1 SYSTEM AND METHOD FOR | MPROVED MESH GENERATI ON AND PCBA MESH GENERATI ON
Field of the Invention [0001] The present invention generally relates to
simul ation of solid conponents wusing finite element nmethod. In particular,
the invention relates to nmethods and fystens for inproved pre-processing
of input data files before nesh generation and inproved nmesh generation
for PCB assenblies for drop test sinulation. Background of the Invention

[ 0002] Consuner products are often designed for functionality, ease of use
and in S48 YEM N METHORE ORUIMEBREEVER) MESH G#dNERMITONeANE3i gner s
today have al so begun to nmake considerations for "consumer proofing" of

products. [0003] Mechani calPGRBAMESHGENERAJIGMN strength and resistance

to inpact are just sone variables that engineers are beginning to factor
in when "consuner proofing”. [0004] One particular test for assessing the
durability of such consuner products is. the "Drop Test". Mbile phones and
Personal Digital Assistants (PDA§Idefghe Inventiah e are consumer products that
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generated using a variety of netho the nost popul ar net hods
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the actual product. This mesh conprises a representation wusing finite
el enents to rieprewdmieshigengaiometior PCBdatseantdies féralrae tesiadimplatduct . The
geonetric data is usually obtained fromcomercially-avail able
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Background of the Invention

[0002] Consumer products are often designed for functionality, ease of use and in
today’s markets the aesthetics as well. In addition, the designers today have also

begun to make considerations for “consumer proofing” of products.

[0003] Mechanical reliability, structural strength and resistance to impact are just

some variables that engineers are beginning to factor in when “consumer proofing”.

[0004] One particular test for assessing the durability of such consumer products is
the “Drop Test”. Mobile phones and Personal Digital Assistants (PDAs) for
example are consumer products that are often subjected to such drop tests.
However, instead of the expensive drop tests where actual products are dropped,

simulated drop tests using computer models are now possible.

[0005] Models of such products are first generated using a variety of methods.
One of the most popular methods involve the techniques of “meshing” or generating
a “mesh” to represent the actual product. This mesh comprises a representation
using finite elements to represent the geometric data of the actual product. The

geometric data is usually obtained from commercially-available computer-aided




design (CAD) software. There are nunerous types of finite el enment nodels
for mnmeshing and sone non |imting exanples are: shell, tetrahedral, and
hexahedral neshes. Each type of nesh has its own inherent characteristics
and the basic elenent is in the shapx;t as described by the nanme, with
correspondi ng nunber of nodes termnating in each of the corners or edges
of the elenent. [0006] Typically, every conponent in the consuner product
such as the HMesgh §CAD) seftwarspr Eberntasel niiperpus gynes sofbfiniGAElethenininadeds &1 t hei r
equi val ents. The CAD _ draw ngs. then undergo a transfar i on or ing to
convert the MR AN nAR Jpiting SKArpRles fis: ahqlhéptr%&eggicﬁnd 9(1321
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interaction between finit enent s e nmesh need to be assigned by the

engi neers. Saesatrnhifgtingia¢adosthe eortlrt bodipet bidthe BREE@nE 0 be factored in
are: contact pairs, ground constraints, nulti-point constraints (MPC),
velocities and inpact orientations. Qher details include the definition
of the material properties appropriate to |loading regine nust also, be
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comonly referred“to as vers are o r these sinulattons.
They are hovwgwermsdh dfithdgpendesducon t he neshing and assi gni ng of boundary

conditions before the sinulation can be perforned. [0010] Many of such

consuner products conprise of a variety of conponents and
[0007] However, generating such meshes is a long and tedious process and requires
that the engineer performing the generation be skilled. After the mesh is generated,
further details such as the boundary conditions which define interaction between
finite elements of the mesh need to be assigned by the engineers. Some of the
boundary conditions that need to be factored in are: contact pairs, ground
constraints, multi-point constraints (MPC), velocities and impact orientations.

Other details include the definition of the material properties appropriate to loading

regime must also be included in the model.

[0008] The resulting mesh, material definition and boundary conditions are then
subject to a computer simulated crash or drop test to then assess the durability and

survivability of the product.

[0009] Commercially available softwares such MSC-Dytran and LS-Dyna (
commonly referred to as “solvers”) are often used for these simulations. They are
however still dependent on the meshing and assigning of boundary conditions

before the simulation can be performed.




nodul es. They can be broadly classified into for exanple: plastic housing
covers, Printed Crcuit Board Assenblies (PCBAs), Liquid Crystal D splays
(LCDs), netal franes, and power nodul es. These different nodul es and
conmponents have different characteristfics and neshing themw th different
techniques result in different results. [0011] Engi neers and designers

of ten conprom se by using one single nost convenient nmesh type or a nesh
type that is #98] Neny absushtconsmoer pmdmtse:oncmiﬁpoﬁervméetfycnf coswhhergs aibwever
thi s di sadvant a eouslﬁ/ results in sonme of conmponent s not bei ng neshed
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[0012] One of the nore difficult parts to nmesh is a PCBA. The PCBA may

conpri se of adiffemnyreasitsa f ew hundred conponents. Cenerating a nesh for a
PCBA is nore often than not one of the nost tinme consum ng and tedi ous
tasks. Inportant or tall corrponents be it resistors, capacitors, diodes
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seeks to provide nethods and systens for i mproved

components not being meshed correctly for simulation purposes. An example of
which is making use of a tetrahedral automatic mesh generator available in
commercial applications to create a mesh quickly. Such meshes usually result in
meshes comprising either very distorted elements or very small tetrahedral
elements. When these meshes are submitted to the commercial solvers, the model

will either not run at all, or result in unacceptably runtimes of several days.

