2x7 vodici a 2x filler?

3. Vytvoreni SW — bez vodice

4. Ze skupiny a fillerd se vytvori dalsi skupina

- @
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- Modelovani Single Wire (pouze vodic)
Edit Single Wires x
EREL B @ o | ® @ |x
l_Ne_w= _I!c:uau:lb:uF‘ru:uject Upload to Library Duplicate | Refresh | Load... Save As... | Delete
. . [
Project  Library H Mame: |5ing|e'|.ﬂ.|'ire | Rename... Local units: mm

Single wires

~Conductor I

o Filler_bigger [:] Cnaﬁng
Circle

@ Filler_smaller
Ellipse

Rectangle

Polygon

Palyline

Cirde composed of strands

B Induded Shape type:  Cirde

v [mim] SingleYvire

Material... |CL.|

noaTt bt e el |

Defined by: 1

1 1

1Q01® @ @
ISingIe ITwisted Ribben  Coaxial Cable
L‘uﬂr&al Cables  Cables Cables  Groups

|
|
|
|
|
|
|
Ionat
|
|
|
|
|
|
|

™~ [ Preview Close Apply Help

Cable Types
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Modelovani skupiny kabeld :
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O ® @ 012

Single  Twisted Ribbon  Coaxial I cable
v . 7 ’ Wires  Cables Cables Cables !_Groups
- Layout =z ceho se skupina sklada ==
Cable Types
Edit Cable Groups X
. 4 v s . [ A}
- Content = izolace & stineni skupiny &7 =8 B @ s ®» @  x
Mew... goad to Project Upload to Library Duplicate | Refresh | Load... Save As... | Delete
[ LS
Project  Library B Hierarchical &P Auto Layout
Cable groups v = o |C tA R Local units:
g.:) Componant_ﬁ ° Sing\eWire lame: omponent_J ename... ocalunits: mm -
95 TyistedPair_group @ Singleire_1 —
@ Singlewire_2 Conbent' Layout 'Twwsﬁng
9 Component_A_withFillers @ singlewire_3 e mm—
95 Fraicable © singietiire_4 B Add = ' Duplicate | K Delete
° singleWire 5 [ = I .
. o | Add Cable... Y Rotation [deg]
Available Cable Types X1 | I = -g; raa——— | |
! / New >
I Project Library 1 R o 0.0 [mm] 0.0 [mm] 0.0
l I SingleWire_1 0,24 [mm] 0.0 [mm] 0.0
1 4) Cable Types SingleWire_2 0.12 [mm 0.208 [mm] 0.0
I © single wires ! — SingleWire_3 0,12 [rm 0,208 [mm] 0.0
[] o agleWire ] SingleWire_4 -0.24 [mm 0.0 [mm] 0.0
| [ @ Filler_bigger 1 SingleWWire_5 0,12 [mm: -0.208 [mm)] 0.0
1 D ° FiIIer_smaller 1 SingleWire_g 0.12 [mm -0.208 [mm)] 0.0
: 3 @Twisted mble_s :
» 29 Cable groups . . d . Vs
e I Pozice jednotlivych
1
| X Filter: b S
I H — kabelu ve svazku -
: L | |
ok cl Add Hel r:  5displayed objects
: - ose = E‘ Freview Close Apply Help




