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DEVI CE, UNIT, SYSTEM AND METHOD FOR THE
MAGNETI CALLY- ASSI STED ASSEMBLI NG OF CHI P- SCALE, AND
WORNSAEEs M CRO- SCALE COVPONENTS ONTO A SUBSTRATESG2006/000330

oEYICE, JN oY SE AN AR BB P THE HACKERIER [§-assisTeD

chi pASBEMBLING OPTCRIFSCALELANDWNANCARD NFICRO-BCALE
particular, to a device, unit, system and nethod

the magneti cal IQO&/B%ONEM%Q%WIA SYBSTRATEscal e

nano- nano-scal e and m cro-scal e conponents onto a

substrate. [0002] Assenbling heterogeneous devices
DE$1@R||aT|@made of di fferent materials such as @Gl lium

o& or Arsenic for exanple, onto a substrate of
[0 1]1|Tff16epé$ﬁen¢ramé$nt&n Eletesato the fisksh obasspmbly idevices for use in

oo BB N IR I S P P, o

deviest uah,dsystei'm andd enéthodEor thee hegnetibhihsassisted assemblmg of chip-
opt oel ectroni cs and mcro - electro-nmechanical

scaigs hihenenemsy! € ang RYEIgnSaaife SeMPOBRAIA AP @ssuheliaten de
rangi ng applications, the manufacturing processes
i nvol ved in each of the above-nenti oned technol ogi es
[0082}% Assemnbdingi Heﬁerogéaeelum erdéé thatidreimade of diffierentadaterials such

t .ass I oces, for exanp are . .
as SO (P LTSERE d As AP EXAMP e en%oae RiBiiraterof a different material
e 0 n ;
S e Dol ke prod il NeAAB cGytiin TP pRdittion of integrated
cirguies(10s) GO lntﬁlawglmn&qumduﬁ:opmaldbwlwostsam high — performance

e bl e GBS ol RIE! 3 RE SRab elans. (viEws)
Althohgh rtabse fEBBnGIBFiesCRAIGHIEE EIN ﬁhq Saméétlidns ﬁﬁék%ﬁqfacturing
by sol der bunping, in the case o S, has

prasgsgep daolved in §apl@§35etbe|amvm&ntlwge£ mqm\@d@l@s aee vedy similar.
Asbeﬁl dﬁl&&‘lﬁ&g e%?o{:ﬁt‘:érec’dﬁggmefﬁ%%@y % gg é’é lg fosf exa @ple are
geaelsaaybilwl emmbuntelned fin rths [febtications p%saé&slf thée &Itl&er technologies

ubstrates ipcl pountin 0Si whi ch_u 'y
with PSR IR iR S B inscibiicatn pyMENS.
indirectly to the bond pads or sol der bunps on the

mounti ng surfaces of the packaged chip. The packaged
[008R] b@lng)th%ptod@tloh@fsl@sas anellustratwerexmhpka @mﬂucts having ICs

oL BENAE af it B BAHGRE To YBOTHEE 48 S eypstete. The
se@kaond@ctor chip is usually packaged by solder bumping, in the case of flip chips,
or has bond pads on its respective mounting surfaces prior to being mounted on the
substrate. During the manufacturing of the product, these packaged chips are
assembled onto their respective substrates. These substrates include mounting
positions, which usually are bond pads that correspond either directly or indirectly to
the bond pads or solder bumps on the mounting surfaces of the packaged chip. The
packaged chips connect to the substrate, electrically and physically, via said bond
pads after undergoing a process of either solder reflow or wire bonding, for example.

[0004] As an ever increasing number of transistors are included onto each semi-

conductor chip, the requirement for a greater level of electrical connectivity between
1



[0004] As an ever increasing nunber of transistors are
i ncl uded onto each sem conductor chip, the
wo egsiosepent for a greater |evel of el ectrical PCT/SG2006/000330

th BaRGEAT B AE 5 eRELVF SUPREISchaY IncBrans. 1 o fo meet this

mdr@é§ed Béfn%ﬁ%lqg dﬂﬁfﬁ@@ﬂw’cw lﬁ%@é&é v Hip chlPstH%ﬁ/ r@aﬁ(ﬁldéf bumps for

['1p chips having sol der bunps for exanple
exafnpdmltbernmwsofmcdé@hbumas prawadmlmma@dt while the overall size
t ual

of §i¢ pRGkadhd B roBB BRERARBH I Pitab flne witn this paradox of

5 halingl MBrerebRies Yultss bhfﬁ’%rr%ﬂ'leﬁsﬁﬁabé ethessikéaﬁ%amhﬁalder bump as
si ze of each solder bunp as well as the

wellassthenpitchoslisteaee bﬁbv%m] B/msﬁdja§§nﬁé®|dbu EpamSh have peen reduced

sty ShRCIhEROR L o bh i BRI caoBhE Safief bumps and

boAthaeks),t 41k ehihe etsip @sV@Wh@le raisee % @iffidulitl/iie whé wfdrsiiieassembly
aforesald assenbly process. In this respect, durin

pPregassad dhis| @spe%@%mgtm PRSI B Pre6ess, 4ha pa@ageg chip and its

10 coﬁﬂ%@t‘aﬁ# ﬂé?e Rgvi5e é)spon raﬁ@'nﬁgs\pltﬁlthg %dg@égﬁgcggtsb%ﬁesponding

S corr ng =su rate

substrateasa nigsk eidde dndrbasinglyt diffibglt e et@siting decreasing electrical
el ectrical connector sizes. [0005] In order to

coppesteb®eeeni s difficulty, one approach invol ves mating
t he packaged sem -conductor chip with its substrate
via the use of a robotics arm This approach is

