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What is it about ? @CADSTAR

How many °C result from Watts and/or how many °C result from Amps?
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A D
Two partners: eCADSTAR design and thermal analysis by TRM3 eCADSTAR

The thermal software we link to eCADSTARscalled 3 TRM3 3

eCADSTAR TRM3
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AD"
What does the temperature depend on? @CADSTAR

Watts and Amps

Layer stack

Layout

Drill pattern

Position and size of the components
Watts and Amps

Material values (thermal conductivity etc.)
Ambient conditions

—  Files are extracted by CSKskripting

—

o T To To T Io I» I

In eCADSTAR, you or colleagues could define component attributes like Watt, Amp, R'!

Notes:

Rarely is any result proportional to an input variable.

The TRM3 software is easy -to-use for an EE who is not an expert in thermodynamics.
TRM3 can also cope with raw data.

Subsequent thermal optimization can be managed in TRMS3.
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AD"
Mandatory and optional preparations in eCADSTAR eCADSTAR

Must have:

Layer stack with buildup technology and rules

Board Outline

TRM Attribute

Component

Connection

Settings for manufacturing data for use with the script or for manual creation

To o Po Do To Ix

Optional:
A Drill pattern (TRMcan cope without drill files)
A Component attributes (TRMallows to add Watts or R,)
A Netlist attributes (TRM allows to add Amps or Volts)
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AD"
From eCADSTAR design to thermal analysis eCADSTAR

@CADSTAR

| IPC-D-
356A
Board
Details
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Embedded ribbon menu for TRM3 @CADSTAR

A Automated Export from eCADSTAR for TRM3
A Using macros and a program (eCADSTAR_TRM.exe)

p & tg\" X

TRM3 Export Settings TRM3

port Data| TRM3 Interaktiv

TRM3 Thermal Risk Management Tools

A Automated Import in TRM3 I—
A Available PCBdata TEor m
A Completing the thermal model <CADSTAR + CR-8000

7 Zuken proprietary information, forwarding beyond the intended recipient(s) is not permitted. ADAM Research Z www. adam -research.de CSK- CAD Systeme Kluwetasch GmbH z www.cskl.de © Zuken z www.ecadstar.com



Thermal attributes

@CADSTAR




@CADSTAR

This is additional data (attributes) that a user could optionally provide but does not necessarily need to do so.

Definition and purpose of and optional TRM attributes:
Thermal:
[W] = Component power dissipation in Watt
TRM-KW-AIR  [K/W] = Special thermal resistance top face to air (K/W). e.g. heat sink
TRM-KW-BRD  [K/W] = Special thermal resistance between footprint and layer (K/W). e.g. underfill or adhesive
TRM-RJB [K/W] = Internal thermal resistance Junction -Board (K/W)
TRM-RJT [K/W] = Internal thermal resistance Junction -Top (K/W)
Electrical :
[A] = Current on this pin/pad
TRM-Volt [V] = Voltage on this pin/pad

All attributes or missing attributes can also be added after export within TRMS3.
For a Quick Start no thermal attributes are required .

eCADSTAR Library Editor: Part Attributes
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A D"
eCADSTAR Library Editor - Attribute Manager eCADSTAR

@ Using the attribute manager, the required TRM3 & With edit part you can enter
: . : J
Attribute attributes are added to the eCADSTAR library. default values
Manager Part
I.AttuhteMme o - ? > User Part Attributes
. Lib Schemati PCB Name
1ora chematic .
| Label Displz?;/ Read Only Display Read Only Display Type List
» Part Number Text Part Number 100150
2 TRM-POWER[W] O O Text \ -
3 TRM-Amp(A] 0 = ot ﬁRM POWER[W] 15 \
4 TRM-Volt[V] O O Text TRM-Ampl[A]
5 TRM-KW-AIR[K/W] O O Text A TRM-Volt[V]
6 TRM-KW-BRD[K/W] O 0 Text TRM-KW-AIR[K/W]
7 TRM-RIB[K/W] O O Text v
8 TRM-RIT[K/W] 0 0 Toxt ) TRM-KW-BRD[K/W]
g link Local PDF Hyperlink TRM-RJB[K/W]
10 Manufacturer Text QRM'RJT[K/‘N] )
11 Manufacturer Part Number Text
12 Vendor Name Text
13 Vendor Reference Text T h e d e f a u I t VvV a I L
Add Attribute  Delete Attribute be overwritten in SCM
oK Cancel ApPly and PCB if necessary.

