Research &+ TRM 3

PCB & PBA Field Solver

TRM
Your Software for Thermal Analysis of
Printed Circuit Boards and Assemblies

Components >

CAD Import >
Components and currents heat the circuit Input >
board - but how hot will it get?
Will it meet the temperature limits? UGS =
You think a look at the data sheet or an Voltage drop >
AppNote is enough? ...
.. Never! Time dependent >

No data sheet in the world will be able
to tell you the temperature for your
board an your layout!

Inductance >

Technology >

Our software TRM can do it and is
taking pictures. Special setups >

And it's easier than you think! Contact >
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> Components

Heat distribution is calculated 3D
in the entire volume of the PCB.

All layers, all prepregs, all via.
Consistent with measurement.

(c) Intersil Corp.

(c) ADAM Research

TRM 3

PCB & PBA Field Solver
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| Thermoteknix| TVS-700 |3:22:30 PM  10/30/2007 | e : 0.95|B: |

https://www.analog.com/media/en/dsp-
documentation/evaluation-kit-manuals/dc995A. pdf

Cooling via convection,
heat sink or cold plate

Material data is stored in a
customizable material
database

How much power loss
results in which
temperature?

http://www.intersil.com/content/dam/Intersil/documents/an19/

an1922.pdf

Which temperature

https://www.adam-research.de/pdfs/TRM_CaseStudyl.pdf loss?

fn]

corresponds to which power
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> CAD Import 1/2

‘Arduino Mega 25688 Reference Design

Reference Dasigns ARE PROVICED “RS ISY AWD "NITH ALL FALLTS. Arduino DIECLATME AL OTHER WARRANTIES., EXPRESS OR INFLIED.
_REGAROING RROCUCTE, JMCLUDING BUT MOT LIMITED TO, AHY JMPLIED HARRANTIES OF NERCHANTABILITY OR FITHESS FOR A PARTICLLAR. PURPOSE

Araddno may make changes 1o speciflcadons and product oescripitons at any une umnux notge, The CUSTONEr MUST not
relu Dn lhe absence oF, chara:leﬂsucs Df aru features o 1nslru:|10rs ma’b@d d or undef ed” Rr’dulr\o reserves

odirdtion and iy o T il onp. itios harges
.‘rne pmnuc( nrarmvatian an T Hoh St or Heerioie 12 Sb T % erngs WREUT natce. o et et 3 aesiqn S e frraraation.

them.

|| Arduine_MEGA2560_ref.plc
|| Arduino_MEGA2560_ref.crp
|| Arduine_MEGA2560_ref.sal
| Arduino_MEGA2560_ref.drd
|| Arduine_MEGA2560_ref.emn
| ] Arduine_MEGA2560_ref.emp

| Arduino_MEGA2560_ref.ipc

.in less than a minute.
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> CAD Import 2/2

For Altium Designer® ...

MiniPC.PrjPch - Altiurn Designer

ADZTRM
... With wizard even more comfortable
Level | Name Type  File View  FR4whi Thick (um} Conductor Dielectric
a Top Layer ger  MiniPC.GTL 45 Cu$TRM  FR4STRM |
5 sctric 100 Cu$TRM FRASTRM
Alt|um-lmport 1 Layer 1 E MiniPC.G1 17 Cu$TRM  FR4STRM |
Import from setric - 100 CuSTRM  FRASTRM
i Layer 2 17 Cu$TRM  FRASTRM |
® Use AltiumData from Temp folder e 10 cosTRm | FrasTRM
(0 Use AltiumData from TRM project folder Layer3 ” CuSTRM  FRASTRM |
sctric 120 Cu$TRM FRASTRM
(O Use AltiumData from user defined folder Layerd o CosTRM FReSTRM |
setric - 120 CuSTRM  FRASTRM
Import to layer5 | @ef | MiniPC.G5 | [Ansehen 17 CuSTRM  FRASTRM |
® New project sctric - Ansehen 120 CuSTRM  FR4STRM
) layer6 | @er  MiniPC.G6 | |Ansehen 7 CuSTRM  FRASTRM |
© Currently open project cic [ Ansehen 120 CuSTRM  FRASTRM
h layer7 | @er | MiniPCGT | [Ansehen 17 CuSTRM  FRASTRM |
Convert for Expose, Drill, Mount | ansehen 120 CuSTRM  FRASTRM
(® Automatic (fills tables and converts) layer& | @er  MiniPCGE  |Ansehen 7 CuSTRM  FRASTRM |
(O Manuell (only fills tables and does not convert) < [l SEcey 0 CLSTRM_|FRASTRM
layer9 | g@er  MiniPC.GA  |Ansehen 17 CuSTRM  FRASTRM |
5 weeectric - sz 120 CuSTRM | FRASTRM
20 Midlayer 10| ger | MiniPC.G10 | [Ansehen 17 CuSTRM  FRASTRM |
21 | Dielectric - sz 120 CuSTRM | FRASTRM
Moreover: Takes the netlist, pads "t S tevcen |8 v oo e |
. ) 23 | Dielectric - sz 120 CuSTRM | FRASTRM
and special TRM parameters from B il
p p 25 | Dielectric - sz 100 CuSTRM | FRASTRM
SCh DOC 26 Midlayer13 | ger | MiniPC.G12 | [Ansehen 17 CuSTRM  FRASTRM |
. 27 | Dielectric - sz 100 CuSTRM | FRASTRM
28 Midlayer14 | ger | MiniPC.G14 | [Ansehen 17 CuSTRM  FRASTRM |
29 | Dielectric - sz 100 CuSTRM | FRASTRM
30  Bottom layer ger | MiniPC.GEL | |Ansehen 45 CuSTRM  FRASTRM |
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> Input

+»* The user interface follows the production process

Project Build Board | Testit | Results | Extra | Batch | 3D <
Prepare Layers Drill Drills Mount Loads
Calculation{Frame) xmin (left bottom corner) (default 0) (mm) L] Name

+* TRM offers something for layout beginners and experts.