[00Di53 dih orsrelerlim bvercorae ethis mimawmoanel apprtmashpmvehite,s mating the

15 paBP dS gcr,mb ﬁ(\ggﬁﬁg éﬂghw@igg g,&gat?% C ar,{g]ﬁt%ep&y a rgbo’uc\é arm. This

apﬁk&%‘hﬂéﬁ%cl&g&@m@g %@@nt@%& Be2! lrﬂﬂhﬁsﬁ ét@ﬁt ttﬁétas‘é@ﬁbly process
assenbl y hi ps takes pl ace sequenti a one

usgy a)rr@bom@rtrh& eﬁh)’ﬁ@a“)’ ok caliar fard eﬁagz pasikegrd] oiyps onto a

o8, GHOREEA e HRL I R B W s i

seqbemﬂéﬂyﬂge tome byOdmqu?de kt)m@fweacreamm @fjfu?endy, lseiﬁpbbially when

SCa cni rove 0 e I ncreasin | Cult.

20 eapb@@@}stm%tyﬁ&a)ﬁvr%%ewm%%@ Plgrajitss@?@% eﬂ ghigs. Furthermore,
wdﬁa&tﬁﬁtsé%ééﬁm%aﬂg"‘ﬁ%rﬁ ?elgﬁw g ¢I?éc8|f'ne'ﬁ't %W%%Eﬁ%ﬁ#![}géale chips

onto a substrate’is ac urd transport

may pnonvetto@etmcmslnglydﬂffmﬂte shaped as bl ocks,
self-align thensel ves into recessed regions. The
recessed regions thenselves correspond to the shape of

[o00B} Aﬁoﬂﬁé?sﬁfeﬂ%dlra@j&f)teﬁﬂ@ didefdsednin 0.S! Patentcs 81,291 where the
becones i ntegr al h the substrate. In this method,

25 assembly ef suciosbugiuses ot @s substratefisrachieyes yiaaflpiduiransport. The
ml&%s%gﬁﬁfgs,awﬁ‘cﬂr S shaped as blocks, self-align themselves into recessed

regions. The recessed regions themselves correspond to the shape of the
microstructures, such that the microstructure becomes integral with the substrate. In
this method, thé microstructure is first transferred into a fluid to create a slurry,
30 which in turn is then poured over the substrate. The microstructures within the slurry
flow over the substrate and engage into the recesses on the substrate thereby

completing the alignment process.



which in turn is then poured over the substrate. The
m crostructures within the slurry flow over the

wQaipsseee and engage into the recesses on t hePCT/SG2006/000330
substrate thereby conpleting the alignment

[00Pp7D AefistHed GRPFoacH isr daman@rmm atticleleEig iMrgnetie Figld-Assisted

AcREbbBLs R bRy SRS, BRIETR e py Srot ot o
JOBNEeOctiber! 2004996; AU, IRV e UBE; of14, maMIC\/ﬁéldtﬂ@eassst in the

use of a magnetlc field to assist in t he as
ass@mblyc oh saat-6pNAWSIDE sievicasi ST Hiumubdeatioth di é@t prior to the

5 ashbuPhsBbah et A e PESE Ay R TPE e and ot e

shaba @ danitkhbss bh @5 naho turitsrtanse assérabled dnﬁom@mbbehtate match
onto said substrate match the shape a ?\apth of th
the shers asddienthef dop secegses o the ﬁsh%t(ﬁq@t ﬁ@ﬁ@g%ﬂq rgaterial is

degt?%get éﬁ@w%ol{t&ﬁ J?%%Qé'&égsetstbef th %EB%e%?hﬁé“& oft magnetic layer

e a so netic ayer 'S Torned
is femtediint the Bano rlg'uteheDamgar‘fbdayasaemtﬂﬁaqroaesmgaenagnetlc field is

10 aphlisth CeRHE Taribose i eiEE it ahe JTRroT BN R csRdisied thereon. The
a{@vﬁgé&’?‘e% teQe‘ofs'cHQ%rubé“‘frﬁ’ceaéttt raR€thd H&né‘@ﬂﬂs Ll'fé}vtnﬁ%a soft magnetic

2 %ot magneti ¢ | ayer ereon such that
Iayeartbemmrt sudtfe tatetheagart i wiéts hecbretmegeetisesl and attached to the

oS58 08 R R S e R ATl B subsret

mub.s?fb J?é"t@?ﬁe& RefRENah® BireBy teadifdg & Wn@%@&éé@ng ltrﬁﬁs In addition,
tion, having ferronmagnetic or hard

15 hamge‘erramag@ﬁtlc e hetbBtagaelc matarialsat thcerﬁyhﬁ%rﬁtﬁ tmaﬁr@ct the nano

un&% é:% §9$ @nﬁ%@m’% (gﬁle?(ﬁ q Bgopgﬁﬂla i ﬁgﬁ?&%ﬁft &h RREYevis, which in

turhUn@ibly oafiettt Yheffuhbiorsitendl dide daysemebledsnevmel | gspielcially if the
t he assenbhl ed devices are intended for us

asgepples dMices are lamd,eg;jpf 3R | m qnd,qrogl)@gwﬁplg aqqyggtg?ns for example.
- Despite the above-nentioned nethods, there still

remai ns a need for an effective nmeans to carry out the ‘
20 [00883 &dsipjte ofhec Abes- mahtumwedommqﬂmdhe&a stil oemmaing a need for an

