TR TR P AN
=y

// \i{l‘yi




Copyright (C) IDAJ Co., LTD. All Rights Reserve

B AEDT-Icepak IHEENA
B BN AR S N FHZEG)
B HFSSSlcepakfIRBHuE




Z 1D.\)

SGHRI{CHIHbLK

B S5GELRAAE Q

2 Sl HIH E s H ' M’h ramc

m SGRIIBARIST Skt O e - *
Smart "

O SG M\ kfiig _JI:I;/E_\: wearables ‘§ 9 &

4 Kik&.utufgiﬁll <

—. Entertainment
$ &> Apps beyond imagination

Domotics i!
TN lg\

Smart
Grids

-
s\\

Smart S
\7\ &/— H N —_ @aﬁ”‘ ) !\_\
Vo e Water quality N/ < Connected
AIL’\HI\J'TE}\—\L - cog%qtfr?ic%atrion NS house

Security &

p =) Surveillance

Utility management

YL (28 GHz) ...... FATHEE...... FAIFRE ! ) e |

Tt REEARR oo gmpio 0 KiE O OXSEE 04

Copyright (C) IDAJ Co., LTD. All Rights Reserved.




Z 1D.\)

ANSYSoJLAA5GIgHEYT A

Zeasit IMRIER FEflrce S FSaIsEE
EN
‘i
EfrA A BEFrh A Eﬁr VFH : R A
o - (ESHIREIRTE TE * 10nm/7nm - FA[EEME
o REZZIZITE '3%52 . %%WE/\ SERDES%DDDRTE &t . EEIFRE
« EMI/EMCHHT o linkfRE DT . BN . THERRER . THEREER
- IREATIE - WAESMFR . G ” It

B SCHISGERERFIRERIT , BIEAMEMIMO |, 2XK , #ukERT | F1B%RE.

u %ﬂ J:'l_lz_ =AM BRI |, PANEREN | (SRR , EMIFIESDHT |, IOESRSG
SoCi%

B A5GESERMMNFRMEIRSS , 8fEComponent/Chip/Edgeit&E2ya] , FHOEMANERN I HE/ M2

Rt/ &?EEJ'L,\]H iR

Copyright (C) IDAJ Co., LTD. All Rights Reserved.




W FRE

k

e

=

O XX’E ISP

TR

® = inisan NMAE

[ _JJ /\\\EIIE

I

FRINEE

—

—

R

2

(ETM) ixi

REAIZSHIRO

IHRVEEY

S FIRBEMRRREIER R NS5
FIRITREERXIAETE]-

Tt B%

J%!J

B A SEMEHTEEZEERETMRE

=F

ERE

R D B MYE

SIS AR RS

iFI]L?LF‘ﬂ?

-10.00 1
23

=]
—
c-15.00

-

® 20.00"

0.00

-5.00

-25.00+

-30.00 —
5.5

E’

Copyright (C) IDAJ Co., LTD. All Rights Reserved. 5

¥1ﬂ

%ﬂiﬁ%ﬂi?ﬂ?&ﬁ'ﬁﬁﬁ*ﬁﬂﬁﬁ




Z 1D.\)

ANSYS Icepak

B ANSYS Icepak2ICEI%E. ENRIEERIRFISSEERE F AR FHISEREE T
BIRRRRGZE,

® FiiRial (Bimtlimim)
® LAR(ER

v SR

v 3SR ( BPARTRAIESIRTRR )
v AR ( RERGIANRBEYEST )
v EHR
® FRSHIBHSINDT
® SRR
o S
® B3z
® [E[ %1% ( Reduced Order Modeling, ROM )
o ZYNERE

Copyright (C) IDAJ Co., LTD. All Rights Reserved.

VMEZIHLAE A IR AR S = B (AN Thi AU S FAMRERL AL B4




ANSYS Icepak - ZEiFFEBEFSAD

B [cepakBE IR

k=)

Chip/ IC Package

i

Die '%i
y

[}
o

BRI LA FfR

LEWT

Board Back Plane
Assembly Assembly

Copyright (C) IDAJ Co., LTD. All Rights Reserved.

System Level

| Super computer, Server Room
(datacenter), Open
Environment




1z
3

AR

ANSYS Icepak RAs

Classic Icepak

Q™ icepakiFATFESFTERA

e E e ] Y ET L e

[Start/
x8[ 1397 [mm
va[ 8484|mm 181.36 | mm

25| 0mm | zE[ 181.7|mm ~|

end ¥
5[ Ta13 | mm o

Siwan

ve 2017.0 - *

S, BESoOT

£HEAIMCAD , ECADXZHF

SRS

EEZRIR

EREE-ELRGT , EEINR , APHRERE,
s , MRFETR |, TECER

2SS

BTEhH , 3% , BERIRFERIKERTIE-
PFIR- U D TEY S YIRS S

b IFELE]

i

HD

HAL/ 3D/ FE S TR

T
w5 DC IREHY
SEENFR

AR

=R

RSHIBES AT

£MHEBIMCAD , ECADX
ZANHLACIS MCAD Modeler
WRAFRE , ZTEA

GERES |, TUREIRT RS E
STEEMNBERT{ERE

HFSS , Q3D , Maxwellgy “ ANSYS
Icepak Solver”MiiFaliE
FHlA-> IronPythonfiVBS

Wit/ 7/ BBS Tz
HFSS , Maxwell , Q3DHEHR




ANSYS Electronics Desktop (AEDT)

3feh , I

==

—J

B EEINE

Builder , Ei2FEAEDTIAIEE

3 IR S HERIS—
Fealt | IRETIER ST

AN

"H , {BIRNANSYS HFSS , Maxwe
AR EERY |, FH

N7 £

=

panpiliyred:nls

, Q3D ,

AT

H—HESR

Icepak#ITwin

ELECTRONICS DESKTOP

©2020 ANSYS, Inc.
All Rights Reserved.
Unaethorized use, distribution or duplication s probibited.