Import layer stack, your Gerber, placement and drill files into TRM
and add current and power dissipation. Manually or via xls.

LE:JEI Mame Type File View FR4 white Thick (um. Conductor Dielectric
111 [G8F Arduino MEGA2560_ref.cmp 35 CuSTLy!  FRASTRM |
2 prel - I 1530 Cu$STRM  FR4STRM
3 L2 ger Arduino_MEGA2560_ref.sol ['-"'] 35 Cu$TRM  FRASTRM |

Each drilled hole can be edited

Drillfile View Tech : [x] PTH4exc 44202 254 0.408 T™H |~
[x] PTHSexc 47467 26162 0406  TH -

: | TH C
Arduino_MEGAZ560_ref.drd [X] PTH6exc 45054 30226 0406 | TH -

[x] PTH7exc 45435 32.004 0406 T™H |~
[x] PTHEexc 38577 34183 0408 T™H |~
[x] PTHOexc 36672 32.385 0406 T™H -
[x] PTH10=xc 31.084 26195 0.406 T™H -

Netlist and pins/pads for Amps

Type Compfile Sueniieg E FTH11exc 26004 38.1 0.406 TH -
IPC | isl8240mevaldza_ipc356.ipc E [x] PTH1Zexc 21.686 35687 0.406 TH |
[

[x] PTH13exc 21.051 38.227 0406 T™H -
I

1318 PHASE2~U1-10 10439 8141 4.796 =1l 2

=]
(=

o
=
==
=
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> Current and Temperature

4-layer board module for current
distribution to a 3-phases motor

Current density and
direction of current
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> Voltage Drop and Temperature

n o

Voltage drop (V) for trace and component heating 0.08
0.06

Q.07 0.05

0.03

0.02

Voltage drop (V) at 20°C

1
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> Transient

Heating curve with permanent losses and currents

60 -

55

35

o

T T T T
200 400 600 80D
Time (sec)

100 ms current surge in an inner layer

350

1000

TRM 3

PCB & PBA Field Solver

300 —

250 ~

cold.

The top layer stays
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> Inductance (Inductivity)

TRM: 6.0 pH
EM software: 5.9 pH
Measured: 5.07 pH

94 51 -74
L={ 5.1 17 —=5.7)nH
—-74 =57 38

Comparison with textbook

(& Q
Textbook TRM Textbook TRM
Dual line Single line
£ 20 1 L,,=L,,=102 nH
_ - Lself~ £= (In (==) + 5)=102 S
1~ (1+1n (u)) =128 nH (=122 nH If~ o (w+t) 2 .
41 & Self- and counter-inductance
102 —-41
L= )
—41 102)™
Dual line Total of matrix elements

a

e % (1+1n (d-a))= 128 nH 102+102-41-41= 122 nH



TRM 3

PCB & PBA Field Solver
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> Technology

Materials database

TRM is also for purely

| Add entry |
technological investigations: | Copy entry |
even without layout data. | — |
| Save Database |
FR4STRM ~
Cu$TRM
Comp_diel_locSTRM
Comp_diel_hicSTRM
i i i Comp_diel_vhe$TRM
IPC-2221 like trace with copper flooding perfecteISTRM
IgnoreSTRM
AISTRM
Results top Al diel
U Resultspre D1_qﬁﬁ¢TDM A
(]} Results pre2
Results bot MName -
|QuarzsTRM |
T (°)
20 |
Teonx (W/mkK)
[128 |
Teconz (W/mK)
[4 =n
S . Batch runs
Going in depth with tables
| Project | Build Board | Test it | Results | Extra | Bateh |3D | c
Report by levels o 3@
1 Top Layer 0.088 W start Cancel
2 DieleCtr‘ic @.@@@ W Table Index Mame Column  Current value Batch values
3 Mid Layer 1 0.020 W [x] loads 2 netl~IN  Ampere -11 [-9.00-13.00.-J15.00
4 Dielectr\ic 9.001 W Iz‘ Loads 3 net1~OUT Ampere |11 9.00;13.00;15.00
5 Mid Layer 2 0.014 W
6 Dielectric 0.000 W
7 Bottom Layer 0.004 W
Total Joule Heat= ©0.127 W
Report of Electric Results per Net
Net Flux(A)>0 Vmin(V) Vmax (V) Vdrop(mV)  RDC(mOhm)  PJoule(W)
1 AGND 10.000 0.000 0.013 12.960 1.296 0.127

Total Heat 0.127
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> Special Setups

Heating foil @12 V @12V —39A ,47 W

Heating foil on substrates
0.5 mm glass
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TRM is more than just software

Software cannot do the thinking for you ...

... but by watching and experimenting you will
learn a lot about your board and the technologies
used

How to do thermal design
Weak points

Alternatives

Savings potential

Ideas for the next design

K/ K/ K/ K/ K/
0’0 0’0 0’0 0’0 0’0

Beyond that

+ See and understand Thermal Management

s Test the benefits of new products

¢ Learn how to read and evaluate thermal datasheets
and AppNotes

Contact to evaluate: ADAM Research
Calculations and Services

Dr. Johannes Adam
Theodor-Heuss-Strasse 12
69181 Leimen, Germany

support@adam-research.com
www.adam-research.com

or distributors in various countries


mailto:info@adam-research.de
http://www.adam-research.com/