[0012] One of the more difficult parts to mesh is a PCBA. The PCBA may
comprise of as many as a few hundred components. Generating a mesh for a PCBA
is more often than not one of the most time consuming and tedious tasks.
Important or tall components, be it resistors, capacitors, diodes or chips, have to be

individually meshed and then assigned a relationship to the meshed PCB.

[0013] It can thus be seen that there exists a need for a easier and faster methods
and systems for improved pre-processing of input data files before mesh generation

and improved mesh generation for PCB assemblies.




pre-processing of input data files before nesh generation and inproved nesh
generation for PCB assenblies. .[0015] Accordingly, in one aspect, the
present invention provides, a nmethod for inproved pre-processing of input
CAD data files before nmesh generation {or a conputer sinulated drop test,
conprising the step: checking the input CAD data files for a predeterm ned
characterization identifier; and characterizing and assigning nesh type to
the CAD input data file in accdomisayef the Invemtionedet er mi ned

characterization identifier; wherein the predetermned file format further
conprises a predeterm ned characterization identifier. [0016] |In another
aspect, the dpewidnthe preent inventpmogelteto, pravisly snathedsondisypiems ddr improved
pre-processing of input CAD data file before nesh generation for a conputer
sinul at ed dr dpewERsessipg of dpRitedsta dilpy PefPrrg megh fgeneratiofe @R rimpENsH e et

recei ving and chfck' ng e inﬁUt CAD data file for a predeterm ned
characteri zatgegﬁral%ﬁ}ri e 8 Rnar act eri zati on dat abase for stori ng data
of predeterm ned characterization identifiers and data of correspondi ng
mesh types of the predeterm ned characterization identifiers; a file

char act eri zat[pers) rmmhﬁn%@,uml &t ispe@Nthd PreserACiae&iol provides; hamatberfozat i on
dat abase for assigning the corresponding nesh type to the input CAD data

file from t henfpréedciregkeressmg of enpua GAPutlat ifdes defoed hesh igasdrationt foora nodul e
for receiving the cor_resPondi n%ﬁ mesh type and for_ providing neshing and
si nul ati on | rfoPHEar syRylated die feshocompasing the steppshickige dig Hipu &ﬁlprﬁs"gﬂ CAD

data file in accprdance, with.the shi.ng. and.sinul ati on instrycti.ons from
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characterization identifier; wherein the predetermined file format further comprises

a predetermined characterization identifier.

[0016] In another aspect, the present invention provides, a system for improved
pre-processing of input CAD data file before mesh generation for a computer
simulated drop test, the system comprising: a file checker module for receiving and
checking the input CAD data file for a predetermined characterization identifier; a
characterization database for storing data of predetermined characterization
identifiers and data of corresponding mesh types of the predetermined
characterization identifiers; a file characterization module coupled to and for
accessing the characterization database for assigning the corresponding mesh type
to the input CAD data file from the file checker module; a simulation details
instruction module for receiving the corresponding mesh type and for providing
meshing and simulation instructions; a meshing module for meshing data from input
CAD data file in accordance with the meshing and simulation instructions from the

coupled simulation details instruction module.




files; determning PCB of the PCBA; determ ning baseline of PCB;
determning plurality of PCBA conponents nounted on the PCB; determ ning
base surfaces and their corresponding surface areas for the plurality of
PCBA conponents; determ ning heights ﬁf the plurality of PCBA conponents;
and generating instructions for nmeshing the plurality of PCBA conponents
on the PCB. [0018] In a further aspect, the present invention provides, a
system for inpetidd yeteshothenesmsei, othe f preseCBMvertinmr ipsdvades, & P@Bhod for
determ nator for receiving a PCBA_ CAD file and for determning a PCB from
the PCBA CAD imprevedgnesbsnerghigibine MICBA sowprising thsy stersy r%fétvg%grﬁﬁ%gﬁg%ﬂ PCBA
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poi nt mass conpon m nat or etermning sna nponent s
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during meshing; a PCBA conponent height determinator for determ ning the
hei ght s of t hiztdP@Bdng dwejhire nf sthea plmsaity i o UPCBAarsmiponenis erand i geanerating

i rregul ar PCBA conponent data; and a PCBA sinulation detail instruction
nodul e for prigsrustings fonancsbing dhe patalipgolReBAfcompeparHs Ay thertCBi nul at i on.
Brief Description of the Drawings [0019] A preferred enbodi nent of the

present invention will now be nore fully described, with reference to the
drawi ngs of Wela bl N0 1.4 : dj . em for
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; [0022] G 3 illustrates a block diagramof a systemfor a system

for inproved CAD file and for determining a PCB from the PCBA CAD file; a PCBA component
determinator for determining all PCBA components; a irregular PCBA component
determinator for determining all irregular PCBA components; a PCBA component
base surface area determinator for determining surface areas of base surfaces of the
PCBA components; a point mass component determinator for determining small
components below a predetermined size and for assigning a point mass to the small
component during meshing; a PCBA component height determinator for
determining the heights of the PCBA components; a user input means for user

input of irregular PCBA component data; and a PCBA simulation detail instruction

module for providing and consolidating data for meshing and simulation.