The entries can be set to 3JRead Onlyj separately in SCM
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@CADSTAR

As an example, we define the Incoming amperage  (sink) and the
(source) for RefDes=I1C602

f Component(1)

TRM-Amp[A] = 8:-2.5 A at Pin/Pad 8 (8 = Pin 8 and -2.5 =-2,5 Ampere) 8:-2.5;7:1.8 Property Value
1: 5.0;6:2_5 Reference Designa... 1C601
N ote: 1C601 Gate Number
A If several pin ampere values are listed, then separate by a e
. ’ TPS54527DDAR Angle Lt
Sem|COIOn . Mirror OFF
A Either a"," (comma) or a "." (dot) is useable as a decimal separator . _./ | s -
. . . . [ Part Name TPS54527DDAR
A Numeric or alphanumeric pin names are possible e VIN | S || 1S54527DDAR
A Total -current in a net = 0 A (exceptions possible). 1 (7) | Symbol Alternate
EN VBST p I Number of Pins 9
‘ Component Type  Parts
. . . . 3 6 s o] L
The attributes required for further calculations are VREGS Sw | —————
TRM-Amp[A] = 8:-2.5; (numeric ) 4 7 TRM-POWER[W] 2
TRM-Amp[A] = P8:-2.5;P7:1.8 (alphanumeric ) SS 4 2 VFB |——r—— IS RMAmBAINYN &-25:7:1.8
= TRM-Volt[V] 1:5.0;6:2.5
(U] E ‘ TRM-KW-AIR[K/...
or ‘ TRM-KW-BRDK...
5 9 TRM-RJB[K/W]
TRM-Volt[V] = 8:5.0;6:2.5 (numeric ) Rt
TRM-Volt[V] = P8:5.0;P6:2.5 (alphanumeric )

The displayed
values are
for illustrative
purposes only and
are not already

Attention:  Amps and Volts on the same pin/pad is not possible. present in the

following project.
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A D"
Values for TRM attributes in eCADSTAR @CADSTAR

A Default values can be predefined or stored in the library at parts level.
A In the SCM and PCB, the attributes of the components can be modified individually in a Properties window.
A The values used can also be displayed directly in the drawing area if required.

. Component(1)

Property Value
8:2.5 3 7:1.8 Reference Designator 1C601
Gate Number
1:5.0;6:2.5 # Coordinates (444,000, 113.000)
Ieo01 fﬁ'l‘:: — Sheet_ Attribute_Text_06
TPS54527DDAR | Sheet Attribute Text 07
Scale 1.000
Part Name TPS54527DDAR TRM-Ampl[A] 82.57:1.8
8 Vi Symbol Name TI_TPS54527DDAR TRM-KW-AIR[K/W]
Symbol Alternate
1 @ Number of Pins 9 Lion S bbbl
EN VBST || - Component Type Parts TRM-POWER[W] .
3 VREG5 SW 6 (= User Attributes RN
4 2 Part Number 100149 TRM-RIT[K/W]
Seh Q VFB TRM-POWER[W] 2 TRM-Volt[V] 1:5.0;6:2.5
& 2 TRM-AmpiA] e link Local PDF D:\CSK_Datz
TRM-Volt[V] 1:5.0,6:2.5
TRM-KW-AIR[K/W]
§ - ? e TRM-KW-BRD[K/W]
TRM-RIB[K/W]
TRM-RIT[K/W]
nkLocal POF - DACOK_Data\eCAD..

SCM < -- > PCB
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@CADSTAR

All TRM attributes can be clearly displayed and provided in the eCADSTAR Constraint Browser.

Supported by forward and backward annotation, the circuit diagram and the PCB can always be kept

synchronized. Changes and variations are made from the SCM and Forward annotation or direct PCB and
Backward annotation to update SCM.

L) [

Backward Forward
Annotation

Annotation ~
Design Changes

Design Changes

Schematic Editor - Constraint Browser PCB Editor - Constraint Browser
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CSK script for maximum user

-friendly automation

eCADSTAR_TRM.exe is collecting all necessary information for TRM3.