Agplus®

~ MODELOVANI KABELOVEHO SVAZKU IDIADA

PRUREZ

@ cONFIDENTIAL - 12/32

Single  Twisted Ribbon  Coaxial I cable
Wires  Cables Cables Cables IGroups
— -

100 !
- Modelovani izolace skupiny kabell: O @ 0,2 :
|

- Vnitrni, vnéjsi = PE s

Cable Types
@ Hierarchical & Auto Layout
__________________ 1 =y -7 .
:l EI Mew = ' Duplicate | Rename. ..l © singelire Mame: |Com|:lonent_A | Rename... Local units: 'mm
I 1) © singlewire_1 i
I C Insulator 1 @ singlewire_2 || Content ILa\-'m.lt Twisting
I I @ singlewire_3 - - -
; ew = uplica ename... ove Up ove Down ele ontent pressed in
I El Sc [hu } || M Duplicate | R éa M Up % M D X Delete ] Content d
reen m Neous, = ) T
1 oge I @ singleWire_s - Insulator inside
1 . . SingleWire_& n
| 10 Screen (discontinuous) : ° | [0 Insulator outside § shape type:  Girde v | Materid.. | [PE |
1 1
I ™ Drain Wire 1 Defned by:  Diameter -~ |0.713 | [mm ]
!'——————————"'— ——————— 1
Cross Section x .
pa— e — - Insulator outside
Shape type:  Cirde v Material... PE |
0.2 Defined by: Diameter - |15 | [mm]
\\
.%mview Close Apply Help
3l ><[m|'rv]D !




~ MODELOVANI KABELOVEHO SVAZKU

- Modelovani filler( (pouze izolace)

10i® @ 0

I Single gy Twisted Ribbon  Coaxial Cable
I Wires J Cables  Cables Cables  Groups
L

Cable Types

PRUREZ
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Edit Single Wires X
B B & @ | s | B |x
Mew... Load to Project Upload to Library Duplicate | Refresh | Load... Save As... | Delete
Project  Library Mame: |Fi||er_bigger | Remame.., Local units: mm  ~
Single wires -—
I
@ singlewire Eaxicia )
* Filler_bigger O Indudedl
@ Filler_smaller o ———
rInsulator
B Included Shape type:  Cirde ~
Material, . PE |
Defined by: Diameter - |1.65 | [mm]
_—— 3displayedobjects|-_________-___________-_________
I IName: |F||Ier_srnaller Rename... Local units: mm  ~ |
1
~Conductor —f 1
|
() Induded | |
I rInsulator 1
: @ Induded Shape type:  Cirde w :
1 |
| material.. | [P | 1
1 |
I| Defnedby: Diameter - |10 | [mm ] :
|
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ContenLLEYOUt 'TW|51:|ng

- Modelovani skupiny kabel( : [t~ @Roupicas | X ookt

M 2Xf| llel’ Name X Y Rotation [deq]
. 2xskupina napajecich kabeld | | |

. Stllnénll (SO“d _ Al) I JComponent_n 1 -0.75 [mm] 0.0 [mm] 0.0
1 w5 Component_A_1 i 0.76 [mm] 0.0 [mm] 0.0
1@ Filler_smaller ; 0.0 [mm] 1.02 [mm] 0.0
o@ 1@ Filer_smaller_1 H 0.0 [mm] -1.02 [mml nn
el simplified -~

m Content [JLayout Twisting

Solid
New Duplicate | Rename... | # Move Up % Move Down .
Cable E)New - i Dupicate | | £ |x)*(||3rald
> He _—
G [ Insulator inside rScreen / "Foll longitudinal wrapped
rou FI‘S Screen type: | Simplified - Foil spiral wrapped
& Insulator_outside
_______________________ Shape type:  \Wrap v | material.. (A |
Impedance preview - l
I{ Preview max. frequency [Hz]: Data Curves | Thickness: |0.2 | [mm]
| 10 8 Impedance :
: , i , (0] Shielding effectiveness I Model type:  Analytical formula -
\ I \
1 \ , \ Dats:  Magn ML Transfer- . _ Transfer- .
I E g - - - - e e G — N 1 resistance ey 0.01 inductance [Hm: |1,0E-9 |
E Axis Xz Logarithmic
£ ! I | 1
g A I N  — - T |
il s , i , : ga ™ frequency
S I L
| £ 01 ' | ' Format: standard -~ :
I ! I !
[ ! ! ! AisY: (@ Logarithmic | ||
0,01 - e i 1 Lt e el I
| 1.0000E-7 0.0 o1 100 100000 || Scale:  (none) ~ I
1 Frequency [MH] Format: standard -~
1 @Basic T/ Fitted Tk Basic R & Fitked R 1
1
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4 . .
. Kroucena dVOJllnka Edit Twisted Cables x
| =l .
R B | S| X
INew... lnadtoProject Upload to Library Duplicate | Refresh | Load... Save As... | Delete
X . o
Froject  Library W Name: RENaME. .. Local units: mm
Twisted cables —r L § & & el |
Select in library ry
S B
ingle Wire... |
f— [V R S ~ Lay ~|[mm]
L N _N _§N N & N B B B | '
[] Twist modulation
r Conductor
] Coating
l *ﬂ Induded Shape type: | Cirde ~
Material... Cu
Defined by:  Diameter - [mm]
r Insulater
o B Incuded Shape type:  Wrap v
Lay = vzdalenost,
PR Kt , Material... | |PE
Na Ktere se
° : : @ o %@ ; Thickness: |0.05 | [ mm
o] e v
. . dvojlinka otoci o
Single ¥ Twisted I Ribben  Coaxial Cable X Filter: 1 displayed objects
Wires !_CfIE B Cables Cables  Groups 360 o | @] Preview ok Cloge Apply Help
Cable Types
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Skupina kroucenych dvojlinek (4), napajeci
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@Twisted_ﬂable 0,325 [mm] 0,325 [mm] 0.0
@Twisted_ﬂable_l -0,325 [mm] 0,325 [mm] 0.0
@TWiStEd_CEME_E 0,325 [mm] -0,325 [mm] 0.0
@Twisted_ﬂable_fr -0.325 [mm] -0.325 [mm] 0.0