Brief Description of the Drawings

[0019] A preferred embodiment of the present invention will now be more fully

described, with reference to the drawings of which:

[0020] FIG.1 illustrates a block diagram of a system for improved pre-processing

for input data files before mesh generation;




mesh generation for PCB assenblies; [0023] FIG 4 illustrates a flow chart
for a nethod using the systemin FIG 3; Detail ed description of the

Drawi ngs [0024] A system and net hod for inproved pre-processing of input
data files before nesh generation and inproved nesh generation for PCB
assenblies. In the follow ng description, details are provided to describe
the preferred and the alternate enbodinent. It shall be apparent to one
skilled in the art, however that the invention rmay be practiced w thout
such details. Sone of the details may not be described at |ength so as not
to obscure tH@O2RVEAL ?dHPStWﬁOWTPJ@T%@Eﬁ@%ﬁth%‘rusmﬁih%%@é?%ﬂ@%g@éessi ng of
i nput data files before nmesh generation in accordance with the present
invention uses a file characterization nodule for characterizing the input
data files t r ' ﬁgﬁ&]? a i.zatd ase is
referred to ;@ézzﬁhlg%glc@g%lt?%%sb%Pk?ﬁg estgfngéﬁﬂtg@p{é&tc% Sg&ﬁaﬂﬁgﬁl%g{%?ven
the nature ofmedheehiratién fhaPanfdsk@sblic:ne i nput data files are often

Conmputer Aided Drawing (CAD) files of an item or consuner product which a
drop test sinulation is desired. The CAD file woul d conprise
representations of all the surfaces of the consuner product. Such systens
may readi |y DB K&k AaBustigies & fionphariehor amethndaisiig the svptgm in KG. 3¢t woul d
readily be famliar with the working aspects and application of the
conputer. 7 [0026] There are different nmesh types and they are suitable for
sinmulating different materials and conponents having a variety of
different characteristics. The consuner products for drop testing usually
conprises of a few main copp@NeNdderiptidtef th@Prdvdhgexanpl e be cat egori zed
into groups like: front cover, back cover, LCD, PCBA, power nodul e, and
metal franme. Since these groups all have their

[0024] A system and method for improved pre-processing of input data files before
mesh generation and improved mesh generation for PCB assemblies. In the
following description, details are provided to describe the preferred and the
alternate embodiment. It shall be apparent to one skilled in the art, however that
the invention may be practiced without such details. Some of the details may not

be described at length so as not to obscure the invention.

[0025] The system for improved pre-processing of input data files before mesh
generation in accordance with the present invention uses a file characterization
module for characterizing the input data files that are received by the system. A
characterization database is referred to for the selection of the best mesh type to be
applied given the nature of the input data files. The input data files are often
Computer Aided Drawing (CAD) files of an item or consumer product which a
drop test simulation is desired. The CAD file would comprise representations of
all the surfaces of the consumer product. Such systems may readily be performed
on a computer and one skilled in the art would readily be familiar with the working

aspects and application of the computer.




di stinct characteristics, they would al so respond differently to nmeshing
wth different nmesh types. Mesh TypeCGeonetryExpected ContactSensitivity t

I nteracti onDeformation |IShell Thin & regularDirect inpactH ghly sensitive
normal to surface 2Tetrahedral Thin & r;;gul ar bl i que and edgelLow sensitivity
i npact to surface 3Hexahedral Thick & regul arOolique and edgeMedi umto high
i npact to surfacesensitivity Table. 1 [0027] By providing a file

char act er i zat[0026] Thdu¢ exe differegumsdniypds anddhdyr @d stitabla fwisgmulatingediffeteppe to a
particul ar conmponent or material is taken out. Referring to  Table 1, an
exanpl e of t hBalgyals|aRg| eomppaentsy Badang @r varistiepfy difesgnt edhamckerisbessi dEfed  and
recommended. For exanple front cover of a PDA would |ikely be better
reaned 11 usi HORPER HRbHs or GRS sl Srirdoel 8 Mt rESLIRBRRY e
CAD files, j ' . fi i.ng to
now he CAD 11 16s "ok P “EREY SerarebRanld fup: Mo Ao CNFE LB ol o
20. The predetepiPaBa, fpeieBinddale, th® nfofD ffdnkee $ihcd Hickd @Foups GllIPEVE @beid
Characterization ldentifier which my be appended to the Dfile 11 nane
for ease of idiemtci fihescicontiandher ovesddiaky. r&ppdd 2B feRatlertoi mgshting Fith 1, a
typi cal system 10 in accordance with the present invention conprises a
file checker ifgignbmesh (#eeh recei ves an input of CAD (conputer aided
drawing) files 11. The CAD file 11 is prepared in a predeterm ned