Bl Rule Editor (eCADSTAR_TRM3.pdes]

8oxrd @hTracks B Vies 55 Differential Pairs

Design information

Design rule: 8 Layer 1-6-1
Technology: 8 Layer

Board Specification:

Comment:

Gircuit: eCADSTAR TRM3 sct

Layer configuration

en proprietary inform

F conductor Clearance %, Placement

Build-up board configuration (Number of build-up layers adjacent to the core, Above - Core - Below): 1

Layer Layer thickness Material Resistivity (Q'm)

» EZResist-A 0.02500 Resist Screen Print

2 &¥Conductor-1 0.03500 Cu 1.72¢-08
3 EZDielectric layer-1-2 0.10000 FR4

4 EBConductor-2 003500 Cu 1.72e-08
5 EZDielectric layer-2-3 020000 FR4

6 EBConductor-3 003500 Cu 1.72¢-08
7 EZDielectric layer-3-4 020000 FR4

8 EConductor-4 003500 Cu 1.72¢-08
9 EZDielectric layer-4-5 030000 FR4 Core

1088 Conductor-5 0.03500 Cu 1.72¢-08
1148Dielectric layer-5-6 020000 FR4

1288Conductor-6 003500 Cu 1.72-08
13@8Dielectric layer-6-7 020000 FR4

148BConductor-7 003500 Cu 1.72-08
15 4@ Dielectric layer-7-8 0.10000 FR4

1688 Conductor-8 0.03500 Cu 1.72e-08
1753Resist-8 0.02500 Resist Screen Print

Layer Report...

Check design rules  Compare design rules... Import (Partial).. Import (Ful)..

.ASCM_PCB_TRM®roject\PCBIeCADSTAR_TRMBIRM\ZukenData \BoardDetails.txt

Note: Only the eCADSTAR_TRM.exe program can create the required files.

rwarding beyo

Dielectric constant

I Non Conductor [ Grids
Physical specification
Board size:
Board thickness:

8 Use core layer

-6 -1

370000 002900
+Csignal
437000 002200
*Csignal
437000 002200
“§Ground
437000 002200
+signal
437000 002200
Csignal
437000 002200
HSPower
437000 002200
+Csignal
437000 002200
+Csignal
3.70000 0.02900

Loss tangent Layer Type

X: 55000000
1.63000

. Y: 65000000

Unit: mm

£oC@©

Layer attribute

Powerplane net name

oK

Cancel

Embedding

Above

Apply

8 o Wedow
Bind Via Bued Via
8 Ao

cantcon cotos [J] coopucoc [l ot coo

ADAM Research Z www. adam
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@CADSTAR