eﬁgg@fee%{e;a\égttg &gr% zlﬁe 'rs\gﬁeaq\p c‘ég;%gt@pd rnilc}oagor%pgﬂgnts onto their
redPRABoL | SIS T Hre Gifidiem, Farbble Cand @RRP@Httive manner. In this
assenbly unit, as defined in the appended cl aj s,

re&nﬁ@t,c@rmagnﬁlcaﬂwas.@am @hiF iand tmisEo-cpmpopgntriassembly unit, as

L e R e G i St
25 in conjunction with chips (and/or m croconponents)
[ooré%i TrI]19e gss%?r%& Iuﬂ% fgrutrhfear%ggggtlca?lg-a%ts}s é: rargsnetzméwgfaaﬁéast one chip
and/or micro-component functions in conjunction with chips (and/or micro-
components) having a mounting surface and an attachment surface. The
attachment surface of the chip (and/or micro-component) supports a magnetisable
30 layer thereon and opposes said mounting surface of the chip. The chip having a
mounting surface and attachment surface as described is typically mounted onto a

substrate that has a corresponding chip mounting surface.
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attachnment surface of the chip (and/or
m cr o- conponent) supports a magnetisable | ayer thereon
wapasoppeses sai d nounting surface of the chi ppCTB&2006/000330

' aving a nmounting surface attachnent surface
100381 Bl B Mol Yt BrsaP fied dhe e cehibme BedBken to mean
e U e TRl cORPRHE 2 MERAS Bhip or any
othet hinferoreayn pawnend ks nan-aempoaele nvhicl miay ther nmadep of &i (or other

e e IR s e 4T TGS S Brcined (B g Higpose or n
thaTeemeotodiext @6 Qidai-oBRdatior! dovidr AGRERIGR;, tABGefAY chip” used
not necessarily be used for the saneﬁgurpose or in the

hergifrealse ningldess microedampaanie tag deseribed incboP dpaignty 5,545,291.

ExplBIT el Rre BEhalBER Refldey olf de ifimites 0oty arsenice
basedxampbsBudiiresuslci &3 qigh@@ﬁm’f%sdibd@é _L(QEDS?,UIas@erJE, tunnelling
not limted to, galljum arseni de based m crostructures

tragsisterasGrngmscliaiars; inteaipiedegrquits @d sqlagepliectors. The term “chip”

u jN IS n ' t ' r
s RS g 205" O PoHE SRRELAY Fan B8, Pifionents, as
descridaddds thenariialel ‘G heo Magrastics Fidid-Arslsted oAssemisly soflManoscale
Se(&ﬁ&%ﬁ]ents, as descri Red in the article_ "The Magnetic

UedQ JPRYICeE s ebNeWor T e@iiianel| dyseRieloffu@-orinclude nano

H . H n t H n
oebREERen el ISERRINES), Do art pBltor hoHer B8fhol of o
device thabissinchudetdharthe dafipitionodf thedimvincehigiadrei glass substrates that

i ncluded.in the definiti f the,t ."chip", .
areyeaateek sy olgonucientifes, A0 8 uediasn Bipshiphul i Agtegtion and
andlSisafhudRis agils iR hoBidiRation Asddi, det ection and

anal ysis of nucleic acids in hybridization assays.

[0011] In line with the above definition of the term

toog F1 P g, e By BeB e HSE e ot “Bie" Mg Brscmiay method
desdriddiehassis it Minsitedetoychip-schie levspassambligtebat magde used in the

above. For e}g%prrepl e, it may be the case that at | east
asgi{Bbl 002 8F Hi€ sPEPeNeRls desyinssnabeve. S fs@mpleqit may be the
r i he 7 tor. '
cad RaCab At gHel nRHE MO INiHE, b Bonfilient 07ackPhrbied onto
subsirdtadahias may be desémecémnduciosdhipabllicos awdfel, MEWS substrate or

nmet.hod de i bed. herein. The, substrate havi t he . nan
anfrRiPGT SHTEPUE SLAPEoL Hitheh VIS dRb| S P THERE SialRly ahd. method
deddried Refdii.NTRE SUbsaER! AHVIAB! MeRahd@Ind?éH FrAdbSscale components

substrate, such as a silicon wafer, using the sane

assainbled thatean ’aytthen yn dal kejageameled onto another suitable substrate,
such as a silicon wafer, using the same method and a suitably scaled device.

[0012] In the embodiment where the assembly of chip-scale level devices is
concerned, said assembly unit includes a template wafer having at least one recess
adapted to accommodate therein said chip. The assembly unit also includes a
master wafer having at Ieést one magnetisable or magnetic element. The template
wafer is mounted on the master wafer such that the magnetisable or magnetic
element is located at least proximate to the at least one recess such that when the

magnetisable or magnetic element generates a magnetic field, the magnetic field is
4
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[0012] In the enbodi nent where the assenbly of
chi p-scale | evel devices is concerned, said assenbly
w@nios/os43eé udes a tenpl ate wafer having at | easeCDH€2006/000330

recess adapt to accommodat e therein said chip. The
C%@E&ﬂf ﬁmu 2N haceipelte t hﬁsfeé%e%f\éa stm@gr@iﬂsable layer
!
PO P BB RN 2y 8o R A EN, SVEER He olB3; qpanipulated into
the hategsh ¢heratfaehineabberface ohtheethip tbhesupdortsstheanageetisable layer
at | east  proxi.nat o the at least one rece
fofin,ef ik B PR EB B akBres Gk aFP EntiEE SRace of the chip faces
theeneh gqgtﬁerp@éggtl c field, the magnetic field

i scapabl e of manipul ating t he chip into the recess,
Vi a the nagnetlsable | ayer supported by the attachnent

