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B: Static Structural
Total Deforration
Type: Total Deforrmation
Unit: mm

Tirne: 1 5

0.36275 Max
032244
028214
024183
020153
di1e12z
012002
008061
0.040205

0 Min
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X50 Scale up
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B: Static Structural

Equivalent Stress

Type: Equivalent (won-Mises) Stress (Average Across Bodies)
Unit: MPa

Tirme: 1 5

X50 Scale up

219.35 Max
194.98

170.81

148.23

121.86

0749

73118

48746

24,373
0.0011406 Min

Equivalent Stress of all Bodies(MPa)

B: Static Structural

Equivalent Stress 5

Type: Equivalent fvon-Mises) Stress (Average Across Bodies)
Unit: MPa

et X50 Scale up
219.35 Max
194.98
170,61
146.23
121.86
97.49
FEARE]
48746
24373
0.0011406 Min

Equivalent Stress of Dielectric_2(MPa)
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Start Ansys WB

. Toolbox0|A| External Data= double clicko}# L} drag & drop2 & System &%

. SYst HIHO 2 Static Structural Systemil Geometry System= M/d

. External Data System2| Setup cell S Static Structural System°| Model0f| ¢&
9| Geometry cell= Static Structural System2| Geometry0f ¢

== ] [ Project
@] mport... ‘ Reconnect Refresh Project F Update Project | o ACT Start Page

i j[=2| = N Project

, Geometry System

2.

i 1Impart... | Reconnect | 7] Refresh Project Update Project | BB ACT Start Page
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ETI— - 5 * [T 2 s
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Coupled Field Static il | External Data
=]
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- ) ernal Data
B sladeGen Create standalone system Electric
@ Engineering Data [ Explicit Dynamics
@ External Data : > u Harmonic Acoustics
HarmonicResponse
§ Bxternal Model g LSDYNA °
£ Genmat [) LS-DYNAAcoustics (Bets)
Wiy LS-DYNARestart
[{) Magnetostatic
- B §{H Modal
2 @ Setup ?our 2 & Engineering Data__v"_, [z Motion
External Data (,I} @ Geometry 2, fili Random vibration
.4 e Model = 4 Ifilji ResponseSpectum
5 8 setp = ° & Rigid Dynamis
5§ 5o 7 = | staticAcoustics
g Soluti
= seten 4 3 [E&_Static Structural r
7@ Resuls 7 M Wl steady-State Thermal
Static Structural
- £
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Trace Pattern A& Q=

5. External Data2| setup cell2 Double click E£= Ot A ZHE(RMB) -> Edit... £ clicksdq
External Data EZ4AC 2 0|5

6. B32| LocationOtalf ...& E&!5l1 Browse...S clickdt0{ Trace Pattern HE7} £0{7} Y=
ECAD_TutorlaI.tgz o2 = =827

= 0= =Hel R o= 37
_1 ._} H lix]., Project Iﬁl A:BExternal Data X
— co . 01_files 2023-05-23 E
Cutline of Schematic A2 :
B3 01.wbpj 2023-05-23
A 8 c D : | ] Design2.scdoc 2023-05-23 817KB
1 Data Source * | Location | Identifier ~ | Master ~ | Descripton ECAD_Tutorial tgz 2016-01-25 24KB
g 2017-06-18 7-5, g 1o g9i15KRB
2 Click here to add a file [~ L] peb.scdoc 2017-06-18 25 754 5 015KE

—
\ ECAD_TLItC—I'iE'.th w | All Files **) o

34 o|= 2 =13
‘ A | B = ° L Lol &
i Property Value Unit xI-'lllilt .I.I.I' = ?g*—l
: - 1 *
R e b Yo
s B o Cadence BRD Files (*.brd)
5 Origin X 0 = Cadence MCM Files (*.mcm)
6 Origin ¥ 0 m Cadence SIP Files (*.sip)
7 Origin Z 0 m ODB++ TGZ Files (*.tgz)
8 Theta XY 0 — Icepak BOOL Files (*.bool)
9 Theta Y2 0 radian Icepak COND Files (*.cond)
10 Theta ZX 0 radian
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Importing PCB Model