Creating the Gerber data Processing the Gerber data

Import parameters... Export parameters...
Basic Settings Film Settings unit: mm >
Qutput Film
Qutput folder: ${dbDirPath)\TRM\ZukenData\Gerber Qutput Film name ===
EO. br ’ Board_Outline eCADSTAR TRM3 = o o o ® )
g Prepare Layers Drill Drilis. Mount Loads
2 Top_Assembly eCADSTAR TRM3 =
Manufacturing rule 3 @  Top.Paste eCADSTAR TRM3 _ Lyl Nome Type | Fie “All= QP DIl
x]1  Conductor-1 9er Top_Electrical eCADSTAR TRM3.gbr Cu§ | o
NCF file: Training_2025\SCM_PCB_TRM3\Definitions\Manufacturing_Devices\Driver_Definition\gerberc.ncf 4 [-] Top_Silkscreen eCADSTAR_TRM3 - 5 - ~ - 2
Dielectric layer-1-2 Cu§ ¢
Assign D code : @ Auto () Semi-auto EditNCF.. | |5 Top Resit eCADSTAR TR3 = S e T [eyrr———— o | ¥ )
6 Top_Electrical eCADSTAR_TRM3 %4 Dielecticlayer-2-3 - ol o
7 Layer-2 eCADSTAR_TRM3 = — i
Pre-check x]5  Conductor-3 Qe Layer-3 eCADSTAR_TRM3.gbr Cu§ Dielectric layer-3-4 7
8 a Ly A TR A X6  Dielectric layer-3-4 - cu§ | M Conductor-4 S
Board outline output 9 Layer-4 eCADSTAR TRM3 A ¥]7  Conductor-4 Ger  Layer-4 eCADSTAR TRM3.gbr cud | L (Diciectriclayer-4-5
- = ¥ Conductor-5
B Output only outline as stream Line width: 0.10000 10 a Layer-5 eCADSTAR_TRM3 x| 8 Dielectric layer-4-5 - cuf]| 5 Soncudnes
Coordinates settings n a Layer-6 ¢CADSTAR_TRM3 v X]9  Conductor-5 GEr Layer-5 eCADSTAR TRM3.gbr s | @
") Specify output area 12 Layer-7 eCADSTAR_TRM3 A 4 x] 10 Dielectric layer-5-6 - csd | O
. 13 @  Bottom_Electrical eCADSTAR TRM3 X] 11 Conductor-6 GEr Layer-6 eCADSTAR TRM3.gbr s | ™ >
' 14 -] Bottom_Resist eCADSTAR_TRM3 %] 12 Dielectric layer-6-7 - cu§ | Y
nd p ( i S - < - 3
“ 15 Bottom _Silkscreen eCADSTAR TRM3 x] 13 Conductor-7 ger  Layer-7 eCADSTAR_TRM3.gbr Cu§ | — g
Reference point: X 0.00000 Y 0.00000 16 @  Bottom Paste eCADSTAR TRM3 X 14 Dietectric layer-7-¢ [l of | |
Rotate: 0-degree (No rotation) v | |17 [ ] Bottom_Assembly eCADSTAR_TRM3 x] 15 Conductor-8 9er | Bottom_Electrical eCADSTAR TRM3.c [v.zw} 335 Cu$
Scale: 1.00000 18 ) Manufacturing_Drawing eCADSTAR_TRM3 : ] :]
ing_Di i - 1
Offset: © Specify offset value O Specify placement point 19 Manufacturing_Dimension eCADSTAR_TRM3-Copy
X 0.00000 Y 0.00000
Options Execute Exit

.ASCM_PCB_TRM®efinitions \Manufacturing_Devices \Driver_Setting \TRM3\Gerber X\Gerber X 8 Layer.photo

Output of the Gerberx data : Top_Electrical eCADSTAR_TRM3.fph
Output of the report : Top_Electrical eCADSTAR_TRM3.fpl
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What will be done with your data?

@CADSTAR

Creating the NC drill data Processing the NC drill data

[ Output (Drill Data) ? x . N

Import parameters.. Export parameters.

Do Setbogs (o E P NCF file:  \CSK_Data\eCADSTAR\Training_2025\SCM_PCB_TRM3\Definitions\\