ANSYS Electronics Desktop - Project2 - IcepakDesign1 - 3D Modeler - [Project2 - IcepekDesign| - Modeler]

D) & a5 bl B o Fmee e 2o gl

[ Restore Archive  —3 Copy
New Open Open Save Save Close g HFSS Q3D Circuit lcepak Maxwell Simplorer Definitions ProjectOps General
Examples As (8 Paste X Delete . . - . = S Option:

% File Edit View Project Draw Modeler Icepak Tools Window Help

Desktop  View  Draw  Model simulation Results  Automation

Praject Manager 3 x & Model

-] Projecta* L. €oordinate Systems
+&# Planes
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Properties 2 x

Name |Value| Uni

< >
C

Varigbles 0

ANSYS Electronics Desktop - Project2 - IcepakDesign1 - 3D Modeler - [Project? - lcepakDesign - Modeler]

1 File Edit View Project Draw Modeler

J2 G HR D

Save Save Close
As

New Open Open
Examples

Desktop | View  Draw
Praject Manager 7 x
- project2®

Model simulation

leepak  Tools

[y Save Archive
[ Restore Archive

Results

Window Help

$ cut ¥ undo
53 Copy (™ Redo
[ Paste 3 Delete

Automation

HFSS 03D Circuit lcepak Maxwell Simplorer Definitions ProjectOps General  Help
- a o 5 o S o 8

Options

Properties 2 x

Name |Value| Uni

< >

Variables

& Model
L. €oordinate Systems
B Planes

B Lists

0

1 File Edit View Project Draw Modeler lcepak

New Open Open Save Save Close
Examples As

Desktop  View  Draw  Model simulation

Maxwell

ANSYS Electronics Desktop - Project2 - IcepakDesign1 - 3D Modeler - [Project? - lcepakDesign - Modeler]

Tools Window Help

D J _7( H E |_T [y Save Archive # cut 9 Undo

B Restore Arehive 3 Copy (¥ Redo

[ Paste 3 Delete

Resuts  Automation

HFSS 03D Circuit lcepak Maxwell Simplorer Definitions ProjectOps General  Help
- a o 5 o S o

ANSYS Electronics Desktop - Project2 - IcepakDesign1 - 3D Modeler - [Project? - lcepekDesign - Modeler]

1 File Edit View Project

E] & l I
v g
New Open Open Save

Options  ~ Examples

Desktop  View  Draw

Draw Modeler Icepak Tools Window Help

E [ Save Archive # cut 9 Undo

B Restore Arehive 3 Copy (¥ Redo

Save Close
As

Model simulation

[ Paste 3 Delete

Resuts  Automation

HFSS 03D Circuit lcepak Maxwell Simplorer Definitions ProjectOps General  Help
- a o 5 o S o

Options

Praject Manager 3 x & Model

-] Projecta* L. €oordinate Systems
+&# Planes

€9 Lists

Properties 2 x

Name |Value| Uni

< >

Variables

T, hi
Siead <3600 WOOXges
Faton »$208caatmy

Praject Manager 7 x
Project2*

Properties 2 x

Name |Value| Uni

< >

Variables

& Model
L. €oordinate Systems
B Planes

B Lists

Yolune Loss Density
%/n"3]

7.5000E 4007
7.0000E 4007
6.5000€4007
6.0000£4007
5. 5000E+007
5.0000€ 1007
. 50004207
4.0000¢ 207
3. 5000E 4027
3.0009E 4007
2.5000€+207
2,0000E4007
1. 5000E 4007
1,0009E 4007
5,000 1306
0.0009E 4000

Message Manager 7 x [{ Progress

(51 Hide 0 Messages

Message Manager

I x
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e TLIER—1GUIREIEMT A ( HFSS , Maxwell , Q3D ) #[ Py
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Yolume Loss Density
[w/m~3]

3.5757E+09
3.3374E+09
3.0990E+99
2. 86066409
2.62226409
2.3838€+409
2.1454E+409
1.9071E+09
1.6687E409
1.4393E+409
1.1919€499
| 9.5353E408
7.1515E+08
4.7676E+408
2.38386+408
1.4792E402

Properties 2 x

2 (mm)

= & [&]

mHPSS-lIAwF: ping - HESSModelt - Modeler

otmiceLoss
/3]

41049428
3,8%5E+07
06677406
2.5110t408
6. 81816405

Loss Density
[w/m~2]

1,5662€487
B, 475BE1RS
4. 5368E405
2.4823E405

1. 3433E406
7. 2697E485

3. 93416485
2, 12906405
1,15226405
6.2352E+@%
3. 3743E40%
| 1,3261E404
§.8821E+03
5.3479E403
2.3941E403
1. 56626483

2.6189E.01
7. 3200500

2,05326409
5. 78a6t-01
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Velocity
[m_per_sec]

9.43
y
.36
@.33

9.31
0.28
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n SAIEHIESIcepakis

® File > Open > Files of type >
Icepak Classic Project (*.tzr)

B EEBASHSIVSAMCADFIECAD

B FHEZEJANSYS SpaceClaimi#F
FHIEFD EHEE

HTRREA

Open

Look in: | sy Libraries

K. / —

u * 2= Docum
l{  Quick access Library
: - m Music
: ' Desktop ] y_ Library
q | 1 m Videos
ft g Library
h | Libraries e =
y W

] :

@

Network

File name:

ANSYS Electronics Desktop Project Files (*.aedt:” hfss:”.mwl:*.q3dx:*.asmp;”.amcp:”.aedtz;" adsn)
ANSYS Electronics Desktop Project File (*.aedt)
ANSYS HFSS Project Files (" hfss)

ANSYS Neutral Files (V4) (*.anf)

All Designer Files (".anf;*.adsn)

All HFSS Files (" hfss;*.and)

AutoCAD DXF Files (*.dxf)

AutoCAD DWG Files (*.dwg)

GDSII Stream Files (*.stm)

GDSI!I Files (*.gds)

GDSII Files (*sf)

AutoCAD Files (*.dd;" dwg)

Ansys Near Field Data (".and)

All Simplorer Files (*.anf;" asmp)

Maxwell Project Files (*.mowl)

Q3D Exractor Project Files (*.q3dx)

Simplorer Project Files (*.asmp)

Maxwell Circuit Project File (*.amcp)