7. External Datal| setup cellS 02 £=5H E(RMB) - update clickot0| Trace Pattern & HE

8. Geometry System2| Geometry cellE O£ LS H E(RMB) —> New SpaceClaim geometry...
clickSt® Space Claim Direct Modeler &3

- A hd B
Y | External Data 8 T Static Structural sy smsently  Measse  Facen  Fepsr  Precare
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@ Edit. Setup 7 4 2 | @ EngneeringData +
@ .
.. Re-ead Data Files External Data 3 Q Geometry = .
E3  Duplicate 4 @ Madel F o % Deslanl
Transfer Data From New » 5 @' Setup 2,
T fer Data To Mew 4
ransfer Data Ta New 6 @ Solution 7 .
7_ 7 Undate 7 | @ Results ¥ 4
Update Upstream Components
Static Structural
Clear Generated Data
]
e~
&
- C
1
2 Geometr T
9 New SpaceClaim Geometry... 8
.
Geamet Bl Mew DesignModeler Geometry... M
+
Import Geometry 3 =
53 Duplicate
Transfer Data From MNew 3
ool AR yed0 X8| A =
Transfer Data To New 3
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Importing PCB Model

9. Menu bar0A File -> Open -> ECAD_Tutorial.tgzItQ ME§(O}Z] €| F=2X| OfM| L!111)

10. Options... click ¥ H&0| 2/de} k|H, File Options -> ECAD -> Layer Topology 4B £ OK
click

11. E7| click

SpaceClaim Opticns

SMEer FIetal o
& open x Navigation % ECAD file options
T v 0 01 24 Advanced
F4v  MED - o0 4 File Options Import made
e " a Layout Geometr
= General 1 () Layout Geometry
01 _files (®) Layer Topology
| Design2.scdoc 217KB ACIS
0. [@ o Tusralig: 3,184K8 | AMF Create solderballs as
| peb.scdoc (") Bounding Box
AutoCaD
v (®) Cylinders/Spheroids

[ opors 1] .

CREQ Papdmetric

o 0| E(N) ‘ECAD_TutcriaI.tgz v| All Supported Files (*#) ~
N = T
IGES
— .
B7| HEZ2 & 10.0| 20 click | mopen
X
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Importing PCB Model

12. ImportingE A4 5 =Hast
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=’d F7H(FR-4, Copper Alloy)

15. Static Structural S stem°| Engineering Data cell& double click EE= 01 A S5HE(RMB) ->
Edit... clickSIq T & =2 Ho| 2tdo = 0| &

16. Menu -> File ->Import Engineering Data... 41E§5}0{ PCB_PKG_material.xml I}¥ =2{2 7|
17. PrOjectg CIiCk-(I)-I'O:I WB?_I‘Z.:IEE %OI‘% B trace pattern - Workbench

S Edit View Tools Units  Extensior

L] Mew
[ Open...
[A save
ﬂ Save As...
- A - B
1 e @ wone.
2 @ setup v our 2 Engineeﬁng‘iéﬁ ;;L 15 Export Engineering Data . .,
External Data Ed Geometry o 1 6. . .
- @ Soia 7 Import Engineering Data ...
5 @ Setup Transfer Data From New 2 Ansys Minerva
(] [ QiE Solution Transfer Data To New 3
7 | @ Results #  Update i
Static Struch e s et Outline of Schematic B2: Engineering Data
%] Refresh A
MY Rename 1 Contents of Engineering Data
2
Pronssties 3 % Copper Alloy =| [] | 2 E:¥tech supportif2023_Exzone01_Trace Pattern01WPCE_PKG _material. xml
Quick Help 4 % Die ~| E:¥tech support™2023_ExzoneW01_Trace Pattern'W01WPCE_PKG_material xml
Add Note 5 % FrR4 x| [[] | =2 E:tech supportit2023_Exzonet01_Trace Patternf011PCE_PKG_material.xml
Geometry [ %% Solder_alls ~| O E:'ftech supportit2023_Exzoneidl_Trace Patternitho 1WPCE_PKG_material. xml
7 % structural Steel =| O General_Materials., xml
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Mechanical %t