unit: mm

Outpu Dl pro
ot L Comment: Excellon2 Format
Output folder: ${dbDirPath\TRM\ZukenDiata\NCDrill Output Drill process name
Bmsior ik »[ @  |NC-Drill1-8.DK «CADSTAR TRM3 2
2 B NCDill 27 DK eCADSTAR TRM3 Drill data Project| Build Board | Testit | Results | Extra | Batch | 3D |
Manufacturing rule 3 B NCDiill1-2 DK eCADSTAR TRM3 -
e ing 202 s e\ i e . Character code: ASCII Units: mm irs) e o (] §
file: ining A i ncf | X
NCF file: sining_2025\SCM_PCB_T a0 Oriver e 4 B NCDril7-8 DK «CADSTAR TRM3 = ol Dills Mount Loads
Assign tool code: @ Auto O Meanval Edit NCF 5 @  NC-DrllL1-8_NDK eCADSTAR TRM3
6 NC-Drill_1-2 NDK eCADSTAR_TRM3 Output Order Others Drillfile View Tech z-Begin z-End Plated Ring (mu) Ring material Filled Fill material Convert [_I Name
7 NC-Drill 2-7 NDK eCADSTAR TRM3 INC-Drill_1-8 DK eCADSTAR_TRM3.fdr View| TH 1 9w v 25 CuSTRM L cusTRM Convert L1 Conductor-1
[} NC-Dril_7-8 NDK eCADSTAR_TRM3 Coordinate format NC-Drill_2-7_DK eCADSTAR_TRM3.fdr View] BV 3 13oM 2 CusTRM O CuSTRM  [Comvert L] Dielectric layer-1-2
3 NC-Drill1-8_51_DK eCADSTAR_TRM3 _ = & = - = Conductor-2
s : . NC-Drifl_1-2 ADSTAR_TRM3 fdr 2 Vo1 3 M s cusTRM [0 cusTRM =
10 NC-Dril1-2 5L DK eCADSTAR TRM3 | & Digits before decimal: 4 @ Decimal & 2.DK <CADSTAR_TRM3.fc iw| - v — [~ ot Dielectric Layer-2-3
LI = - Drill_7- T . iew| BV 13 % M 2 CusTRM [ cusTRM 3
) " NCDHLT 850 DKRCADSTAR TINS | o : NC-Dril_7-8_DK eCADSTAR_TRMS3.fdr View| : uf 0 o Convert O Conductor-3
Coordinates settings 12 B NCDML1-8.SLNDKcCADSTAR TRMZ Digits after decimal: 3 NC-Drill_1-8_NDK eCADSTAR TRM3fdr  [View] TH 1 9 O 25 custiM O cusTRM  [convert| Dielectric layer-3-4
Specify output area N - Dxill1- T v A z exc NC-Drill 1- ADSTAR_TRM3fcr [View] TH 1 9 [ 25 CuSTRM [0 cusTRM Conductor-4
3 NC-Dril1-2 SL_NDK eCADSTAR TRM3 Rounding units: 0.001 [xl NC-Drill_1-8_SL_NDK eCADSTAR_TRM3.fdr | [View| u 0 o [conven] | | & Conductord
1 NC-Drill_7-8_51_NDK eCADSTAR TRM3 | W D D:l C] O (o] [0  Dielectric layer-4-5
onductor-5
Suppress zeros: Do not suppress zeros enductors
Reference point: X 0.00000 Y 000000 Dielectric layer-5-6
ith 3 [ Conductor-6
Rotate: 0-degree (No rotation) Positive value: Do not output plus nductor- .
Dielectric layer-6-7
Scale: 1.00000 0 value: Output only one 0 Conductor-7
Ofiset: © Specify offset value () Specify placement point [0 Dielectric layer-7-8
X 0.00000 Y 000000 Conductor-8
Toolpath Sorting Coordinate output method @ Drills
d O Mount
Sortmode: [Neot Inc. / Abs.: Absolute
Omit X or Y coordinate that is the same as the previous one
Options Execute Eit

Return to the origin when exchanging tools

.A\SCM_PCB_TRM®efinitions \Manufacturing_Devices \Driver_Setting \TRM3\NC_Dril\8 Layer NC_Drill.drill

Output of the NC drill data ;
Output of the report ;

NC-Drill_1-2_DK eCADSTAR_TRM3.fdr
fdrNC-Drill_1-2_ DK eCADSTAR_TRM3.fdl

Zuken proprietary i ADAM Research

steme Kluwetas

© Zuken z www.ecadst



@CADSTAR

Creating the IDF data Processing the IDF data
_— S~ (components and placement )

| B8 import (DF) ? X

File: D:\CSKﬁDala\eCADSTAR\Tra'\nfngj!DZS\SCM}CBJRM3\Pr0ject\PCB\eCADSTARﬁTRM?»\eCADSTARﬁTRM3‘emn|

L Edit paramet ters... Execute Cancel J

Variant Master
I8 Use brackets () when outputting footprints with alternates

Attribute to be output as shape name: Part

Attribute to be output as part number: Footprint

Conversion figure

(] Expand figure in component to output layer

.ASCM_PCB_TRM®efinitions \Manufacturing_Devices \Driver_Setting \TRM3\IDRIDF_Export.xml

.ASCM_PCB_TRM®roject\PCBleCADSTAR_TRMB8IRM\ZukenData\IDReCADSTAR_TRM3.emn
.ASCM_PCB_TRM®roject\PCBleCADSTAR_TRMB8IRM\ZukenData\IDReCADSTAR_TRM3.emp
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What will be done with your data? @CADSTAR

Creating the IPC-D-356A data Processing the IPC_D -356A data (net list)