All Ansoft Designer S| Files (*.anf;*.adsn)

cepak Classic Projec i

All M it Files (*.amcp .~ ckt)

lexodm sp.”.cir;”ndsn;".sdf."tr"." scs.".adsn)
Ansoft Designer Netlist (" cir)
Ansoft Nexxim Project Files (*.ndsn)
Ansoft Nexxim Solution (*.sdf)
HSPICE solution (*tr%)
Ansys Legacy Maxwell Circuit Files (".ckt)
3D Component Files (*.a3dcomp)
Spectre Netlist (*.scs)
ANSYS Electronics Desktop Project Archive (*.aedtz)
ANSYS Designer Project Files (*.adsn)
EDB definition file (*.def)
Cadence mcm file. (*.mcm)
Cadence sip file. ("sip)
Cadence brd file. (*brd)
ODB++ tgzfile. ("tgz)
IPC2581 cvgfile. (*.cvg)
ANSYS Electronics Desktop Archive File Types (*.aedtz:" zip:* hfssz:* .q3dxz:”* mxwiz:*.amcpz:” adsnz:” asmpz.” corez)

ANSYS Electronics Desktop Project Files (*.aec_v | Cancel |

L am am e

= 7

w Modeler Icepak Tools Window Hel

- C Import...

plec Export... at
SpaceClaim Link > 2N
ad Import From Clipboard a—t
History Tree Layout -
tur @,  Object Priority...
4 Assign Material...
= Assign Surface Material...
Movement Mode >
Grid Plane >
Snap Mode...
New Object Type >

Group

Temperature

[cel]
94,1350

87,8500

81.5652
75. 2800
68,9950
62,7160
= 56.4258
. 58, 1480

129.7500

119.275@
112.99%00
106, 7050
109. 4200

43.8550
37.5768
31.2850
25. 0oea

PersonalLib I

<

File name:

Files of type:

Useilib |

I

K1 KX

Ak

ACIS SAT Files ("sat)
ACIS SAB Files (*.sab)
Y ACIS SAT Files ("sat)

' Quick

—Validation and Healing Options

" Strict

C M

ANSYS 3D Modeler Files (*.sm3)

| | Ansoft Geometry File (*.AnstGeom)

AutoCAD Files (".dxf:".dwg)

Autodesk Inventor Files ("ipt;*iam)

Catia V4/V5 Files (".exp;*model;” CATPart;" CATProduct)
Creo Parametric Files (" prt*;" asm®)

| |GDSII Files (".gds)

IGES Files ("iges:"igs)

NASTRAN Files ("nas)

NX Files (" prt)
Parasolid Files (*x_t:"x_b)

SOLIDWORKS Files (*.SLDPRT;*. SLDASM)
STEP Files (" step:” stp)

STL Files (*.stl

. !
Il Modeler Files (*.gds:” sm3." sat:" stp; “ step:”ias: “iqes.”.dd: * dwq:" stl." nas.” sab:" exp; “model: * Tl




AEDT Icepak J1{af&{k

SpaceClaim-Like CAD&E{XIIEE
B ISR RRI AR EHC A BB ERRIACIR
® ETIcepakFIFTE3Dr=
e

® Bounding Box

® Primitive Fit
® Polygon Fit
B EIEERIATRAR A
W R ERRIRR
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Modeler
— Model Preparation
9 — Simplify y

%Sir'np:-liﬁ,.r ]E Align Faces

Analyze W Remove Faces

%HEEI

Stitch Sheets

Polygon Fit

Simplify Bodies

Simplify Type:

¥ Cleanup

| Priritive Fit |

IV Allaw Splitting

¥ Separate Bodies and Purge History

-

Separate Bodies option will purge the histary for the
gelected objects. &z hiztony 1z purged., it will not be possible
to edit properties of Simplify operatian.

Clone original objects before operatior:

-

OF.

Cancel

Primitive Fit

Primitive Fit in
Relative CS
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B “Remove Faces” #E&{F5SpaceClaimspiFill TEIEETE(U.
B WFIEEEZFIIEAY{a— Modeler — SpaceClaim Link.

oSy

& Simplify [ Align Faces
@ » Analyze [G Remove FEEEE]
OF Heal  Stitch Sheets

—

-

G

Modeler A

— Model Preparation

— Remove Faces Y
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ALCT Start Fage

6’ lcepak CAD Clean Up

* CAD Cleanup Inputs
CAD Clean Up

LWSYGE ACT

Minimum Hole Radius (mm)
Minimum Chamfer Size (mm)
Minimum Round Size (mm)

Minimum Face (mm*2)

Mmoo mm

Minimum Volume (mm™3)

(] Fix the interferences

QOOOOO OO

L] Makes Al Objects Independent

* lcepak Simplification Inputs
Icepak Simplifications

Maximum Level for Simplification {lcepak) 3 -
Allowed Mass Change Percentage (%) 5
L] Allow Spliting

DOOOQO

[ Create Openings

¥ Export Material Properties

The goal of running this Toolkit is to automatically clean up the MCAD files and make
them ready for Icepak thermal analyses. It will remove tiny objects, small holes, small
chamfers and rounds based on a given threshold. It also creates openings and do the
whole process of simplification automatically according to user choices. Simplification
can change the body mass of objects and user can specify the limit of mass percentage
changes. There is an option to enable splitting. This splitting is fully relying on
Qpace{ilaim splitting options. The last section is to export material properties if they

~N

L] Export Material Properties o
Fix Repeating Names (7 v
Help

J

Exit Wizard

BCAD Cleanup Inputs : 15tR:
m]cepak Simplification Inputs :

SpaceClaim CAD Cleanup ACT

H

-

SFAFREARIT—EB

BExport Material Properties : d1RE , 55 HR

Finish]E#11T7CADEIE
Exit Wizard]1§Az17mmiEL

Help] —=EIhaef0EN

HACT

B[ ? R Bzt iRy ERafEE

[ Original CAD ]

(155

o]/IRBIRRE N ISR TIcepakEtidiE

2020R1
FHIRE

[ Clean CAD ]




AEDT Ice Pa k PCB 4_/'5 ISIEIN f= o -

=@ IcepakDesignl (TemperatureAndFlow)* %% Points
rmﬁﬁﬂﬁﬁﬁ@ w9 Lists
B oJLUEIIHFSS 3D Layout Design& ANECADIZ & ;'%; i
m IcepalkiF B —RIHIFRIBRIASEE g e

b Fan...
[]---ﬁ Field Overlays Heatsio

B B5E X metal fraction mappinglIo#ER
B FERFTAREPCBRYfSHAtrace mapping

Edit Layers - Al_tutorial_.