(ot TECaBeve fatidhBy ndnkisafier BB bR FREEHISHERp of magnetic
mateRBPa&Sodited GMARRY, itpHBAIR bidoreto (ﬂl@ﬁ@soﬁéséé?ﬁﬁw qfhls magnetisable

portion of the recess while the nounting surface
layerewbighgnay besparmanepé ar ngn-eermpeenkindesns pf)maa}agm@sm may be

oo LA B AR S ARl B R B ot o1

prpr 4 0fbde qi@ol NG o ARKAES Ysed Figuragnehherd ifel ﬂwrness of the
whi ch may be perrmnent or non-pernmanent in terns of

magretisabledayeims lﬁdrgzatﬁéi)d@rqmtrabt éhe dsnagnaiisabre dommaguetic elements

| b
or} e, M58 it i mici BRh BetTled ¥5; 658 £ Viher dbaleto mm in
helightC FBe fRustatilVd HUPESE, 'tﬁé@n@v&h@iﬁbﬂ% ;'Jl%vl | 886" may Lbfer to the

contrast, the ma netlsa e or rragnetl c elenments on
heigh taf theanagnetisabls pr @mgryetlctﬁlem@@ts Iforexaanple, Inatbtsucontext the

ol Thas B8 ehnetbr i 1o %HE P e BLTE S!S/ Srater (spe Figure 1

witdre thetrddknesks/Heightrafghe maetisalsle drags em: &lbpisAe B indicated).
for exanple. In this context, the height nay be
consi dered to span the thi ckness of the master wafer
[Odﬁgqn Ringu r?nb?)d}’m&'iteoﬁﬂl% hb{eﬁﬂf&?stﬁéhﬂbgﬁtr Wifel Bfay include at least
net |sa I'e or magnetic elenenits is I ndicafed
omagmeﬂmewmwbelmametm element s gpicadly, mate afesbard magnetic

B T e O o 0 bt

25

30

exﬁﬂiit@@p@htarlébdshﬂn%gﬁ@f&eﬂ?ﬂn i.d. r@nbﬁhﬁﬁ%rf&i'c%mtlh ¢he absence of
material" refers to any material th exhibits

anspRMah soagnetisgfieldi aatipdn thecase efepeimagmenti magoetsnior example.
Alf[eﬁhétr\‘/% glabﬁgfbc ﬁwa%{geﬁ@ rﬁétte?épaéannﬁgrb%ﬁng%ﬁ%seg%a?esria'l hallhg a high

pervanent nagnets

coétdivdtynatheve|lgperitigy ¢ trroimténgity et &1 iapblied anaditetidefidlo &équnred to

s a material having a hig
reduce the magnetization of a material to zero.

[0015] As an illustrative example, a permanen’g magnet having a high degree of
magnetization would therefore require an applied magnetic field of high intensity
(high coercivity) to reduce its magnetization to zero. Examples of “hard magnetic
materials” may be, but are not limited to, nickel and cobalt with iron (alnico) and
CoPtCr, which have coercivity values of about 1500 — about 2000Am™ and about
1700Am™, respectively.



coercivity, where coercivity is the intensity of an
applied magnetic field required to reduce the
\me@mmmﬁmatlon of a material to zero. [0015] ABCHEHSBG2006/000330

[ strat ve ex er manent magnet havying . a hi
[ooa@L R eanRpt ﬁﬁg@f@gggmersn tﬁeumaqtﬂrerwf%rewqaﬂ@ ladgat Yast one
ma@?t%'h's@ﬁe”@%’ﬁ?éﬁtc TfOllteelrﬁa et@a%te | i RBAt Gy %Bie@ny made of a soft
to redu zero.

coerC|V|ty ce S mag neti1 zati on
magnatip Ineatedél. Tm‘dms:lcmtgnbttlne terat tsoftahagnetioymbtgrighutypimadly refers to

a iRteriel B it Regidte BRneties whel sulischel «d Brasiiba gnagneti
5 field, UPRSH cARKY R étc#ﬁi@ (ﬂBQI‘é"’s té i ith the aPplled magnetlc field, as is

respectively.[0016] In another embodi nen nast er
thenaaize wnﬂaynempetmewent meeeetsofmr exaynpie Soft m@ra’ﬂennatenals” can

alsf B B el e aieT 2l TPKIG Bolhe oot Singofd the aforesaid
defMaEE [dfCcdBREORY. aExaipRisC 8f ISyt @hghétié ateMBIseIchldd, MRkt are not
exhi bits magnetic properties when subjected to an

Ilmste@ |to,eldoma‘g liaadfgabalt, andhalloyscthesesd. I thisatespiest, the coercwl’ty of

10 6 R0 A0 OB ot BAMRUEPRLL R IO L rc0mm

respggﬁtzelmagnetl c materials" can al so be defined as
materials having a | ow coercivity according to the
aforesai d definiti on of coercivity. Exanples of soft

OTIBIFYAT BV G Toodl 56 1, ELE P mesrtats

oys t
elene=mnis onaghétic eleatenty i ot o C@ﬁﬂblh&tlmbbﬂiﬁleaﬂ(?bﬁé niseinetisable element