Project | Build Board | Test it | Results | Extra | Batch | 3D B B @
b > ] Iy o B
.deJLIt (IPC-D-356A) f X Prepare ayers pril Drills Mount Loads
Clear Draw | Filter | Background | Zoom/Pan
Import parameters___ Export parameters___ Index Name PosX (mm) PosY (mm) DimX(mm) DimY(mm) Height(mm) Begin End Material ] T i @
[+1x] 1877 VIT_EN~RS-2 372 38035 0513 - s (Rl N Help
Output:  V\ZukenData\IPC356\IPC_D_356A.356 Componerts e o s Tea e
oy o sscesesse
wo'a o ‘s'a’s’a s'a’a's’a's's
g Y 1 2 ) M co4s
Sort Mode: Net v _ o (o e cos0
! £ CTE €as0 aeee ese . .e
Angle: D > b [z [ [99 [cusTM | cos3 Sraat SRitS Sl
ngle: egrees : _E-El cosd TRl T e W T
L
coss
it: v cos6 R . Co .
Unit: mm P
) _ -—--_ cora . : E
Net Prefix. NET I 0 O 2 e
Ref Prefix: REF m EXll D101 . aess ‘sasssseseee
| CHEN o2 —
Tolerance: 0.02000 VIT SW~C3-2 43 35665 9 9 " ssss ssess ses
VTT_SW~IC6-12 835 31425 ) ® SOOI OO,
(] vias VIT_SW~IC6-13 3785 31425 9 99 . '
VIT_SW-~IC6-14 31425 9% 9 erines .- .
() Test Paints VTT_SW~IC6-15 31425 ) =iz s
VIT_SW~IC6-16 31425 9 9 Neme
- x . . TEEE .
O Routing Pattern B el 31425 ERNEmCSTE— | B\ FEssuEmsEsmuoEgocEnnuc
VTT_SW-IC6-2 ! 355 ) ¥
Dim x
. VTT_SW~IC6-22 34 29 9
Execute Exit VTT_SW-~IC6-P3 ; 3299 L) Dim y
y VTT_SW-L1-2 ) Reight
VITSW-~R2-2 % o9 Angle .
) Form
EIES 2-Begin
EME 2End

\alia

\SCM_PCB_TRM®efinitions \Manufacturing_Devices \Driver _Setting\TRM3\IPC_D 356AIPC_D_356A.ipcd"
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@CADSTAR

Components.txt contains information about power loss and thermal resistances for TRM.

After exporting , the file location is as follows :

.\SCM_PCB_TRM®roject\PCB.eCADSTAR_TRMB8RM\ZukenData \BOM\
or %temp %\ TRM\ZukenData \BOM\Components.txt

Example:
# Zuken2TRM
# Version 1.0
# Exported by CSK /eCADSTAR_TRM025.0
RefDes TRM-POWER TRMKW-BRD TRMKW-AIR TRMRJB TRMRJT

Note: Only the program eCADSTAR_TRM.exe can create the above -mentioned file.
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What will be done with your data?

@CADSTAR

Nets.txt contains the information about the current and voltage assignments at component level.

The file location is: .\SCM_PCB_TRM®@roject\PCBeCADSTAR_TRMBIRM\ZukenData\BOM\Nefts.ixt
If a net (signal) is defined merely with Amperesgiventhen the Amps must sum-up to zero.

Net RefDes Pad Amp Volt
"ACT_N" "|C4" "L3" "
"5V0" "IC1" "1 "5.0"
"VDD" "IC3" "Out" "3
"PS6_SW _REG" "IC601 6" "2.5"
"PS6_SS REG" "IC601" "4
"PS6_EN_REG" "IC601"  "1" "5.0"
"PS6_VFB_REG" "IC601 "
"VIN 12V" "IC601 8" "2.5"
"PS6_VREG5 REG" "IC601" "3

"VIN 12V" "E1" "5" ".2.5" 3 3
-

Note: Only the program eCADSTAR_TRM.exe can create the above -mentioned file.

20 Zuken proprietary information, forwarding beyond the intended recipient(s) is not permitted.
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@CADSTAR

.A\SCM_PCB_TRM®roject\PCB.eCADSTAR_TRMBIRM\ZukenData \BoardDetails.txt

# Zuken2TRM

# Version 1.0

# Exported by CSK / 2025.0

# Time 16.05.2025 19:04:43

# Layerstack UNIT ( mm=0 / inch=1 / micron=2 / mil=3 )
"Layerstack Unit" Coming Soon

# Build-up Board Configuration

"Number of Conductor Layer " 8

Layer FileName Type Thickness

"BOARD" "Board Outline eCADSTAR TRM3.gbr" "ger" "

"Symbol-A-1" "Top_Assembly eCADSTAR TRM3.gbr" "ger" "

"MetalMask-A" "Top_Paste eCADSTAR_TRM3.gbr" "ger" "