18. Project Schematic 0| A| Static Structural®| Model2 double click == 012 228/ (RMB) ->
Edit... click® Mechanical 2422 0|

19. Outline =2l 5! Tt A A% Metric(mm, kg, N, s, mV, mA)E 47
B: Static Structural - Mechanical [Ansys Mechanical Enterprise] - [m} x

h Home Geometry Display Selection Automation Add-ons @ o

O~ |gms Tormee RN @ ®
s [Jcomment [@Section Plane R
Solve | Analysis . Point Distributed = Surface Element
o A = B Q : Y g, L chart [ Annatation Coating Orientation
= — Outline Solvers Insert Mass Modify
B | External Data B = Static Structural ot .
: 2 Outline THOX| QA ReE %% C-H QA QA Q| St kMode- TRRORBERE v I
2 @' Setup v 4 2 @ Engineering Data + 4 Mame - .
. Geometry
3 Geometr v [ Project* PS
External Data ¥ 4 B B Model (84)
4 |ﬁ Model =] I (-, Geometry Imports
= Edit... 1 E| (@ Geometry
5 @ Setup o . @ sTP
T PKG_geom
& @_| Solution E = (T Materials
-y T Structural Steel
7 | @ Results 23 Duplicate ‘,g Solder_Balls
" % Die
Static Strud Transfer Data From New 3 @ FR-4
o & Copper Alloy
Transfer Data To New » 2 Imported Trace (A2)
F  Update
C Update Upstream Components Y
| Geometry Clear Generated Data | .
= i @ X
v |,
Geometry 4 %] Refresh Som ~1ox 0.00 9,00 {mrm)
Geometry Reset = Definition ~ 45.00
Source Es¥tech support%2023_Exzonewt.
Rename Type SpaceClaim Messages > x
Properties Length Unit Meters | Show Errors (0) v/ Show Warnings (0) v Show Info (0) v Merge Messages v Pop-up Messages _
Element Control | Program Controlled | Text | Association
Quick Help TS I Body Color =l
¥ Bounding Box
Add Note +| Properties
| Statistics
¥ Update Options 1 9
| Basic Geometry Opl\Dns A4 )

Mo Selection & Metric (mm, kg, M, s, mV, mA)  Degrees  rac /s Celsius
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A HE U Trace Y4 Import

20. Outline2| Geometry -> STP2| 2= BodyE 41E(7 Bodies)

21. Detalls of “Multiple Selection” -> Material -> Assignment0i|A| X{Z
2 "FR-4"2 MX

22. SYUTHWHO B PKG -> “die”, Solder -> “Solder_Balls"2 A7

Outline - 1 Ox Cutline * 3 0Ox
Mame - - Mame - -
N /T8 PKG_geom " \/IEJ Solder 42 ~
. o B OPKG v b o @ Solder 1 W
P— Details of "PKG" - x Details of "Multiple Selection” x
Cutling * A OxX Details of "Multiple Selection” =1 0Ox i : L= o P : =
+|| Graphics Properties +|| Graphics Properties
+|| Graphics Properties o —
Mame - - Definition —|| Definition —| Definition
]:l Project* T re— e Suppressed Mo Suppressed Mo
B r_h" I'-Io-del (B4) lTth"'I:rE':':If B;;'avicr Flexible D (Bet) > ID (Reta)
..... v B Geometry Imparts [': df- - Sl Coordrats Suhem Stiffness Behavior Flexible Stiffness Behavior Flexible
-, Geometry ooreinate SyseEm ETalt ZoaTaInatE =y Coordinate System Default Coordinate System Coordinate System Default Coordinate System
: Reference Temperature | By Envircnment 5 -
El-- %@ STP Reference Temperature | By Environment Reference Temperature | By Environment
_______ 20 Treatment None
@ top . . Treatment Mone Treatment Mone
....... @ Dielectric_1 = Material -I| Material 1| Material
....... /@ intl I Afslgrmert FR-4 l 21. I Assignment Die |ZZJ Assignment Sclder Balls l
------- @ Dielectric_2 Monlinear Effects Ves Monlinear Effects Yes Monlinear Effects Yes -
....... : Thermal Strain Effects | Yes i . -
v® |n.t2 ) : Thermal Strain Effects | Yes Thermal Strain Effects | Yes
....... .+ @ Dielectric_3 +| Bounding Box +| Bounding Box ;
: +|| Bounding Box
------- .~ @ bottom +|| Properties +|| Properties ;
- P +|| Properties
+ | Statistics +|| Statistics