Mesh Type Geometry Expected Contact|Sensitivity to]
Interaction Deformation
1 Shell Thin & regular Direct impact|Highly sensitive

normal to surface

2 |Tetrahedral Thin & regular Oblique and edge|Low sensitivity
impact to surface

3 |Hexahedral Thick & regular Oblique and edge|Medium to  high|

impact to surface sensitivity

Table. 1

[0027] By providing a file characterization module, the guesswork required to
assign a mesh type to a particular component or material is taken out. Referring to
Table 1, an example of the available mesh types for a few variables are considered
and recommended. For example, a front cover of a PDA would likely be better

meshed if using tetrahedral meshing.

[0028] The user while preparing the CAD files, would first prepare and categorize
the CAD files according to how the CAD files may be characterized by the File
Characterization Module 20. The predetermined format for the CAD file 11 further
comprises a Characterization Identifier which may be appended to the CAD file 11

name for ease of identification and processing.




format for ease of identification of the contents. The predeterm ned fornmat
for the CAD file 11 conprises at | east one Characterization ldentifier.

[ 0030] The Characterization ldentifier nmay be inplenented sinply by a
matter of naming the CAD file 11 naney,in a predeterm ned nmanner.
Alternatively, the Characterization I%ientifi er may be a predetermned term
inserted into the file header of the CAD file 11. [0031] The file checker
modul e 13 is 9828} Referrivg 4o fHlGe MWaWa@abrsYszqm Bhimengordanczowithihe Ipresseti ves

the CAD file 11 fromthe. file.chec ulel The fil e checke dul e
13 cheoks o BHETI8 SOMEISEHa EABOKFmPRuRLS HhisheRfaeiussfihdgput of CAD

characteri zat D 11 does n t he (EAmD; eis
sent to the @&Pugg%@%{ ‘ll'l%(r?]mr%g Srﬁ §% [80@%‘ ﬂjhlg W?Haée& Hlar grefl eri 213%4 on
nodul e 20 r efﬁhﬁ&%ﬁegabﬁdbﬂnmﬁbﬁapﬁfeeadn{fe% Ofthe ﬁ%ﬁ&%ﬁﬁe@?oﬁngt fdrngk the
best nesh type for generating a nesh for the particular CAD le 11 in the

pr edet er m nedCADrfiletll comprisdtag tdagtaine @hat¢Reizaionddemiient Mesh Type
I dentifier 1FrontCoverFront Cover of PDATetrahedral elenment 2LCDLCD di spl ay
of PDAhexahedral el ement 3Met al FranmeMet al Frane of PDAShel | el emrent or

tetrahedral el enen e 2,[0033] A_non limting exanple of the contents
of a charact eﬂopﬂtf%ggea%%g@@%ééqn@ lerswame inplegisnEgd simply by a matter of

naming the CAD file 11 name in a predetermined manner. Alternatively, the

Characterization Identifier may be a predetermined term inserted into the file header

of the CAD file 11.

[0031] The file checker module 13 is coupled to a file characterization module 20
which receives the CAD file 11 from the file checker module 13. The file checker
module 13 checks to ensure that the CAD file 11 has a predetermined
characterization Identifier. If the CAD file 11 does not, the CAD file is sent to the

User selection module 15.

[0032] The file characterization module 20 references data in a characterization
database 22 to find the best mesh type for generating a mesh for the particular CAD

file 11 in the predetermined format.

Characterization |Type of Component Mesh Type
Identifier
1 | _FrontCover Front Cover of PDA Tetrahedral element
2 | LCD LCD display of PDA hexahedral element
3 | _MetalFrame Metal Frame of PDA Shell element or tetrahedral
element
Table 2

[0033] A non limiting example of the contents of a characterization database 22 is

shown in Table 2.




[ 0034] The appropriate nesh type is then assigned to the CAD file 11 and
sinmulation details are further added in the Sinulation Instruction Mdule
24. The output fromthe Sinulation Instruction Module 24 is a data file
conprising the original CAD file mﬁthgthe appropriate nesh type and the
sinmulation details added. This output”file is sonetinme referred to as the
i nput deck. The input deck is then sent to the nmeshing nodule for the
generation of a nesh to represent the contents of the CAD file 11. The

meshi ng nodul e 26 is coupled to the sinpulation nodule 28 for_running the
si mul ation of [0P3H Thﬁpappraee&tet Begh Sescds é!??noasstﬁyf«g dp #RafPd dileiddk @ howi ng

et hod 200 1 1B BARALE R bR SRR PR Mool
recei ving 210, @byt hemCAR éiHu?ati@»ﬂ-Ins-mf‘cti%@/l{)]&dl@ 24%sthen ﬂ-f@@@fhgﬁﬁﬁ qhecki ng
215 for the predetermned file format by the file checier nodul e %3. [ 0036]

| f the predet&igthdl€ADifllewitdriedpprcpriateanesht typ® dniehdbbuldtioa dbhils bhdéedmet hod
200 proceeds to the next step of characterizing 225 and assi gning a nmesh
type to the TiDofipuefilelis stimeisms refprrédstopay therimpd deyk.t Abe Eapgué deck is then
Characterization npdul e 20 by | ooking up.the necessary data in the