Bottom

Very Coarse Medium Very Fine

Stackup Layer

Displ Stackup
’7(-‘ Stackup layers ’]7 Laminate mode

¢ MNon-stackup layers Units: |rmm hd

Al laysrs

B | B | o | uw | e | & | = | nNem Type Misterial DiclecticFil | Thickness | Ewh | Rough | Sober | Transparency 2 84 X 2 00
a F - F | ¥ | | F | F ToP signal copper FR4_spory 2 2mil [ ] - &
@ v [v [v [v [v v [ UNNAMED_4 dilectric FR4_epoxy 4 7l =] 65
E Ica 2 2 2 v I [ INT1 signal copper FR4_epoxy 1.2mil ~ I ~ 65
F ¥ [ | | ¥ | F | [ UNNAMEDGG delectic  FR4_epow 44mil - &
E Ica [ [ [v [v [ [+ |INT2 signal copper FRA_spoxy 1.2mil [ ~ [ 65
I [ [ [ [ I [/ UNNAMED 8  dielectic  FR4_epoxy 4.7mil [~ &8
E~¥ ¥ ¥ ¥ ¥ | F | [ BOTToM signal copper FR4_epory 2 2mil r i - s
Layer Editselected

Insert above: MName: I
Insert below. Type: 7

Femove Material: hd
Selectall hd

csibili i I
I Etch
[~ Negative Etch.

= [T Rough

2]
[
@ ol g Fioughness.
a
Ei

-
-
-
-
-
-

] [ Salver | i
Thickness: Solver.. [ Hesﬂlutlﬂrl
[LTANSYS Eecionics De AT 0315 - Toyolt IAL e mpori AL | N A
e Dot e B g :’;ZZSZ"'"“’“ LT — Minimum Bezolution [rezolution of the shorter of the byo sidesg] [v : Custom
Sve X HGrg R Erase Measurements | A7 OB | Larout

= — Coarse Fine

Columns:

Rows:

(_"r phers

all 100 200 400 =l

mmmmm

Peo11
 Model

o Thermal

Properties 3 x

Noms | Vaive [ Unit [Evalvated V.
CoSenul_ Defauietist
CosimD. |

Resolution (size): 1000 x 1000 (1.17e-01 x 8.21e-02 mm}) .

_Param Defsuts [General]

Message Manager

m

. HeNn H" {:I-'ﬁl l:r'[ﬁ-I

Distance:



AEDT Icepak — 3D B4

B FRSTE

R4

B AJLARIE

\}32 =

EI ﬁ! 30 Components

:!-;, CustomFan
Q) CustomHS

=N X33
ASUSES

*&@U%%B Dgﬂ1ﬁ: ’ 1’5:_:;';%;3:%;@%

T

, BFXERA1PCB

' Component Library

Component Libraries

J\ ------ @ Aavid_61565
...... a Aavd R

------- ‘% Favaorites

Elﬁ: lcepak Components
-3 Fan
=3 Heatsink
=3 Aavid
------ ¥ Aavid_60140
------ ¥ Aavid_60585
------ ¥ Aavid_60815
------ w Aavid_61075
------ @ Aavid_61080
------ v Aavid_61085
------ @ Aavid_61090
------ v Aavid_61215
------ v Aavid_61520

Components |

Copyright (C) IDAJ Co., LTD. All Rights Reserved.

—Coordinates

Edit Dataset '

3D Fan with Fan Curve |

Yolume Flow({m3/s) |Pressure(N,ﬂ'm2)| -

0 26.637859055
0.0004720954225535... 16.245500257

0.0009998347240207... 7 6886851862

8 I I I Y Y I I S

0.00174837633576452 0

0.0006778627692117...11.78984852495
0.0007706476279310... 10.2268649525
0.0008779654665513... 5.85982774915

0.00125520074235438 5.54225766745
0.0014147708775607 | 3.86330034755
0.001672040171029496 1.59829762365

Pressure(N/m2)

Pk sy | e e |

Append Bows... |

Delete Fows |

[a]% I Cancel

Volume Flow(m&fs}
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H ANSYS
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= ( HFSS , Maxwell , Q3D , Slwave ) B9 “Auto Mesh” X5

[ IcepakRREY B ENRIEE X 95— SR TE RIRBNER Z B E

pYFHHEE R ]

= [kl

Global Mesh Generate Mesh
Mesh  Viewer

S5ettings

=

|

—t.

e,

gLe— ! T .
1

Coarse

e

— Auto Mesh Setting

Resolution

1
y

AL (T
iN

Fine

.
T

<

Mesh Size
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AEDT Icepak ft&klI5

B EAEXIE PN A RIS
B SEITFREOMIEEE | RIRTORIS R,

No Mesh Region

Mesh Region around Heatsink

127k Cells

Heatsink and Fine mesh around
Package heatsink
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Part-by-Part p5&X%l5 [Beta]

B (YATHESEIURIFRIEL] o To8E

® £/5Mesh Regionigx&

® BN UTHACIE RIS X
v TR MIRBX I, (ANSRFE ) EkERAEMISIRE
v KRR EMEIEIF MR AR

o (VTR MaIXEHUESHRIL

® [HTEXI 53 IBBIRBUHT
v’ {£F2D MLMIRBIZRERISR ( HhEEL> 25 ) FRlIo R
v’ {£F2D MLMIRBIRMERISR ( HhEEL> 10 ) FRlIo Rt

® [MiEXn BN EREIT
v BEBREMH Sheets 1§518BAY 3D WSRAFA— part —EEXIMFE

v A Solid WA, FEERRE EBEDNREMY, BBAXE TR
BHRAEA— partil o hiis

v EEMIEHRBIREZ93 (3E part-by-partEiIAMES 8)

Copyright (C) IDAJ Co., LTD. All Rights Reserved.