"Symbol-A" "Top Silkscreen eCADSTAR TRM3.gbr" "ger" "

"Resist-A" "Top Resist eCADSTAR TRM3.gbr" "ger" "0.02500"

"Conductor-1" "Top Electrical eCADSTAR TRM3.gbr" "ger" "0.03500"

"Dielectric layer-1-2" ne "pre" "0.10000"

"Conductor-2" "Layer-2 eCADSTAR TRM3.gbr" "ger" "0.03500"

"Dielectric layer-2-3" " "pre" "0.20000"

"Conductor-3" "Layer-3 eCADSTAR TRM3.gbr" "ger" "0.03500"

"Dielectric layer-3-4" ne "pre" "0.20000"

"Conductor-4" "Layer-4 eCADSTAR TRM3.gbr" "ger" "0.03500" |I 'I t)l (:; k) f'l (j' I (j
"Dielectric layer-4-5" " "pre" "0.30000" A a.Va.| a e er er I eS are ISp a.ye y
"Conductor—-5" "Layer-5 eCADSTAR TRM3.gbr" "ger" "0.03500" . . .

e 020000t L Ncluding the copper thickness, the board
"Conductor-6" "Layer-6 eCADSTAR TRM3.gbr" "ger" "0.03500" !

"Dielectric layer-6-7" nn "pre" "0.20000" cj r] t) cj 1

"Conductor-7" "Layer-T7 eCADSTAR TRM3.gbr" "ger" "0.03500" name an t e Oar Slze-
"Dielectric layer-7-8" ne "pre” "0.10000"

"Conductor-8" "Bottom Electrical eCADSTAR TRM3.gbr" "ger" "0.03500"

"Resist-B" "Bottom Resist eCADSTAR TRM3.gbr" ' "ger" "0.02500"

"Symbol-B" "Bottom Silkscreen eCADSTAR TRM3.gbr" "ger" "

"MetalMask-B" "Bottom Paste eCADSTAR TRM3.gbr" "ger" "

"Symbol-B-1" "Bottom Assembly eCADSTAR TRM3.gbr" "ger" "

Boardname
"D:\CSK Data\eCADSTAR\Training 2025\SCM PCB TRM3\Project\PCB\eCADSTAR TRM3\eCADSTAR TRM3.pdes"

Board.xSize Board.ySize

148.00000 103.00000

xBottom-Left-Corner yBottom-Left-Corner
0.00000 0.00000

Note: Only the eCADSTAR_TRM.exe program can create the required files.
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eCADSTAR Panel Suite [Thermal Analysis]

B Ho o X Q ¥ ‘QT'”L TR B = eCADSTAR PCB Editor - {Workspace ¢

File Home Shape Board Block Component Padstack Net / Route Draw Report Design MCAD Analysis Thermal Analysis