5 a8 o S S R it seson o
the"‘@éﬁéuﬁ%\‘nbd@ﬁ%éﬁ% 8hkie giﬁ&gﬁo'nsﬁﬁé Qefth e‘ﬁ?é&n%hc”@l%ﬁfé t’C is to be

el ements or a conbi nati | east one. nagnetlsa
tak@helwmbna‘ndlvem toeeefer tmbotmbart (peralanenit) andsoftugion- permanent)

ilitate th SCI n of,the variaqus
et eIR e (e et g clefiRinE o el Btéinents) unless
statdotrRiwises to be taken hereon forward to refer to
bot h hard (permanent) and soft (non-permnmanent)
20 magnetic materials (i.e. magnetisable el enents and

0TBOTESAS oFLTECk NP EX AL 68 BECORBE PP flichs tomplte
waferdndde snasteewpfert whaaétarthartdmalataswafer haé ar pluvﬂtday éme or more)

of HEsk B e R 1t B BB o5 or more) o
maphtfiélditmentsGe8pedRER). Pich recess of the template wafer is arranged

25 such that it corresponds to a respective chip mounting position on a substrate. In
this embodiment, each of the plurality of magnetic elements is located at least
proximate to at least one recess such that when the magnetic elements generate a
magnetic field, the magnetic field is capable of manipulating the magnetisable chip.
In order to generate said magnetic field, each of the magnetic elements must have

30 its one end magnetically polarised as a north pole and its other end magnetically
polarised as a south pole.

[0019] In all - embodiments where the master wafer includes at least one

magnetisable element\(i.e. made of a soft magnetic material), the assembly unit
6
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magneti c el ements, respectively. Each recess of the
tenpl ate wafer is arranged such that it corresponds to
wW@20080HpBe6¢ | ve chi p nounting position on a subsPCES&2006/M00330

this enbodi nent, each of the plurality of magnetic .
tyricalhe fHréhersincliges < magneldigssoWEs Xioheobrge magneth pfoxinate to the

m%@gﬁgt%lk)?@?gf%ﬁ.t Ip"i’ﬂ%%%ﬁ%{t%ﬁ%bgeﬁé QSFI‘EEE‘PQF cﬁf rc;@hgid@red to be

he nmagnetic fiePd I's capa
adapiegto atducg 4 biateraf metgnetibineincthemadmetisatdés element, such that the

mdiaHsnbls RlRsteHeR e soheraine redpibia:EieRt Bonanirule the chip
viagg]@nﬁggghsé&é%y@%f 'tﬂesc]:lgb.her end magnetically

ar i as a south po [0019] In all enbodi nents
where the master wafer includes at | east one

rodF R, 5B) =S cEemimeyt Gavits s reaa e sy 1iaasetc source

ehbign HBH: C8lethRBARIgheb! P A€n R i
m%gﬁ%?i E%@Te eltgﬁrrgg?#t Iéﬁléphlsls respecte,P ?ﬁgﬁﬁ%‘e%eﬁ c ® magnetic

sosloea deayrde browdediaide eal maginetica@apreed cagiarndiiéemagnetic source

oo & AT B AGHh B0 Be SRS Gl e M SR8 Fihan H Bdnsiatavie n

a Neplichl SHhd/of 1 IRoYizoheal MBXIE PWitAt PedpeRt Clol fhe/imatlee wafer. Having a
magnet i sabl e | ayer of the chip. EOOZO] I n the above .

traé\ﬁ?ﬁiabl@emagngm seureenighetqasediihe emhagimenthaying a magnetisable

oREEF BT 308 SRS ORI bR LSRR s

element donbgnedried Lyuvas/imprtheedistaiive whgthet htaghetic csource to the
carrjer is adaﬁ% ed such that the na

: ti N
magnpiisesla RiesAL | dhisr dhdbEn Alows ihal StEenatEast dhey magnetic field
géﬂ%?été@rﬁ?lthé‘)ﬁﬁ ﬁ’éti%?tél(eﬁélgﬁ%nt,t ® bBevdmst Shd "Qﬁ@étgcé as needed to

ving d translatab netic source, in the'ca
mamhipulsie otthienehipshalni riige aembgdisnérdawhere| thee mhagihdiionwsource is an

for th tic fl ity of .t field,. lied t
elqcfforiagnet 108 s aohet iR Bnai’ ot REamsprouSgia Spsht may be
cofitrdllédcisy OfaryiRg fROBAIUNt SERUCORehP Juppliddaaettes Addromagnet, in

elenment.” This In turn allows the strength of the

adghitipnelo cortiodling themasiivadfibe mrgnaligrisuireabl e el enent
to be varied and adjusted as needed to mani pul ate the
chips. In the enbodi nrent where the nmagnetic source is
[0021] dhethé remipardtinient bhéhenimyeation wHere the msastyr whfdriincludes at least

orfRehol T e sl g BT e P L A ent may be
a @%ﬁﬂg%r‘éé?ﬂ rh8ge@N I Phid ERBobPFeMO8s ithe MandtiRYhERERRIghetic material)
-element already generates a magnetic field on its own accord, there is typically no
need for an external magnetic sourée, unlike the above embodiment having
magnetisable elements that are made from soft magnetic materials. In any case,
additional magnetic sources may still be used in conjunction with the magnetic
element (hard magnetic material) if the strength of the magnetic field is required to

be higher.