Mesh Region

General |Ad'u'ar1ced | Defaults |

Name IGI:::I:laI

[l
I ¥ Part by part meshing

Auto Mesh Setting

o

& ]

x
(
Ir
|‘-====!
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General |Def ults | eneral | Defaults
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I—- ; N [MeshOperation2 ¥ Enabled
e s Heghtcont [0 Topheight [0 [mm ] -
2 ID
= Level ID P I . Top ratio lo—' Level
/ N Topheght [0 lind
Prism S olygo o | ] Cylinder | . . — Face | tosssmme
C A D 3 D TDD oo |0 Bottom ratio IO i 5 i)
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Xcout [0 ‘ ; O y =
i Bottom height | 0 l mm _:] e 2 i B =]
Yot [0 Sdeheight |0 fom ] Ratio [e
Bottom ratio | 0 Side ratio [
Z count ‘ 0
[¥ Local mesh parameters [V Local mesh parameters P ilotheing Mesh Operation
General | Defaults I
R t I Along Normal (Polsitive) I —I Diameter count [0 Height count |—° E Name [MeshOperaionz 7 Enabled
Height 0 mm d g
e C a n g e T Along Normal (Positive) P I e
. Ratio 0 C H I O yg O n Top height [o [mm Level |0
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e IO— 2 D Topratio IO ¥ Local mesh parameters
- ) o
a I | g ne d / Along Normal (Negative) e T T v ———
. Height I 0 I mm _V_l Along Normal (Negative) dge coun
Height | 0 Bottom ratio
Ratio |0
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Num elements:

\Jl Quality |
(@ Face alignmen " Volume

(" Geometry selection

1119824

 Skewness

“Face alignment” |

043" 033 053 072

0

0.

3

Curve Info
— 2:[0.1964 |, 0.3303]

— 77-[03303 . 0.4642]
— 500:[0.4642 , 0.5982]
— 5326 [05982 . 0.7321]
— 24866: [0.7321 , 0.8661]

— 1089053 [0.8661 1]

Min |1.9535429~u1

Max |1.{}{}{}{}Dﬂ'e+{}(}

Highlighted element attributes

[ Shaded Color -l [~ Color by object

“Volume” #J “Skewness”

' Default

Setup Global Mesh Generate
Settings Mesh

Mesh

Viewer
—

Load mesh... |

Unload mesh |
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O kiAiﬁE\_r - _-__521 : :':?%743: |cepak Solve Setup Dialog x

General | Convergence | Solver Seﬂingsl Defauhsl

Setup Enabled
‘ 73\ \1%'@' Name P o =
Maximum MNumber of terations 100
~
‘ 7\© \Xj- I} I 'J —Problem Types
¥ Temperature v Flow
. gﬁ%” Xj-ljlb —Flow Regime
g
& Laminar ™ Turbulent Options
Zr=pOMiD
tb D I}”" —Radiation Model
v off {” Discrete Ordinates {” Ray Tradng

[ Indude Gravity

5 |:| I l|I|l E 5 E_ﬂt u I:I D Ed'-a u |-|: E + ™ Solve Flow and Energy Equations Sequentially

Solve Setup Defaults
Forced Convection Defaults
Matural Convection Defaults
Mixed Convection Defaults
Conduction Only Defaults S ——

Hurﬂahuhu—-\ HPC and Analysis Options. .. |

Forced Convection Defaults
Matural Convection Defaults
Mixed Convection Defaults

Conduction Only Defaults )
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Solution Type: Graphics_Card - IcepakDesig... @

Solution types [cepak Sohe Setup Dialog

Time Variation function

{" Steady State

% Transient

Problem types

General | Save Fields | Convergence | Solver Settings | Defaults I

ISe‘tup'l

¢ Temperature and Flow
" Temperature Only
£ Flow Only

[T Save as default

Time Step

Iterations [ Time step

Ok, I Cancel |

W DR
o it 188, B, F%, N

&, B
Block, Plate, Source,
Resistance, Opening, Wall

W INER | PuEs | iBE , HTC
imEl cE X/ Y/ EE
7N =H S

Network Powers™

R R

Block Thermal Model

General | Defaults I

On Time

E Is &l
[0 ls |
E Js =
[1 Is =l
[1 Is [

1.60

1.40

2.00 5

1.80

1.20 5

Mame: IBIDC*{'I

Total Power:

| I |Transient | |Edit

R — T T — - —

" Variatio Prevnew

Eq ] Noirit]
.T mperature:bw_1
ElPssur

< m ]

----- [V Total Pressure:Open

w »
8 8
| !

Temperature:bw_1
N
8
|

Total Pressure:Opening1 [kn_per_meter_sq]

g
|

' ‘ 1.00 T
20 0 5
Ok I Apply
Advanced Time Variations.
Time Variation function ISinusoidaI
—5(t) =50 +a*sin (2PI (t-t0) /T)
50 |1
I 1
t EE
0 | It
2.00
150 -
= 1.00
0.50
0.00 —
0
Time(s)
Ok I Apply \
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HPC Options by Design Type

# | HPC and Analysis Options

Configurations |Opti0ns|

==

i lcepak

4B HFSS-IE

% Q3D Extractor

Design Type:

Available Confi guration Details:

W=l

=

v %

Validate Analyze

o M pm

EEE ctive: Local

Analysis Config oo (oo
HPC Scheduler Submit Monitor
All Cptions
1 p——

'« Local and Remote Job Distribution for Optimetrics

Nai & 2D Extractor
*§ Circuit Design
4 Circuit Netlist al
8 Maxwell 3D

M Maxwell 2D

& RMxprt

s Maxwell Circuit
(i Twin Builder
i

v EM'T

Y¥ES |Local

figuration Mame:

hine List:
~ lhost4

Distribution:

metrics Variations
rer
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Machines | Job Distribution |

—Machines for Distributed Analysis

Total Enabled Tasks: 4

Mame Tasks | Enabled | Remowve
localhost 4 [
- bdowe up
Fowe diown
Test kachines

—Machine Details:

& Local machine
(" IP Address (format 192.168.1.2):

(" DMNS Mame (format www.server.com):

= UNC Name (format: \\server):

Import Machines from File...

Add Machine to List

Machines Job Distribution |

Enable Distribution Types:

WD ptimetrics Variations
W Solver

Distribution levels:

— r
@ Single level only ‘
(" Enable two level

‘ Level 1
=

One distribution type will be applied at each stage of the solution process. If multiple types
are available, the higher level solution will generally be distributed. All machine tasks will
be used by the single-level distribution.