R f
|

TRM3 Export Settings TRM3 Export Data TRM3 Interaktiv
& eCADSTAR-TRM3 Interface

Main Window | Settings |

TRM3 Thermal Risk Management Tools
File Paths

{ Start Page eCADSTAR _TRM3.pdes x| Initial Directory: |D:\CSK_D!tu\:CADSYAR\Tummg_ZOZS\SCM_PCB_TRMZ\ij:cI\PCB\cCADSTAR_TRMi\ Choose Path
Yy Definition Directory: [P:\CSK_Data\eCADSTARTraining_2025\SCM_PCB_TRM3\Definitions Choose Path
Design File: [P-\CSK_Data\eCADSTARTraining_2025\SCM_PCB_TRM3\Project\PCB\eCADSTAR_TRM3\eCADSTAR_TRM3.pdes Choose Path
Gerber Setting File: [PACSK_Data\eCADSTAR\Training_2025\SCM_PCB_TRM3\Definitions\Manufacturing_Devices\Driver_Setting\TRM3\Gerber_X\Gerber_X_8_Layer eCADSTAR Ftched.photo Choose Path
NC Drill Setting File: [P\CSK_Data\eCADSTAR\Training_2025\SCM_PCB_TRM3\Definitions\Manufacturing_Devices\Driver_Setting\TRM3\NC_Drill\8_Layer_NC_Drildrill Choose Path
IPC 2581 Setting File: [P\C5K_Data\eCADSTAR Training_2025\SCM_PCB_TRM3\Definitions\Manufacturing_Devices\Driver_Setting\TRM3\IPC_2581\IPC2581_TRM_Export_eCADSTAR_TRM3.i2px Choose Path
IPC-D 356A Setting File: [P:\CSK_Data\eCADSTAR\Training_2025\SCM_PCB_TRM3\Definitions\Manufacturing_Devices\Driver_Setting\TRM3\IPC_D_356A\IPC_D_356A_eCADSTAR_TRM3.ipcd Choose Path
IDF Macro File: [D/C5K_DataseCADSTAR Training_2025/SCM_PCB_TRM3/Definitions/Macros/PCB/TRM3/IDF txt Choose Path
IPC 2581 Output Folder: [P:\CSK_Data\eCADSTAR\Training_2025\SCM_PCB_TRM3\Project\PCB\eCADSTAR_TRM3\TRM\ZukenData\IPC_2581
[ Write Error Message Log ¥ Use Default TRM Output Folder/Directory Update To Current Design Import Settings | _Save Settings As |
—_
Il Scripting in progress
Please wait while some scripting actions take
place.
i 1 . TR M3 Export Data This dialog will close automatically when the
Brings data from eCADSTAR to .
The dialog may be closed by pressing the close
%te m p% \ T R M\ Z U ke n Data button, but any operations performed may
conflict with the scripting actions.
Close
- Only two steps are necessary in eCADSTAR to start a simulation, after
e T T T R T =B - . . . . .
. X A O which the import of the TRM Wizard can be used directly (see next slides).
N moetwons G e swew s |Lowoms [son
ent Pt 0 Hame A®EQ+ D] ﬁ
9.
2. TRM3 Interactive -
Start the TRM3 program directly from eCADSTAR
(]
n; ¥
¥, x
Wireteane Shaded @ Rendered Tranipacent st Hicen Lt
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What do we mean by qt h e r smaulation 3 ? eCADSTAR

Temperature is not just single number , but a 3D array. For every comp and every layer
Joule heat created by current is also a 3D field and will be calculated by TRM

Sources of heat are Watt on selected components and/or DC Ampere in selected signals
Components do not conduct electricity *

o o Io Io I»

Ampere come with pins and values. In a signal Amperes must sum-up to zero™

*) electric conducting components =advanced option
**) some more variants of electricx definitins are shown
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Some physics : The circuit board is a heat exchanger @CADST' R

ADAM

Research

This sketch is kind of true, but not quite!
A Massive heat transport also in FR4
A Heat flow from hot areas to cool areas only, finally to ambient
A Everything interacts with each other.

Heat Source (I

<4— Dielectric

TTTTTTTTT HEAT FLOW

Thermal/ Electrical Vias

Bild 3: Warmeabgabe eines ICs uber Thermal Vias (z.B E-PAD) und Kupferiagen (Bild: Integrated Device Technology)

http://www.elektronikpraxis.vogel.de/leiterplatten/articles/432598/

EP Heft 5.2.14
http://electronicdesign.com/embedded/engineer __ -s-guide -high -quality -pcb-design
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A ™
How accurate is TRM? @CADSTAR
ADAM i

Research

A GOOD input provides GOOD output
A Priol: Watts must be realistic (resp. Amps, RMS?)
Prio2: Layer structure (final copper thickness, |

+» heat transfer coeff.)

A
A Prio3: Environmental conditions (T,
A

Prio4: Components (footprints, thermal representation)

~99.6 ag
96
93 a6
too | : f
¥ 74
-84
-81 61
78
B 49
. 72
If the data is good, an accuracy oo .

66
63
60
57
54
51
48 |
|45
4o 1
-39  TRM (c) ADAM Research
(c) Intersil Corp. L36.9

of 95% is expected
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Is there an optimal thermal design?

We say: Ndj

F o 4 % '
' N > .
| | e Marketmg ‘\”/

A""

i . : y & \
()1 i = 1E ' l‘
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Assembly

CSK- CAD Systeme Kluwetasch GmbH z www.cskl.de
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A D"
Request a Live Demonstration @CADSTNR

ADAM

Research

CSK - CAD Systeme Kluwetasch

www.cskl.de www.adam -research.de
Temperature [C] max: 617
100
80
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20
0 ‘
0 20 40 60 80 100 120 140 min:  23.8
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