Char act er i zat f8htodhe Bisalipg pwdulg fagthe gppgrationpt agneghip erresenighepentents of 11

e Lo B SRR Bt B RIS R SRR RS

" _Front Cover "¢ ggﬁiﬁ i zat.i ldentifier. Fi

Char acteri zatﬁotk)n utﬁgg m%&ﬁg%{ii@hﬁgg%%ntgﬁ? car y’}\h ai%norta}gg@rsrlgsi?&type
of tetrahedr adhoeshiht @edults 5f BARIhulaRd Htoppsk. t he meshing nodul e 26 woul d
then mesh the CAD file 11 in accordance to the nesh type assigned. 10

[ 0037] Next, the step of receiving 230 simulation instructions is carried
out. The

[0035] Referring to FIG. 2, the method 200 in accordance with the present
invention starts with the receiving 210 of the CAD file 11. The CAD file 11 then
undergoes checking 215 for the predetermined file format by the file checker module
13.

[0036] If the predetermined file format is present in the CAD file 11, the method
200 proceeds to the next step of characterizing 225 and assigning a mesh type to
the CAD file 11. This step is performed by the File Characterization module 20 by
looking up the necessary data in the Characterization database 22. A non limiting
example for a CAD file 11 name for a front cover of a PDA having a
Characterization Identifier appended may be “XXX FrontCover”, where “XXX”
is the file name and “_FrontCover” is the appended Characterization Identifier.
The File Characterization Module 20 would then automatically assign the mesh
type of tetrahedral mesh to this CAD file 11 and the meshing module 26 would

then mesh the CAD file 11 in accordance to the mesh type assigned.




user will have to provide details such as boundary conditions, materi al
properties, densities and other contact information. [0038] Foll ow ng

whi ch, the sinulation instructions conprising geonetry definition and
characteristics are sent 235 for mesh generation. Afterwhi ch, the
simulation input file is sent for si%ulation 240 to generate 245 an out put
anal ysis deck. [0039] This applies to alnost all types of conponents except
the PCBA |f O8F] MopAheistey plsreesiviog AB@ sieenlationdnsipustions Bocafténd ¢wiprbved nesh
generation for P%g asseanLgs i n. Fl 3.is ysed. [.0040] If,&he )

pr edet er mi ned*F} Ml henRPrPEdResialli 84bhs houndary cepgiipny, @ajerial pyppertist hod
200 proceeds t:h S for iving 250 user selection for a nesh
type for nesh(lleglaﬁlfiae Cﬁ%rfﬁto?{eacﬁffqrﬁl%ﬁ%% User sel ection nodule 15. [0041]
Referring to FIG 3, the system 30 in accordance with the present invention
for inproved nmesh generation for PCBA conprises a PCB Determ nator 43 which
recei ves the [B@BA FoNowind @hiéh, thasindgithihdtestidideonpeisivg rpomneni definiseir f ace
that is the PCB. The PCB determ nator 43 does this by searching through
all  conponerand chadcktisticsces s¢m 333efoP@BAh @aierhfidne  Aftefveliclynibe wirnblatidre

| ar gest surface rea and then desjgnating this conponent{ or surface as the
PCB. [0042] THRUIE{Ss1E FFwat%%git%é%neéa‘fpéé%a%aﬁ‘ﬁﬁ?@%bswéleélﬁ-m nator 45
for determning all the PCBA conponents nounted on the PCB. All conponents
or surfaces that the PCB determnator 43 did not consider to be the PCB

Wil be  cONSo6R rhil apPRsREBAGAMAAN! or dippckinds Wedh d0 PAHRIYY e POBA

conponent determ nator 46, a PCBA cofrponent base surface area determ nator

48 and a poi MCBASHe ¢OEROtRBed Itk el HemaBO fobMn@beed ekt Bederfdoe®CRO t he
PCBA conponent determ nator 45. The irregul ar PCBA
assemblies in FIG. 3 is used.

[0040] If the predetermined file format is NOT present in the CAD file 11, the
method 200 proceeds to the next step of receiving 250 user selection for a mesh

type for meshing the CAD file 11 in the User selection module 15.

[0041] Referring to FIG. 3, the system 30 in accordance with the present invention
for improved mesh generation for PCBA comprises a PCB Determinator 43 which
receives the PCBA CAD file 41 and determines the one component or surface that
is the PCB. The PCB determinator 43 does this by searching through all
components and surfaces in the PCBA CAD file 41 for one with the largest surface

area and then designating this component or surface as the PCB.