Distributed solutions atfirst lesvel:

Freview Job Distribution Setup: I.E) Graphics_Card_R191:IcepakDesigntSeMp'Ll
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=Wy Field Overlays

- B Temperature
- W Velocity
+-- P Heat Transfer Coefficient

—l—l—_E E /.
,%jigﬁ'\] = H_*DZJ § % E,‘JJI:I%EE:IXj% 4 Support for )
b —y
S RYENECIE Itipl d
Multiple Legends
Temperature
l [cel]
Yelocity A (] Temperature 4, OBOSE+@1
[m_per_sec] o I] [cell 3. 9418E+81
;~2g | | L= }l I 86, 86 3, BO31E+01
: A [ 82,42 3, BEYYE+1
2 NormalizedDistance = 0| 77.95 3, 5257E+01
R~ ' =
< 0.78 | ) 22 il edDistance = 0 |1
.67 | L BY4.58 : ra
@, 60 :f e 60,13 3, 1096E+01
@,.53 55,67 Z2.,9789E+81
2::; 51.21 2, 8322E+01
i :g'gg 2, 693SE+01
0.27 s 2, 5548E+@1
. @A, 20 33.39 2. 4161E+81
< . 2';3 28, a4 . 2, 2774E+01
' 24, 48 2. 1387E+01
il 209 2. DOPBE +31

Yelocity
[m_per_sec]

. 1995E-011
. 9195E-01
. 6396E-01
, 3596E-01
,@796E~-01
. 7997E-B1
 S5197E-01
. 2397E-01
. 9598E-01
, B798E-01
, 3996E-01
.1199E-01
. 3990E-02
,5993E-02
. 7997E-B2
@, BEBAE +8@

N O RE RPN NONN WD W




Temperature 7.4

[cel] |
27.0021 e

265353 =S
26.0635 —
256017 -
251348
24 6680
242012
237344
23.2676
22,8008
223340
| 21.8672

21.4004
20.9336
20.4668
20.0000

0.3 (meter)

Tem)
[cen

Y pa Tempera...
[cen

250326
24,8973
243620
24,0267

236914

pera...

226261
22639
24511
222626
20741
21.8856 23.3581
23.0208
226855

21,6971
21.5086
21.3201 223502
211316 220143
209430 2157%
207545 213443
20,5660 210090
203775 206737
203384

200031

20,1890
20.0005

Mame Value it Mame Value IInit
MName Temperature 1 MName Temperature 1
Salution Setup : Transient Salution Setup1 : Transient

2 LTD. All Rights Reser|ik 6

=

== B = - B+ DR - S X R

1
Report: transient_tutoriall3vhen_2 - transient_tutonall3vhen - Calculator Expressions Table 1 - Temperat... u

Temperature [cel '

Time [s] 5511121 :Tran[sierllt

0. 000000 19.959594 —Context
3.000000 22526849 Solution:
6.000000 23 596735

9.000000 24 380823

12000000 25056024 Paints:

15.000000 2B BT45TT

18.000000 26258508

21 000000 26.818597

® ' Fields Surmmary: Graphics_Card - lcepakDesignl

Trace | Families | Families Display |

ISEthl : Transient

~I[A -

Primary Sweep: ITIITIE

Geometry: |pmnn_suur::e_1_1

;I b v Default I Time _I

|1

Y ITemperab_lre

Range
Function...

Function:

Quantity :I ~ I

Category:

Calculator Complex Expn

m

[hiputs

New

S olution; I Setupl : Trangient

| [Time [ltimes— ~]

Dezign Y ariatian: I Morminal

[uantity

Calculations:
Time I Entity Tope Geametry Type | E nitity |
Oz Boundary Surface CPU
] 1= Boundary Surface CPU
| ] 2z Boundary Surface CPU
I dz Boundary Surface CPU
] 4z Baoundarny Surface CPU
] Az Boundary Surface CPU
] Vs Boundary Surface CPU
] 9z Boundary Surface CPU
I 11z Boundany Surface CPU
] 13z Boundan Surface CPU
] 15z Boundary Surface CPU
] 20z |Boundarny Surface CPU

Temperature[C]
TemperatureC]
Temperature[C]
Temperature[C]
Temperature[C]
Temperature[C]
TemperatureC]
Temperature[C]
Temperature[C]
Temperature[C]
Temperature[C]

TemperatureC]

Apply and Export...

20
20.36583

”I Min | pe | Mear ”l | Setup... |
20 20
21.8226 | 21.2716 Delete |

20,7283
21.0EE2
21.3948
21.717

22.3574
23.0035
23,6583
243218
24.9931
26.7036

228504 22,0802
235318 2264
241686 2371414
246747 235915
20.5627  24.4087
26,3724 251815
271646 25,9388
27.9422 2EEDE
28.7105 274263
306827 29.2579

0k I Cancel
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O 1%@Ui}wj I LDJ.?‘WJII-\I_\__I\*D#U = {E_/I\}ZIILT‘)U/\\\*D_LU = %BE% : E,\J§1§|J
B Icepak—Toolkit—Productivity—Debug_Divergence

Max Speed MaxTemp
[m_per_sec] [cell

I;’;Zif’ s [ Message Manager ]

9.0012 65.0236

Debug Divergence — b o - = g lcepak Design_Single_Fan (SteadyState)
| o A\ Setup Name = Setup1(3:59:10 PM Nov
Only steady state models are supported. I:?ﬁ ﬁj:i? """ _:l'_*u, Problem Type = TemperatureAndFow (3:
Only the first analysis setup is processed. > - s """ A Maximum Temperature [C] = 7.1950e+01
_ _ 2, ‘ - /1 Maximum Temperature Position [m] = 1.9
ikt I -l I\ Maximum Speed [m/s] = 1.0386e+01 (3:5
[ Debug | Close Help i - /1 Maximum Speed Position [m] = 3.1355%-(
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AEDT Icepak Optimetrics YR S