[0022] In another embodiment of the invention, the assembly unit may further
include at least one solenoid, wherein said at least one solenoid is arranged at least

proximate to the periphery of the master wafer. The solenoid is arranged such that it
7
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[0021] In the enbodi nent of the invention where the
mast er wafer includes at | east one magnetic (i.e. hard
wore@nes43es mat eri al ) el enent, said magneti c- el ePENSGIAY000330

be a permanent nmagnet. In th| s enbodi nent, as the

is capgbid of njodulatimpanyt magnetic fieldl gersratech byaheemagnetic elements
enerat e

ol AR AT, haE T o BB B Sy e o
ha\Hﬁéeblé% th néfiaitte RiVRPHErBOA, havi ng magneti sabl e

ment s hat are rmade from soft magnetic material s.
I n any case, additional nagnetic sources nay still be

o3, 51 SRR, LT L r may oo

renfld)\%bé& hfourfetliohes tHed niestdr \ghrer.. In[tﬁ(&éﬂnbbmraem; ttesr template wafer
ment of the invention, the assenbly

It ma )
is femavable frag theemastarasaier gier abthp ships hh\é@ B?ﬁn @QYB@QQP into the

k5388 i SRRl PO Bl GREiaphat cbng of

chipb! RNB&s regint, ﬂhﬁur!l@r%r@@mbigeobﬂ‘lemmpe ahayignamyinstance Where
netic field generated b

e
the( rggwsw semirgPaduHar dahip,a%mw@ %rl@&b‘g ﬁweslbgng'a‘g processes that
f t - hi bstrate, for
onBA. gl IEEAEAN) b}t S84 SRR EHE 1 to substrate 0
ex&mpledi rrent of the invention, the tenplate wafer may be
renmovably nmounted onto the master wafer. In this

enbodi nent, the tenplate wafer is renovable fromthe

[ooﬁﬂf nWﬂ'feerr efi%b@fm?ht' thé %QQHePSNé‘@Y earRgen t@hb@’d@ wafer may be

e recesses of the wafer tenpl ate in order
rotfat:anle |abau‘etheh|e réspadive diametiosaxg etharhadividuysdly qrncollectlvely In

ook B ABHE 10 i . BRSFRCERE MBB G ercon, may

beGBidtablb ¥Rich #hattheD elre dveited fmﬁdhauoﬁgmepeaaonma a 180 degree
hysically and electrically connect said

rotetion abertiheirodiatatic eyis: fs e@pRieafgains g8 iathgsmbodiment where
th% Q/%f?} tlth 8t l%erreﬁggggl'e”% Ehediad eV 86 &BdirCthe further

ate er na rotataleaout thelr respective
prétedsigr of:tfax chipsi asheir pravides flexdbility oy thmlploertlpmi@l of thentemplate

t hi s enpodi nent he,_mast er t

walgl G dBemeet el o sostipenes iaraidlyih bBeef FEY fpptrate
are inverted fromtheir original positions VI a a 180
degree rotation about their dianmetric axis,

[00263As an eAgaiptary ambedimest citedatationt Ofvmgrréaﬂ% V‘@é?"e?nd template
wqfﬂ%\aﬂfngh%hlpg e.:—rlrrtr)vr?gbeae th&rdi! Aa G36HN SnSHeY BRipsCb&hd thedlately

aligned with the substrate onto which said chips are to be mounted- following said

rotation. Accordingly, having said rotatable feature of the master wafer and/or
template wafer may enable the processing/fabrication time to be reduced thereby
increasing efficiency during a manufacturing process and efficiency in a product
assembly line. ‘

[0026] In yet another embodiment of the invention, the assembly unit may further
include a vibration mechanism. The vibration mechanism is adapted such that the
vibrations serve to facilitate the entry of the chip into the recess of the template

wafer. In the embodiment where the magnetic elements are soft magnetic materials
8
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processing of the chips as it provides flexibility in
the positioning of the tenplate wafer (and the naster
wafosns4326 so attached thereto) with respect tBRCT/BE2006/000330
substrate. [0025] As _an exenpl ary enbog'ne,t,_the .
and Gra L6 b FORMECHIRR M ha Tea0nas SOLER Ahe IRIAen maghagism may

onfip VB8 the W IRRRICarhe Fiabicr Waeh ' ik Réuate, By extomal
magnetic souzce o peemaneant ethgnet, elsictrgmeaginet rast soleooid) applied to the
Sl ol M3 HAASERLS (Ell oR bl s that may
give’ PSESRI BYY [RRIsRAAOhddnEtic ! fel@CheiRgURRRIcEAEne e magnetisable

i ncreasing efficlency ring a manufacturing process
elemehts fandgenergtedrbyathermdgoetisabieatenentsne. [0026] In

yet anot her enbodi nent of the invention, the assenbly

unit may further include a vibration nechanism The

[oo‘zﬁ@ﬁﬁtdr@ eRSIMARERM the ARRPLAE ument Tahy tHe embedded within the

vibrations serve to facilitate the entry of the chip
masieowafer (see ddgurd X oreFigurpl Bt Altesiatively, ihe waagnetic element may

enbodi nent ere_the magnetic .l s; ar t
bergeetic M. e aresie Ueer o disirBl: i Hoff¥ 14 In (yeg amother
altBREHIOE] e MaGRatic BRNYEMT AialyOPe NEfdIRjEds Bhnaysfdce of the master
vibrate the wafer tenplate and the master wafer. In

waféi. sinr alf anabodiments tafr thel assgillyi enit slascEbed diefaiferthe magnetic

o ARE by STy 0 0L 39 gt o, Lsaped
(héisBishRke! sShaped) vi bf ahgdtirs sultablerfasmgiovexaimpie.t o an

i nconsi stent nmagnetic fireld being induced in the
magnet i sabl e el enents and generated by the