[0042] The system further comprises a PCBA component determinator 45 for
determining all the PCBA components mounted on the PCB. All components or
surfaces that the PCB determinator 43 did not consider to be the PCB will be

considered to be PCBA components 45.



conponent determ nator 46 scans the PCBA CAD file 41 and searches for
conponents with irregul ar shapes or surfaces. The PCBA conponent base
surface area determ nator 48 determ nes the base surface of all the PCBA
conponents and the base surface areas,of all the PCBA conponents. The base
surface of the PCBA conponents is one surface of the PCBA conponents which
is substantially planar to one surface of the PCB having the |argest
surface area.[0p4044h iTegulap FIGRA vamporamindoteaninaide tter aiPidt o coBponkrt exapd nes
PCBA conponents. having a surface area |l ess than a preag{erninedﬁéurface

area and assiGHEc% 2558, determpaator %aflqima@tp@ahﬁ?%;%rfpmp?ﬁ%rﬁ t?}’lélll%ﬂ‘tort alf)"lcn nt
ld Db ilab PCBA D,.fi 1. i PCBA

e onoon o e LR O LB EP ot a3 BB PO 5

meshi ng and Sédglxﬁﬁkhtoaeteﬁm%k &% QfanS UL 15?%!3'45 PBAile CAMPRCRLRNE GBf be

Surface Mounted capacitors and resistors A PCBA conponent hei ght

det er m nat or &)Znﬁdnta,ntde&i@lriff'e%lllﬁk%hbﬁ& deingites.0fThe tHTB LCBAp6 T A ¥usfach t he
PCB is further coupled to the conponent base surface area determ nator 48.
The PCBA conpureddtednengbrt 48dédtemmnasaho basXusfecoseSall the ROB A aompohenthendyht
information of the r%%ular si zed PCBA conponents. conmponent s

PCBA
det er mi ned bythe Rasesurfaen araas PbeBAbe BB orrontpoaaiter Hasbase sudasepidhe REBAyoi nt
mass PCBA conponent determ nator. 50 W not have thei.r height. infornmation
oxtract od. LTSN HE FGErUtR00s OF PhEA cBmpprats i ek A Sutety pliRher a |
i nstruction I i i fromthe various
det er m nat or s@gggﬁrf%éloﬁﬂg%aﬁﬁﬁgé{rhgz%g%ﬁglgg‘}cg?%r& meshing the PCBA. 12
[0047] A user input for irregular PCBA conponent data 47 is provided for

and is coupled to the PCBA sinulation detail instruction nodule 54. Data
requi red for [0044] The point mass component determinator 50 determines PCBA components

having a surface area less than a predetermined surface area and assigns a point mass
to that component. The value of the point mass would be available from the PCBA
CAD file 41. This allows small PCBA components with negligible size and bulk to
still be considered during meshing and simulation. Examples of such small PCBA

components might be Surface Mounted capacitors and resistors.

[0045] A PCBA component height determinator 52 for determining the height of
the PCBA components on the PCB is further coupled to the component base
surface area determinator 48. The PCBA component height determinator 52 serves
to extract the height information of the regular sized PCBA components. PCBA
components determined by the Irregular PCBA component determinator 46 and the
point mass PCBA component determinator 50 will not have their height

information extracted.

[0046] The system 30 further comprises a PCBA simulation detail instruction
module 54 which consolidates the data from the various determinators to formulate

an instruction set for meshing the PCBA.




simul ating these irregular PCBA conmponents will then be separately entered
by the wuser. [0048] Referring to FIG 4, the nethod 400 for inproved nesh
generation for PCBA starts with the receiving 410 of a PCBA CAD file 41.
Next, the step of determning the PC? 415 fromthe PCBA CAD file 41 is
performed. The PCBA CAD file 41 is s %nned to determ ne the conponent or
surface with the largest surface area. This surface or conponent is nost
likely the PABO4H 4 heerPapy fqrogagiar P8 A ceppotend deterdn Winigvidetefdsaselis ne 420

el oot ng 1 he PRIt 1t BCRV SPiten e B ngen paels EE-Q?J?aSt%’ FEBER R | ¢ he
| fenas |
the rotevant T RPARHRIES: PREbIe CER Aaobdfy vl RO ey e CBL R ™

surface area @f, base surfaces of PCBA conponents nmounted on the PCB are
determ ned 430. This is perfornmed by selecting a predeterm ned of fset

di stance fromthe baseline of the PCB and capturing all PCBA conponent base
surfaces substantially planar with the surface of the PCB which fall within
the space bdP8dRefereingfté SIHG. d,sthermethod 40h efobamptdvied. meshOgerkratien tfor t he

det er m ni ng f the heights of the PCBA conponents is__perforned and the
required dat ﬁé%gait% Wﬁgég?]éﬁe’f’%rﬁlﬁﬁga%ﬁ BL ik, Nextrap stephel st ep

poA 15 per f ol amifioheRf TS L eERC R APCHEATRTRET T SRR (e

PCBA conmponentaphaR 4@l &afYedoeietdalis! fﬂﬁn C?é)-ﬁgﬁt b SUrFHE L $ne Pa&%e;[st

generating 440 the nesh for each of 13 the PCBA conponents 1s a natter of
proj ecting therfaasg&es uThiggerfide@NcbMBolaBh meRNREFend PEBAse REBAO t he known

hei ght of the PCBA conmponent. During nesh
[0049] The step of determining the baseline 420 of the PCB is then performed by
determining the thickness of the PCB and selecting the middle of this thickness as
the baseline of the PCB. All the PCBA components mounted on the PCB are then

determined 425 by extracting the relevant information from the PCBA CAD file 41.