All Option
=[] Parametrnic
) s . . = -+ N ~ = L Ma| Parameteric from File I
B S=RkEYOptimetrics TRSEIFSEL, UL, SLIRITH B S Ovision
2= Sensitivity
EI @ Optimetrics nl Statistical
L U DESIQHDfEKpEFIFﬂEﬂtSSEtUpl _-E, Design of Experiments

" Response Surface

Optimize Fan Position

Yelocity
[m_per_sec]

6.83
5.83
5.22
4.82
L 3 74
4.82

Temperature
[cell

Zdistance = 60mm |

Zdistance = 60mm |

35.60
34.56
35.52
32.48
31,44
30, 42
29,36
28.32
27.28
26,24
25.20
24.16
23.12
22.08
21.84
20,08

80

3.62
3.21
2.81
2.41
z.01
1.61
1.21
.80
a.48
0.60

Msax: 77.91
||I 80
75

70

65

PoiniMenilor2 Temperalure (cel)

50
Min: 51.08
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Via Drill Size Variations

Via Pad Size Variations

Optimetrics
w

Input Current Variations

Temperature
[cel]l

ARAAE+A1
BABAE+A1
Z60BE+aL
BAGAE+A1
4oEaE+al
BOARE+A1
6ERAE+A1
Z60BE+aL
BAGAE+A1
4ARAE+A1
BEERE+aL
EOEBE+AL
200aE+a1
2EEAE+A1
4EEAE+A1
BEERE+aL

WLwwF o FNOno @ NN R o

via_diameter = 0.025mm |

2 (mm)

WLwwF o FNOno @ NN R o

Temperature
[cel]l

ARAAE+A1
BABAE+A1
Z60BE+aL
BAGAE+A1
4oEaE+al
BOARE+A1
6ERAE+A1
Z60BE+aL
BAGAE+A1
4ARAE+A1
BEERE+aL
EOEBE+AL
200aE+a1
2EEAE+A1
4EEAE+A1
BEERE+aL

via_pad = 0.15mm I

2 (mm)

Temperature
[cell

1. 95BBE+A2
1. 847BE+B2
1. 7387E+BZ
1. BZYFE+BZ
1. 52@FE+BZ
L 4118E82 input_power = 0 AI
1 3BZEE+BZ

1.1939E+82
1 BEYIE+BZ
9. 7595E+A1
& B7EEOE+BL
7. 5GaYE+AL
B 49BEE+BL
5. 481ZE+@1
4. J116E+E1
3 Z2ZOE+BL

0 1 2 (mmj}

Temperature
[cel]l

BEERE+aL
EOEBE+AL
2AAAE+A1
SEEBE+AL
4EEAE+A1
BEEaE+al
EOEaE+al
2@RAE+A1
SEEBE+AL
HEEBE+AL
ARAAE+A1
BABAE+A1
2@EAE+A1
SOEaE+al
4EEaE+al
BAAAE+AL

DweFFANN D DY N D e

0.025mm

Temperature
[cel]l

Wwmw FFLDOnD DN N @@

BEERE+aL
EOEBE+AL
2AAAE+A1
SEEBE+AL
4EEAE+A1
BEEaE+al
EOEaE+al
2@RAE+A1
SEEBE+AL
HEEBE+AL
ARAAE+A1
BABAE+A1
2@EAE+A1
SOEaE+al
4EEaE+al
BAAAE+AL

Temperature
Lcell

. 95BBE+A2
BYLYEE+AZ
FI1SE+BZ
6196E+A2
EEE4E+AZ
S939E+B2Z
Z813E+B2Z
1688E+A2
BSESE+B2Z
4373E+E1
3118E+@1
1866E+@1
HE1ZE+H1
9358E+@1
S1B4E+@1
E85EE+A1

I - i ol e

input_power = 0.5A
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Desktop

Cut =) Undo

53 Copy (™ Redo
save 'k Paste X Delete

View Draw
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Record Run
Script ™ Script ™ Script

Model

Simulation

Pause

tH

Open Command  Show/Hide

Results [Autnmatinﬂ]

Window ACT Extensions

m A LUET A

B [Record Script]]
., X

\

g

A

o

[ T W T R [ RN iy Y S R T % Y

=
=

ScriptEnv.Initialize("Ansoft.ElectronicsDesktop™)
oDesktop.RestoreWindow ()
oProject = oDesktop.SethctiveProject("Frojectl™)

User Recorded Created
Script

oDesign = oProject.SetActivelesign("IcepakDesignl")
oEditor = oDesign.SethActiveRditor("3D Modeler™)
11 ﬁoEditor.CreateCylinder{

12 [

13 "NAME :CylinderParameters"”,

14 "¥Center:=" , "O0mm" ,

15 "YCenter:= , 0L 2mm",

16 "ZCenter:= , Omm",

17 "Radius:=" , "1.04403065085%106mm"™,
18 "Height:=" , "1.5mm",

19 'II1:,;|"|..-I-' :"hl"ﬁ-i"q'=1' mez N

20

Y

Y

[ Record and Run Scripts ][ Manage ACT Extensions ]

L -

P

75\ %/
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— B2 RIRI AN
ZEHelIE—1™

1TEH

& AN
AEDTH2(H T Tool kit A=

HLIEE
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58 B AP E(ERIPythonX
IR AR |, MElole , MRFEE,

HEANBEHZ TMRITEEL.

a-' TronPython C

Ele

ctronicL

IronPython Command

Window

IronPython 2.7.0.40 on .NET 4.0.30319.42000

With Tab completion

dir () -
dir (ocbj) —
help (cbj) -
tutorial () -

lists 21l available methods and objects

lists all available attributes/methods on obj
provides available help on a method or object

provides more help on using the console

tr

vy executing

"dir (oDesktop)" or dir sig(oDesktop, "ver™)

>

oDesign.RunToolkit("SysLib", "Geometry/Data Center Components/Tile", [])

oDesign.RunToolkit("SysLib", "Geometry/Data Center Components/Tile", ['ng"])

oDesign.RunToolkit("SysLib", "Geometry/Data Center Components/Tile", scriptInput)

33
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ANSYS Electronics Desktop
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ANSYS Icepak BB# ACT ISER ACT

B ICACTY RXAMBRIHFSS , MaxwellskQ3DIRE , HBE#ISIcepakiTEMIEIN CFES
/{ﬁ'ﬂ%EM Projectﬂ:IDesignN