skupina (18)

A TwistedPair _group

If i‘\-\‘ /f“\\ (%) Twisted_Cable
) 4 (%) Twisted_Cable_1

A s (%) Twisted_Cable_2
> - (%) Twisted_Cable_3

@ singleWire
© singlewire_1
© singlewire_2
@ singlewire_3
© singlewire_4
© singlewire_s
° Single\Wire_g
© singlewire_7
© singlewire_s
@ singlewire_9
@ singlewire_10
© singlewire_11
@ singlewire_12
@ singlewire_13

O ® @ 0¥

. Single\vire_14
Coaxial I cable o

Cables W Groups
L

Twisted
Cables

Ribbon
Cables

Single © singletire_15
Wires @ singleWire_16
° SingleWire_17

@ singleWire_13

Cable Types

@ MNew |jDupIimhe | Rename. .. | & Move Up % Move Down | X Delete [ | Content pressedin

Insulator outside

21 Insulator inside

Tﬁ Screen

Shape type: Cirde v Material. .. |PE |

Defined by: Diameter -~ 2.0 |[mm]

SingleWwire 0.0 [mm] 0.0 [mm] 0.0
SingleWWire_1 0.24 [mm] 0.0 [mm] 0.0 |
SingleWire_2 0,12 [mm] 0,208 [mm] 0.0
SingleWire_3 -0.12 [mm] 0.208 [mm] 0.0

Content | ayout Twisting

B Mew 'Duplicabe | Rename... | #& Move Up % Move Down | » Delete | Content pressed in

Insulator inside

\|’j Screen
2 Insulator outside
Thickness: [0.05

Shape type:  Wrap kY Material. .. |PE |

|[mm]
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Finalni kabel je slozeny z predchozich skupiny a filleru.

rScreen
Screen type:  Solid — La U ou t
Shape type:  Wrap w Material... ICI - E\nﬁij w
Thidmess: 0.1 [ ] b 29 TwistedPair_group
» ,?E,J Component_B
rSaeen_1 b ,?E,J Component_aA_withFillers
Screen type:  Solid v o Filler_bigger
Shape type:  Wrap e Material... ICI o FI"EF_']IQQEF_:L
Thickness: |0.1 | [mm]
rSreen_2 COﬂtent
N -'
Screen type: I Braid R [ Consider transfer admittance i
h LN ] . .
- 1 Insulator inside
Material. .. |Cu | Number of carriers: |
L LN |

Carrier type: Strand R © Optical coverage (0..1): |0.8749958
Strand diameter: [mm] | (7 Braid angle [Deg]: 1, 5000689

Cable

‘- -
Wires Cables Cables Cables roups IE::I
| Strands in one carrier: i :
= - HE () Picks per mm: 1.2330433