[0050] Next, all surface area of base surfaces of PCBA components mounted on the
PCB are determined 430. This is performed by selecting a predetermined offset
distance from the baseline of the PCB and capturing all PCBA component base
surfaces substantially planar with the surface of the PCB which fall within the

space between the offset distance to the baseline.

[0051] Next, the determining 435 of the heights of the PCBA components is
performed and the required data is also obtained from the PCBA CAD file 41.
Then, the step of generating 440 instructions for meshing the components mounted

on the PCBA is performed.

[0052] The base surface area and height of each of the PCBA components has

already been determined. The instructions for generating 440 the mesh for each of




generation only the nesh of the base surface of each PCBA conponent woul d
be neshed and then extrapol ated by the known hei ght of the conponent. This
advant ageously cuts down on the calculations and tine spent in generating a
mesh for every surface of the PCBA ¢ onents. [0053] Follow ng that, the
nodes on the base surface of the nesh conponents are then assigned 440
MPCs to the nodes nearest to the neshed PCB. This sinplifies the step of
assi gni ng conthad¥Chysicempbyenthis ametter ¢IO@aKFtinehe rheseh sufage droas thte BEBAbed

caters mainly to regul ar shaped PCBA . conpaonents. For irregular. PCBA
conponent s, t%@PO&F}gt oASE U B1F lssp%léelghtﬁgghﬂ é&BAmm%ﬁ‘%oﬁmg mesh

determ nator 4 R i r te f acuserp-ARU t try
and ot her - cha Aeash Sy FEh of o BFRwiles s A EH AR bborbbEr1ERT Hcen
conponent s sughcas HHhas extiiEd vyetieSkfvn weﬂlght 3k SR hemppddiessags by
having a step to assign a point nmassS to the smalll PCBA conmponent w thout
perform ng amnydvamsgdonsly duBO&din bh té tdlcudioap phic eindtspentt idglenstatingodesh

nodi fications and 1 nprovenents can be nade by a person skilled in the art
wi t hout deparfor agery senfaceld tiscpBAaontpesegs.esent i nvention. 14 Clains 1. A

met hod for inproved pre-processing of input CAD data files before nesh
generation for a conputer sinulated drop test, conprising the step: a.

hecki i d.j d fil f d i ned ch ' '
Cdontifrer: A0 FollrRERbF il e el R ELR SR B R et & T nput
data file in paceQifanas MpEAodhPREAS HEATNG dhe RANRGLRES 28 OB ignl i fier;

the step of assigning contact pairs by the user.

[0054] The method 400 as described caters mainly to regular shaped PCBA
components. For irregular PCBA components, they are determined by the irregular
PCBA component determinator 46 and will require a step of a user input of the

geometry and other characteristics for the meshing and simulation.

[0055] Small PCBA components such as surface mounted resistors will also be
addressed by having a step to assign a point mass to the small PCBA component

without performing any meshing.

[0056] It will be appreciated that various modifications and improvements can be
made by a person skilled in the art without departing from the scope of the present

invention.




wherein said predetermned file format further conprises a predeterm ned
characterization identifier. 2. The nethod in accordance with claiml1,
prior to step b. wherein step c. conprises: c¢. checking a characterization
dat abase to retrieve nesh type for asqhgning to said CAD input data file.
3. A systemfor inproved pre-processing of input CAD data file before nesh
generation for a conputer sinulated drop test, said system conprising: a
file cheekirs nodul e for receiving and checking said i nput CAD data file for
a predeterm ned characterization identifier; a characterization database
for storing data of predeterm ned characterization identifiers and data of

cor r espondi ng NESR o § Y S Blovid! e BERISLE B 155 CPATR ! FEAL b@re mesh .
re chara Zat dul’e "olipte of

identifiers; a eri on no t 0o and for accessing

sai d chagaet@bh #6td QhpuddisaRasRd iflp R&SL@rehS@k depor r espondi ng mesh type
to said input CAD data file fromsaid file checker nodule; a sinulation

detail s instracti asheckigiibaid fimputr €48 datadfilsaifer aoiredsganidncharesdriziy@e and
for providing nmeshing and sinulation instructions; 15 a meshing nodul e for
meshi ng data fromidemifier;@ad data file in accordance with said meshing and

sinmulation instructions fromsaid coupled sinulation tails jnstruction

nmodul e. 4. The syst FRFICHZA8 B gRFeRINg, I?T??‘CWQP rﬁ%?almdﬁi PG idgtag &

further conprises: er .sel.ecti.on modul.e for.user..i t. of mesh type when

nput CAD data f1 1% HSREeRsad REPINr AR KA er i zation

![ ﬂgnts![ ];'p\?fxereiﬁ-saiﬁ PrEdQhidRr fill TRRRY $ekHER TPMPREE Bprle@iteinhe PHBAEQIRESS NI
identifier.

2. The method in accordance with claim 1, prior to step b. wherein step ¢. comprises:

C. checking a characterization database to retrieve mesh type for assigning to

said CAD input data file.