S

(~ Project/Design ) S .
. ] ' i
Mumber of EM Designs | 1 b \ Temperature o ﬁ " Yelocity
Projects example_DC_cond v Leen] , L n_per_sec

lcep

_ EMto Icepak

Design1 MaxwellDesign - \ 3. 9415E+81 - 3. 4918E-01
= 2 S A r~r Ea 3.8031E+01 | o1 3, 24Z4E-B1
\ Setup1 Setup T/ 5':: I / X\ S D I‘Ej 3. BE4LE+EL [ - T 2. 9938E-01
- - — YA SN I} Ib -1 ohmi c—Lose 3, 5257E+B1 : 4 2. T436E-B1
ﬂ Simulation T}’EE \ ~ — A [W/m~3] 3. 387AE+@1 11 2. 4342E-@1
, \2: 3.2us3E+@1| . AL 2. 2447E-B1
Type Forced Convection v EU 4, 32Z4E+ES y
I} | l_, 1 LIYE+ES AB9GE+RL | . . ¢ : 1,9953E-81
Flow Speed (mi/s) 2 ) 4, TEDHE DY : M 1. 7T459E-B1
1, S79EE+BY o 1. 4965E-81
Flow Direction +% L4 5. 2478E+E3 L i 1, 2471E-@1
. 1, 7399E+B3 2.5B4BE+BL1| 9. 97EEE-B2
\ Ambient Temperature (C) | 20 / 5, 7741E+@2 2. Y1B1E+81 7.4825E-82
1. 9162E+B2 2. 2774E+81 Y, 9BE3E-B2
(~ Mesh/Solve Settings h (" ) I £, 3592E+81 2. 1387E+01 2. 4942E-B2
2, 1184E+B1 N . .
Mesh Resolution | 3 (Medium) v S~ A2 L\ e.? > s En B 2. BaonErel 2. BoeRE o
Mesh/Sal Mesh and Sal 4 X 7 ' #’ :F’ > D ) q:-LXE 2. 3243E+00
\_ eshisolve €3h and wolve ) - I 7. 7134E-B1
2, SE95E-B1
/~ Two Way Coupling \_ y 5. 4951E-02
Two Way Coupling to EM Design(s)  Yes - 2. B192E-02
Mumber of Coupling lterations 2
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Return Loss (Input Power = 250 W)
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Return Loss (Input Power = 150 W)

S(1,1)[dB]

-5 == No Thermal Feedback
o == Thermal Feedback
== Thermal Feedback - With
-10 \ Enclosure

== Thermal Feedback - With
Enclosure + Solar Loading

26 27 28 29 30

Freq [GHZ]

Z 1D.\)

Enclosure Only (power =150 W)

Copyright (C) IDAJ Co., LTD. All Rights Reserved.

Enclosure (front sides hidden
for demonstration)

Standoffs T

Dielectric
(Rogers 5880)

Copper Traces

Enclosure with Solar Loading
(power =150 W)

L
\\. {’
o -
- W
& »

/N

@ 1000 W/m?




Copyright (C) IDAJ Co., LTD. All Rights Reserve

B AEDT-

Icepak INEES 2

B HFSSE

SlcepakBIEaIK

g = N
'ﬁ'.A.. ui:uéEE[Eé 7]\

45



Z 1D.\)

HFSS-Icepak;&7~15thH

AN

B IcepakE

paKis]

B HFSSIT RN IEERN B EIR™5

SEEREZICFDME E

B AR |, Icepakal LUSTESEE

HFSS

B HFSSOJLAEFEEZR (1ZIN0ThER ) H5lcepakid

N, LURRIW

B NERER IR EEEHFSSHIcepak|BIThERFNE

EXEmINRE

Copyright (C) IDAJ Co., LTD. All Rights Reserved.

STIREA |, (BIRZEIXIRAARIR

ERYTER
B IcepakiRfiFMHFSSIEEENINERY ( BRERINER ) 5

531

il;eerﬂperature

35.8314

35.5230
35.2146
34.9062

34.5979

34.2895
33.9811

33.6727
33.3643
33.0559
- 32.7476
B 32 4392
32.1308
31.8224
31.5140
31.2057

Temperature in ANSYS Icepak Due to Localized
HFSS EM Fields



m Icepakf)UE',EKEJz;zéIJANSYS Electronics Desktop

07(‘ fm@ JRIGUIR S (E

e
FI
._\

® 5EHEM-Thermali;

o) /ZSZEF

® 52 AHIE

»::

T TERiE

'ECADFIMCADS A
® =ELIUIIEE

oCANE

il

/\\\ I I}IIAZ'K Ibz_:jjﬂ:l

3 FRIER (S

Copyright (C) IDAJ Co., LTD. All Rights Reserved.

EHEE

A1

ANSYS Maxwell ]| —
J

.f ANSYS Icepak

@] PlanarTransformer-1
,,,,,,,,,, A ,
11111 ¥ ot
93.85 f FEEE R T T BTG A
93.43 SRR S 83T I AN
as.01 Ll B BT RORATMRRS
b Lig EVR B BB N
s2.59 R i [ B G B g O T
a7 SO NE x
{ 1 ' | 4 N
gLy T ity \
f ARG EE \
S 1
147 ' 1
VI MTHTT el )
$ 141

L

4
'

L] ’ 1
! {
¥ NN iER
' t"\\.‘w‘\\\.‘n 381 1
i AR 3\ e o O, I ]
) 0 O T

| 1 VLA W L )6 0

[ ] HFSS-Icepak-AEDT

—

Planar Transformer

% 1 || inper_secs

=le=

ANSYS HFSS

[r 0 3w |1 F55-tcepaicAED

ANSYS Icepak |

Hybrid Ring Plate ] ‘




-l |

1.': IR BT

""I'-é d &?QEWQE%%ECAE’&?WZF&Q - https://www.idaj.cn/

e M GBS NNE/mimiEsh - support@idaj.cn

"+ ANSYSFEmELS . 021-50588290 : 010-65881497
»  HowtoZ¥Hsm

IDAJ-ChinaBEAREARE SRERE(EIR

ml<Z 1D, )

Copyright (C) IDAJ Co., LTD. All Rights Reserved. 48