+ | Statistics
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PCB =/d M8 3 Trace @4 Import

23. Outline2| Materials -> Imported Trace -> Imported TraceO®|A] Of2{2} Z0| Details of “Imported
Trace” HE U

- Scope -> Geometry : STP2| 2E Body &4 (7 Bodies)
- Definition -> External Data ldentifier : File 1

Dretails of "Imported Trace” =1 0OX
-|| Scope
Scoping Method Geometry Selection
) Geometry 7 Bodies |

E?'E' Mfatenals | Definition

"""" .,-’ '{t} Structural Steel Type Imported Trace

-y Solder_Balls Suppressed No

b » 5 Die External Data Identifier | File1

....... . T FR-4 -1| Graphics Controls

....... ( -{b Copper Allay Component Average

o 75 Imported Trace (A2) Display Source Points | Off

[5--5 %5 Impaorted Trace | 23. | Settings
" + | Rigid Transformation

-2 Coordinate Systems
[]‘;E" Comnactions +| Legend Cc-ntr:)ls .

o +| Named Selection Creation

"""" & T3 Mesh || Material

B 2 Static Structural (B5) Madeling Averaged

v [ Analysis Settings = | Discretization

- 7@ Solution (B6) W X-Discretization 200

Y-Discretization 200
+| Beta Options (Beta)

SNE
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Trace ¥ Plating 24 M &

24. Details of “Imported Trace”0l| A External Data Identifier : File 12 MEi5}H, Data view0l| Zt S'&
Layer, Thickness’d 27} XI5 Y™ E|1, Trace material ‘&= “Copper Alloy"2 474

25. F7I2 Worksheet?| Plating Material = “Copper Alloy" 2 4™

-> 3PMX| & 6670 H’d 2L (%t 7HE Copper Alloy2 HZA Z Ctrl + C-> 1P 25 MEH Z Ctrl + V)

Data View Worksheet

Name Diameter (mm) | Plating Thickness (mm) | Filled Plating Material Fill Material Start End
(1] 100C118NP 3 0 v bottom top
- - - 2 114X160_94P 239 0 ca bottom top
Layer |Th|ckness {mm) || Trace Material | Active | B 120C78p oo 7 o B top
1| y) V) W 14| 150C94P 2.39 0 [v bottom top
—| tl:p 0.03556 5 | 165C125P 3.18 0. [ bottom top
2 | Dielectric_1 |0.11838 6| 42c26p 0.66 0 &2 bottom top
1 = 7| 42C26P_1 0.66 0 ca bottom top
3 |int 0.03556 B 42C26p_2 0.66 0 v botiom top
0| P - PR ER 45C28P_MOD 0711 0 [+ bottom top
= Dielectric_2 1176 110 | 45C28P_MOD_1 0711 0 [ bottom top
5 |int? 003556 (11| 50C26P_THERM_ORTH 0.66 0 2 bottom top
— - - 12|  50C26P_THERM_ORTH_1 0.66 0 v bottom top
& | Dielectric_3 |0.11838 3] S0C31P 0787 0 2 bottom top