3. A system for improved pre-processing of input CAD data file before mesh
generation for a computer simulated drop test, said system comprising:

a file checker module for receiving and checking said input CAD data file for a
predetermined characterization identifier;

a characterization database for storing data of predetermined characterization
identifiers and data of corresponding mesh types of said predetermined characterization
identifiers;

a file characterization module coupled to and for accessing said characterization
database for assigning said corresponding mesh type to said input CAD data file from said
file checker module;

a simulation details instruction module for receiving said corresponding mesh type

and for providing meshing and simulation instructions;




a. receiving PCBA CAD files; b. determ ning PCB of said PCBA, c.

determ ning baseline of PCB; d. determning plurality of PCBA conponents
nount ed on said PCB; e. determ ning base surfaces and their corresponding
surface areas for said plurality of PCBA conponents; f. determ ning

hei ghts of said plurality of PCBA conﬁ nents; and g. generating
instructions for nmeshing said plurality of PCBA conponents on said PCB. 6.
The met hod i e secghingimndwe Kt meshing dats fromhimpei (AdAiddtasfilepnaccardanse iveds: b | .
searching,.said PCBA CAD file for a surface having.a ] argest surface area;
and b2 o R d-ImplsHeninsHactions un o FoRle %@uéﬂfveé?talﬁs ISECHER hod i n
accordance.with claim5, wherein said step g. further conprises: gl.

nmeshi ng 1?3?‘)ﬁébase surfaces of said plurality of PCBA conponents; and g2.
meshing said plurality of said PCBA conponents by extrapol ati ng said base
surface by said height of said plurality of PCBA conponents. 16 8. The

met hod i4 accDigaBes iMabkbrédne Rith cldith 3, Miterdi® B bFstdi fEttep cbmpidesassi gni ng
a point mass to very snall PCBA conponents w thout nmeshing them 9. A

syst em fauser spedicadnoddh fgener mpitoof mesh HEBAVnppitsCAJ dataPdB ddes ephi nat or
for receiving a PCBA CAD file and for _determning a PCB from said PCBA CAD
file; a IPeBADPESissoRmeE chundeidatgn lentifier det ernining all PCBA conponents; a
PCBA conponent base surface area determ nator for determ ning surface areas
of

5. A method for improved mesh generation for PCBA comprising the steps:
a. receiving PCBA CAD files;
b. determining PCB of said PCBA;

c. determining baseline of PCB;
d. determining plurality of PCBA components mounted on said PCB;
€. determining base surfaces and their corresponding surface areas for said

plurality of PCBA components;
f. determining heights of said plurality of PCBA components; and
g. generating instructions for meshing said plurality of PCBA components on

said PCB.

6. The method in accordance with claim 5, wherein said step b. comprises:
bl.  searching said PCBA CAD file for a surface having a largest surface area;
and

b2 designating component having said surface as a PCB.

7. The method in accordance with claim 5, wherein said step g. further comprises:
gl.  meshing said base surfaces of said plurality of PCBA components; and
22. meshing said plurality of said PCBA components by extrapolating said base
surface by said height of said plurality of PCBA components.



base surfaces of said PCBA conponents;
for determning the heights of said PCBA conponents;
det ai |

i nstruction nodule for providing and consolidating
data for meshing and sinul ation;

PCBA conponents conprises nmeshing sai'd base surfaces of said PCBA

conponents and extrapol ating by said heights of said PCBA conponents.

The syst®&m i nlkecosthedne eceprdance Withralaim X, dvithes rcoompnising ssteig haof Assiegiigas

conponent .det er m nat or termning aJ]l irregular PCBA conponents.
The syst%‘?ﬁ“i‘HaS&&%BP@aﬁ‘F@i‘%@g‘g COMRPRRIES Wft{)?‘ftﬁé‘?sa%&?b?msi ng a point nass

conponent determ nator for determ ning small conponents bel ow a
predeterm ned size and for assigning a point mass to said snall conponent

during neshi ngisydém fIhgpRdrliemesh ke AGERITRRPERN ddisilstgn 9, further
conprising a user input neans for user input of irregular PCBA conponent

dat a.

a PCB determinator for receiving a PCBA CAD file and for determining a PCB from
said PCBA CAD file;

a PCBA component determinator for determining all PCBA components;

a PCBA component base surface area determinator for determining surface areas of
base surfaces of said PCBA components;

a PCBA component height determinator for determining the heights of said PCBA
components; and

a PCBA simulation detail instruction module for providing and consolidating
instructions and data for meshing and simulation;

wherein said instructions for meshing said PCBA components comprises meshing
said base surfaces of said PCBA components and extrapolating by said heights of said

PCBA components.

10.  The system in accordance with claim 9, further comprising a irregular PCBA

component determinator for determining all irregular PCBA components.

11. The system in accordance with claim 9, further comprising a point mass component
determinator for determining small components below a predetermined size and for

assigning a point mass to said small component during meshing;

12. The system in accordance with claim 9, further comprising a user input means for

user input of irregular PCBA component data.

a PCBA conponent hei ght determ nator
and a PCBA simulation
i nstructions and
wherei.n said instructions for nmeshing said

10.
PCBA
11.