Single  Twisted Ribbon Coaxial

("]

Cable Types
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Vytvoreni kabelu v prostoru lze vyuzit:

Nodes Curves
reate odes Picks — I
C and Edit N . Q ClearPicks &1 Rectangle..
o b biode Create 2D Curve N Spline...
Edit Nodes... '\ Polygon.. Selected Edges..
| / Line... Create 3D Curve
@ Circle.. 4 3D Polygon...
(® Ellipse.. 3D Spline...
A Analytical Curve...
] ]
o o
N e
o O ‘ &
// \\
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Nodes

New Cable
Node *| Topology = | Bundles
Create and Edit Nodes Create and Edit Cable Bundles

: Ny

£
W
e
S

@ New Node ¥ Cable Bundle from Curve 2
1 Edit Nodes... Cable Bundle from Selected Nodes
: Fabla Dol £
it p $7om Start and End Nodes
Available nodes
les...
|@'SJ'~.|]|X Uniis:[mm]‘
Name X ¥ z
i 7000 150.0 100.0 |r = & Cable Bundles
@ N4 700.0 150.0 100.0 I
@ ns 700.0 -150.0 100.0 S . I » O & Power_bundle
@ ne 700.0 -150.0 100.0 i) e I 1 v ] & TwistedPair_bundle
o N7 500.0 0.0 100.0 [ S ok S —— - —
W N1 500.0 0.0 100.0 S
| |
X Filter: 6 displayed objects
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Edit Cable Bundle <B> X

@°

Cable
Bundles =

@ [] Real Thickness
< [ Node Labels
View
Options

- Available Cable Types

Curves

Project Library

4 Cable Types
+ @ single wires

D Segment Labels

el e ok d

Options

> Twisted cables
w '29 Cable groups
[ @2 Component_B
] 92 TwistedPair_group
] 92 Component_a
e e Comanpanty A_withFilers

T EF--c-H

Create and Edit Cable Bundles

a' Cable Bundle from Curve
Cable Bundle from Selected Nodes
Cable Bundle from Start and End Modes

| Filter:

Edit Cable Bundles...

-Cable Bundle
¥e v

r ] =

Options || @ Add |' # Remove (@ Random bunding More »>

1
@ [] Real Thickness
[[] Node Labels

View

Options [] Segment Labels

Mame Cable Type
o061 | FinalCable

X/ Filter:

| | |
Ii‘ Preview Close Apply

Help

-t

ot
= |

[~
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@Jr

Single-end nebo diferencni port

SO SN

Mew

Cable Cable I Cable Dunctions
N 2 Mode * Topology » Bundles d Ports = 1 -
L LN B | l
~ X
! L__N 8§ N N § | -I
~Terminals 4+ | rCable ports at selected nodes Cable port type: 1
@
@ Hide terminals connected to 3D / / / / Mame Type Value : %, S-Parameter - :
» O &t + % portt (N1.CG_1|  S-Parameter 50,0 [Ohm] | B ToREFERENCE
O&m £ N1_CG_1.5i + L I
(] f M2_CG_1_Component ithFillers_Screen (B) === | |50.U | |
() 4P N2_CG_1_SingleWire (B) 4 N1_REF = I
() 4 N2_CG_1_SingleWire_1 (B) ~ % port2 (N1_CG_1]  S-Parameter 50.0 [Ohm] 1 New :
) ' [
() 4 N2_CG_1_SingleWire_2 () £ N1_CG_1_Si = :
() 4F N2_CG_1_SingleWire_3 () & n1_reF - Edit...
() 4F N2_CG_1_SingleWire_4 () ol
% Filter: X Filter: Delets
| | | | | [ Close ]




NASTAVENI SIMULACE

PROPOJENI STINENI s GND

Jak pripojit stinéni na GND:
- Zkrat
- Odpor

Cable Junctions Manager

- Terminals +

B Hide terminals connected to 3D

ek V!
N J" M1_CG_1_Component_a_withFillers_Screen
(] 4 N1_CG_1 Component B_Screen (B)
[ 4F N1_CG_1 FinalCable_Sereen (B)
B #’ N1_CG_1_TwistedPair_group_Screen (B)
v [0 & nz
Il #’ M2_CG_1_Component_aA_withFillers_Screen
(] 4 N2_CG_1 Component_B_Screen (B)
[ 4F N2_CG_1_FinalCable_Screen (B)
M1 & N? 06 1 TwistedPair aroun Sereen (RY