7 | bottom 0.03556 C

Data View I
Worksheet
25.
24. Name Diameter (mm) | Plating Thickness (mm) | Filled Plating Material Fill Material Start End
N N N = 1| 100C118NP 3 0 v Copper Alloy bottom top
Layer |Th|ckness {mm) | Trace Material | Active | = T14X160,948 e 3 = Conper lloy e =
1 | tol 003556 Copper Alloy W 3] 120C76P 193 0 v Copper Alloy bottom top
— p . s F}p } 4 | 150C94P 2.39 0. v Copper Alloy bottom top
2 | Dielectric_1 | 0.11938 Copper Alloy 5 165C1258 318 0 2 Copper Alloy bottom 1op
m | _ra ) 6 | 42C26P 0.66 0. v Copper Alloy bottom top
3 |int 0.03556 Copper Alloy I 42C26P_1 066 0 v Copper Alloy bottom top
A4 o - 4 44T ' - 3 42C26P_2 0.66 0. v Copper Alloy bottom top
| DIE|ECtnC—2 N ! E CCF}F}EI’ A”C} 9| 45C28P_MOD 0711 0. v Copper Alloy bottom top
5 |int2 0.03556 Copper ,\5‘”[;} 10| 45C28P_MOD_1 0711 0. [v Copper Alloy bottom top
— . . . 11 50C26P_THERM_ORTH 0.66 0. v Copper Alloy bottom top
& | Diglectric_3 | 0.11938 Copper Alloy 12| 50C26°_THERM_ORTH_I 0.66 0. 2 Copper Alloy bottom top
=] 13 50C31P 0787 0. 2 Copper Alloy bottom top
7 | bottem 0.03556 Copper Alloy

SNE
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26. Outline2| Mesh Ot £3&/(RMB) -> Insert -> Sizing &4
27. Details of “Sizing”0f| A ozt 20| 2’8 = 0122~ 2FE|(RMB)¥ Generate Mesh &
- Scope -> Geometry : = Body 1&4

- Definition -> Element Size : 1Tmm &2 (StY| A &9l =)

MName v )
T project* 498 Mesh

- (@ Model (84) i 6@ Body Sizing
/5] Geometry Imports

-t Static Structural (B5)
/T8 Geometry o . .
5., [ Materials : (Eﬂ Analysis Settings
& Structural Steel El--9{& Solution (B&)
'-/g g_”'der—s"'”s LT Solution Information
w e . T P -
O FR4 Details of "Body Sizing” - Sizing
% Copper Alloy 5e
= - -| Scope
-(E' Imported Trace (A2) P
..... %5 Imported Trace Scoping Method | Geometry Selection
B¢ Coordinate Systems 27. | Gecmetr_v 57 Bodies
& Connections —
-|| Definition
Stat Insert b Method ﬂupprected Mo
VI g update | 1 sizing | i
7@ = = 26. Type Element Size e e
e desh Contact Sizin . R S LA A, et
$  Generate Mes " 2 Element Size |1.0 mm OSSR S NS SISO S S eSS
For A&, Refinement ~ i ":“E“ :0:3*:::::::::‘\4: '-‘r‘::::::::‘::{'::::ao ]
Preview 3 — Advanced £ ‘:‘::‘e"-‘ ”:"1—“‘ o .: :::‘:::,’
Show > | @ Face Meshing Defeature Size | Default >
iz
Create Pinch Controls Mesh Co -
# % ) Behavior Soft .“"“:E,:‘.;:._
; > =
o E& Match Control = ;::_:::‘{:‘:::‘2_:’ :
s":”
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28. Imported TraceO|M OIA 2

F2M(1) : Trace Material

Insert

| £ Import Trace

Supporess

Import Trace

¥

(1) Press F1 for help.