O SRS LB b B8Rl of By S Eampis o
suchfsitableemakérials doB soft rRagnatie Bpteridls enaytbey duy are et limited to,
OB AT TR, PSR A 5 P B EmBBLSt sutabie
mé‘t'eT’i?anf%F ihf‘é?d rrﬁé@?\é‘ﬁiﬁgrﬂﬁféri@lse BERYareenatrlingitgetd, @ondposites of

surface of the master wafer. I'n all enbodi ments_of t]ﬁe .
paxetased irpnuonide @eedchaniun/stentium, carhenaigyprriemiccaligys et aluminium,

. be, but .is.not |ini t i I C r . :
nl(lg%gt%mcblﬁoi;laltbgwfﬁ ﬁogh%lég:%e,hgrag%_rs M ebgsﬁtpeggo%ﬁmg%ﬂn iron boron
(NAFEBYL GEPICrwrizmy corhbinatior tieresfinpl e. [ 0028] The

magneti c el ement may be nade from any suitable

material . Exanples of such suitable materials for soft
OGB4t PR, ol 8 kot assomblin o
leé$li cnd-ehip) havilxa apinesintiig suifeadland an attachment surface that opposes
said mounting surface, onto a substrate that has a corresponding chip mounting
surface, said method comprising:
- forming a magnetisable layer adjacent on the attachment surface of the chip;
- placing the chip having the magnetisable layer on a template wafer, said
template wafer having at least one recess adapted to accommodate therein
said chip;
- generating a suitable magnetic field by means of a magnetic field generation
device such that said magnetic field is capable of manipulating the chip into

the recess, via its magnetisable layer, such that the attachment surface of the
9
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materials for hard magnetic materials may be, but are

not limted to, conposites of powdered iron oxide and
Wha008/05438¢ r ont i um car bonate ceram c, alloys of PCT/SG2006/000330

al um ni um nickel and cobalt with iron (alni

san@himfﬁC@éb%ﬂ leashaderien &f ithe fegRisand N’IBF’ Co%fé&:ﬁ@ﬁface of the
or am \Pé?‘[‘n%g?f qfecegg)oa%%] Afurther aspect of

thepesen eatestoarrethod of
ass@ﬁ‘ghnnggthﬁ téeWteoweferhwﬂhhwspagt do nihensubgtratar sucte that the

and an attac nt ce th ﬁs sai d t%
2 raRu TN paTaces b e 66 AHLEnARan 4G sPespERRRE e mounting
Chl RuFBHE L BisE §%gﬂa%§_ said method conprising: -

able

formng a nmagnetis | ayer adjacent on the
attachnment surface of the chip; - placing the chip

LT N T LR A p—

filrh Qna‘S‘PEQ 'ﬁ’@tq’@ﬁﬁeél Rer Bk higRhhePl sRiface ﬁﬁB?fcﬁfdn‘ﬁ%?the magnetisable
suitable magnetic field by neans of magneti c

Iam'neleatlt d% ateunteemediste tlager bafweemdhet attaqihr@elat Bssrface and the

oS AR E S Roq TP Bl RSt out s

to SoLBLe0 M. W\%Cﬂhpnfa%ﬁsé cithel AAfilayeredrdr ¢ha ehitaAelayer and may
recess and the nounting surface of the chip faces an

ha\}peﬁdlﬂ@SlYﬁ quaditiee ceaytferrad deithes) by rits diatural trepperies, by chemical

wengr b FaRERs T esRe I BB e 1 ecess
cont acts the nounting surface of the substrate [ 0030]
one enbodi ment of the nmethod o

f
[OQWJﬁW aelyraenbaser filp 08y e IPﬁfHHVtegeaSP r Sell 48r REGPYRd by the
cu?nhg R ?&%Flﬁ&%f ﬁgﬁlﬁa&ﬁyrﬁétsorln e E%rﬁpﬂﬂ\{rtgﬁﬁ)odlment where the chip

IS an diate | ayer
is Iaeitemlemoltdwtcatttmp haeoh wWhene ftlae; lnauisl at mefomgwbsd:h;btslaei film may be

o oo SR RRR A WS 53 B R et

ofr@.énﬁltéoam&ﬁﬂ SHip8Sf béfd#é'dl@lh |Irl’rl)tﬁé Sxein By BEntdiment where the
hesive qualities conferred either by its natural

fmpsa@@pfemed frpre Heshelerng oF Bardesing @fr“%*}d palvimeassi hediapid polymer
b pE B B 5 P i SR o, B SRS o curn
orfardérdngr hardening of liquid polyners. In the
exenpl ary enbodi nent where the chip

[0032] As mentioned, the polymer-based film may have adhesive qualities. In an
exemplary embodiment, the polymer-based film may have double-sided adhesive
qualities meaning that one side of the polymer film attaches to the attachment
surface of the chip while its other side is capable of receiving and supporting the
magnetisable layer or is itself a magnetisable layer. In this respect, the double-sided
polymer film of the exemplary embodiment may be a double-sided tape with one
side thereof being an adhesive polymer and its other side being metallic in nature,
thereby providing a pbtentially magnetisable layer. Examples of such double-sided
tapes, which are commercially available from 3M, include, but are not limited to,
acrylic adhesive polymer aluminium foil, silicone adhesive polymer aluminium foil