: |
| X Filter: 1

1 |screen 1 |

r Junctions at selected nodes

MName

Tl‘-:‘lP_

Type
Resistor

Value

1.0 [Chm]

4 N1_REF

£ N1_CG_1

~ [ R_1

Resistor

1.0 [Chm]

4% N1_REF

£ N1_CG_1

- mR_2

Resistor

1.0 [Chm]

4 N2_REF

X Filter:

Junction type:

. Short

8 To REFERENCE :

Value:

New

Add

Remove

Edit...

Delete

Close

VI
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1 1

& 'ﬁ? 1 1

| 1

Cable Cable Dunctionsl
Bundles = Ports = L_'__l

e we we e Junction type:

|.Short v|

= Short




Crosstalk Between Two Wire Bundles
by: Dassault Systemes Aug 13, 2024
Cable, Crosstalk, Bundles

Moznosti simulace:
- Pouze 2D (TL)
- 2D (TL)+3D

- 3D

NASTAVEN|I SIMULACE
SOLVERY

- Kombinace 3D + schematic modulu

Task Parameter List (AC1)
AC | Exctations | CableField Coupling | Combine Results | Results |
? MName Expression
|Coupling Type MNone
Uni-directional Radiation
Uni-directional Irradiation
[+ 1]

Radiation from a Twisted Pair

by: Dassault Systemes Aug 13, 2024
Cable, Cable-to-Field

Irradiation into a Twisted Pair

by: Dassault Systemes Aug 13, 2024
Cable, Cable-to-Field

Agplus®
IDIADA
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=4

Create 3D
Cable

Coax Cable Coax Cable Co-Simulation

s Aug 13,204 by: Dassault Systemes  Aug 13, 2024
ansient Cable, Cable-to-Field, Bi-directional, C...

Shielded Twisted Pair

Workflow Cabling
by: Dassault Systemes May 14 by: Dassault Systemes  Aug 13, 2024
EMC, Cable Cable, 5-Parameter
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2D (TL) SOLVER
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Princip:

1.

2.

Rozdéleni kabelu na fezy
Vypocet R,L,C,G pomoci 2D static
solveru

Kazda sekce nahrazena za
ekvivalentni obvod

Spojeni vSech sekci (obvodid) do
jednoho, ktery reprezentuje cely

kabel

[T ey ——

|
|
|
|
2D (TL) Modeling Settings : X
1 2D (TL) Impedance Logfile
Selected signals: 2 | Model ing  Calculator m
1
i Meshi i | i
Selection ng  Modeling I Modeling Apply
- Extraction settings
Search distance for coupling of different cable bundles: [mm] Help
Minimum sample length: [mm]
Twist accuracy: Mormal e
Truncation accuracy: Mormal e
~Random bundling
Evalving bundling
Type: Mone ~ | Changing: Mormal
Constant length: |1EII3I.EI | [mm ]
~Mesh preview
@ StartMeshing = Meshtype: Standard  ~ Mg show Mesh




P -

- Postup:

NASTAVEN|I SIMULACE

. Porty (VBA Makro)

- Definovani Tasku a vazby na 3D

Task Parameter List {AC1)
AC | Exdtations | Cable Field Coupling | Combine Results | Results |

? Mame
Circuit simulator
Local units

~ Simulation settings

ExpressionValue

C5T

SCHEMATIC

@ New Task...
Manage Tasks...

Add Block t;all anchor points of a platform
Add Ports to all pins of a block
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Cable Studio lze vyuzit k modelovani i simulaci kabelaze.
Lze propojit s ostatnimi 3D solvery a schematic modulem.
Jednoduché pouziti i pro slozite kabelove svazky.

Implementovano na 3DX.
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