Import trace data

Group

Imported Trace

fwerage

1 Max

0 REARY
Qrrrre
0.66667
[EEEEE
LEEREE]
033333
QI
[ARRAR}
O Min

Dielectric 1

Bottom Layer



Mapping® Trace Z1} Summary

29. Outline -> Import Trace -> Imported Data Transfer Summary0j|A{

Cutline

ts

~ 0 0Ox

Mame - -
T project*

:@ Model (B4)
-/ T@ Geometry

Geometry Imports

#ftﬁj =TR
[ T@ PKG_geom

- Materials

------- . @ Structural Steel
: ‘/{} Solder_Balls

L
_;'*’() Copper Alloy
B- _/,_, Impurted Trace (42)
= ‘/f—c\ Imported Trace
=i Trace Coordinate System
29 |LT_| Imported Data Transfer Summary |

-0 54 Coordinate Systems

\/F—‘\ Cu:unnectons
[ _/,_, Contacts

/%8 Mesh

b v B Body Sizing

7 Static Structural (BS)

-------- HI[ Analysis Settings

Mumber of source elements: 288463
Mumber of target elements: 149104

Mumber of elements mapped : 149104
Number of elements not mapped : 0
MNumber of elements outside : 0

Percent nodes mapped: 100%
Weight calculation time: 1.714 (s)
Mumber of variables to interpolate: 5.
Interpolation time: 0.782 (s)

Results:

Average Metal Fraction:

Row Source
X Y z
1 0.5004695 0.5004695 0.5004695
2 [|1.211789e-002|1.211789e-002(1.311789e-002
3 0.8073331 0.8073331 0.8073331
4 |1.311789e-002 1.311789e-002 |1.31178%e-002
5 0.8467903 0.8467903 0.8467903
6 (1.311789e-0021.311789e-002(1.311789e-002
7 0.4734688 0.4734688 0.4734688

%|%E Imported Trace HHE =9I

Metal volume {mm3):

Row

S| R W A e

Source Target
X Y £ X Y £
354.7311 |354.7311 354.7311 |353.4259 | 353.4259 |353.4259
31.21444 |31.21444 31.21444 |31.87436 |31.87436 |31.87436
572,235 | 572,235 | 572,235 | 567.757 | 567.757 | 567.757
292.2203|292.2203 292.2203 |298.3982 |298.3982 |298.3982
600.2021 |600.2021 600.2021 |597.2144 |597.2144 |597.2144
31.21444 |31.21444 31.21444 |31.87436 |31.87436 |31.87436
335.5931 |335.5931 335.5931|332.5103 |332.5103 |332.5103
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30. Outline -> Connections -> Contacts ME! = Details of “Contacts” -> Auto Detection ->
Tolerance Slider : 10022 &

31. O A 222/(RMB) £ Create Automatic Connection click(492| M= = =9l 7}5)

= ‘, {&) Connections
LB ) Contacts
E‘ ..... v QF:'[J Mesh

i 6@ Body Sizing

Details of "Contacts”
—|| Definition

Connection Type Contact

-|| Scope
Scoping Method Geometry Selection
Geometry All Bodies

-)| Auto Detection
Tolerance Type Slider

30. | Talerance Slider 100

Tolerance Value 5.03e-005 mm
Use Range Mo
Face/Face Yes
Face-Face Angle Tolerance | 75.
Face Overlap Tolerance off
Cylindrical Faces Include
Face/Edge No
Edge/Edge No
Pricrity Include All
Group By Bodies
Search Across Bodies

|| Statistics
Connections 49
Active Connections 49

SNE

----- = Coordinate Systems
E" Connections

Bl
T £

[

E| ----- 0 Mesh

i 168 Body Siz

Details of "Contacts"

-|| Definition
Connection Type

|| Scope
Scoping Method
Geometry

|| Auto Detection
Tolerance Type
Tolerance Slider
Tolerance Value
Use Range
Face/Face

Face-Face Angle Toleranc
Face COverlap Tolerance

Cvlindrical Faces

Create_

Insert

| #

Create Automatic Connections
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Boundary Condition
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