and rubber adhesive polymer aluminium foil.
‘ 10



is a sem -conductor chip, and where the filmis a
preformed solid, said filmmay be | am nated on the
wa@eesosseduct or chip while still in its wafer POF/8G2006/000330
(i.e. a whole wafer of sem -conductor chips) before
dicing. In the exenplary enbodi nrent where the filns
00%" r t g ' o] R WeTVT e P
10038 IR TG oo et AP uf sbech by B HRENNEN 1o Fibtisable layer
mayahave lay aqditioreddayergmidirh(d prdtectivexiaypt) eorf ilthateelvby to protect
curin r hardeni ng. [0032 nti oned, .the
th%oWﬁ\g?ﬁ%%dlaV B RPQFEy pﬁ)@%aa rvéﬁﬁrlﬁ‘éﬁqltﬁq@y?‘gﬁn fgp example.
5 AlSKRRIE, or TROSUABIEN, thE 9eflds/ARY IG5 REv SlLich
_ doubl e?}éi ded aﬁhesﬁne tguaﬁe% e@%%eam ng t hat %ﬁ%mg%@e layer on
its ghnehsupgatsanit ofdeémicaavaidhdisectocartiactaoft saitinianer surfbaes with the

of the chip while its other side is capable.of . .
mtnetiRapg Rt Lt BrG STrdan Aeeate (i és T opeyation, the
maddr%@ibffie?d ﬁéfﬁtéé@bggbﬁhéeéf- miaRigultihg BeP&SiH infdfhe recess, such
~doubl e-sided polyner tilmof the exenplary enbodi nent
thatdhe wétaghment swiasedetitheaghip facds atleasti alportisarafdhelrecess and the

to meAGPEREE PRSI Medd 5P P8 SR (ESRE AL tho cace
regedheti shhetherysdid Erachhest elirfass haislpsithe- soMief of the recess
apes,. which are commercially available from 3M

t o r ]
direcidy eiadireely (riesthederotqativedayary, acrylic adhesive

pol ymer alum niumfoil, silicone adhesive pol yner

alum niumfoil and rubber adhesive polyner al um nium
[0084d] To[ &i3pletd theosatimrhssimbiptprotesdrdeseritprchbebe,tdain using the

15 cxk) SoBiocigaRRS ol DYuAIES o, shorounicd somi-
coﬁMtolSSI;iib% Hdhdea%%?%uftége%%;é%'tﬁis' %&d,“ fH&itilization of a

_physi cal "and/or chem ca amage, for exanp
wirg| handirg prasegs ooa saideroeflowotg Gm the base etadlip abip ddsign) process

to BRYEIOH i BEFAEALL EohRYCIe St BohiiShe FHEL A T lbstate i
newédsary.ne magneti sable layer. In any case, when the

assenmbly unit is in operation, the magnetic field
generated is capable of manipulating the chip into the

[Oo?g]é,@ésan éﬁ&iﬂoﬁ&a%te%,rﬁealt hetﬂP% ?@g@ﬁ%ﬂ@fx} %Eg tﬁgin‘?agnetisable

es at [east a p on o
layepdepositpdsthefenrefrarh thbatimchmdit safacs nayee ngcedsitated especially
is, is the. case regardl ess of whether said

i écgﬁﬁﬁé%?osa?f _ é%u%%plmg%%rwh%rﬁ MYt FrRsidualeBiagnetism may
ecBaes \prOcel AREIARH)THY,RITHE: BB F 88 SRl vy mechanical
25 megasceheypigahmeass, bealing mgang emhany combination thereof. However, and
as described in more detail later on, in some instances the magnetisable layer does
not interfere in the further assembly or functioning of the chip. Accordingly, in those
instances, the magnetisable layer may be left on the chip. An example of such a
chip may be those used in the testing of biological materials such as in the case of

30 MEMs.

[0036] The above-mentioned method for assembling at least one chip onto a
substrate that has a corresponding chip mounting surface may be implemented in a

system for carrying out the same. In this regard, such a system includes a
11



exenpl ary enbodi nent where the chip is a
sem - conductor chip, the nounted semi conductor chip
w0 g00Bofdedd to a suitable substrate. In this repar/sG2006/@00330

utiljzation of a wre bondi n% process or a solder
m?@ﬁt&ﬁj'w@S@ﬁF@q plipassembly Hnit) ap deneibarbini e) vasiovsearsbodiments
el rd I fa npect
cefore 851 1§ IR oA Lhn G oG, the, sybstrate. In the

exp0saly Ambmdiraeii wwitenal thet ehip e rsemivmindattor hehip, the bonding

| yper .filmand th netisabl e | ayer deposited
m SR i$ used ?cp]gleﬁtrt?qgﬁﬁ p@(ﬁ?qaily@q%cb@% semi-conductor chip to
5 thé'8GBsStpatbat ed especially if the chip is to be used in -
appl i cations where any residual magneti sm may
jeopardise it proper functioning. The polyner |ayer

OB e DT LT B i ot
coBGuéetep ehiph &k bAndfRE tnéHeMidm b EincRite & '%oﬁfé'ﬂﬁgrr?echanism, where

i nstances the magnetisable l'ayer does not int ere In
the seri-gondeeton s arftip hipr désignt oo ai wige dfondiy mieichanism. Otherwise,

0 oo 505} YRS LS S AP THE R o et
maghichisaple kgef epovaisR@ahs. Th Fn%@?'\}gf'\]gatﬂ[é Olgg%ﬂ] %-'}‘ip@%' means may

materials such as in the case of
rely fyv dneghianical sueass heltemisel meanshl haajingt meaastoroasy combination
thefBLp onto a substrate that has a corresponding chip
mounting surface may be inplenented in a systemfor
carrying out the sanme. In this regard, such a system
assisted chip assenbly unit, as

i.ncl udes, amagneticall y-
15 [0038L 5 ialle e AlOrseaiq -9 mbad mambedines Realecat feoNario agpects of the
is g j 1 t i s .
RS BATBINS T SPIAESo LISEFMPof G BN i, i shou
be seatiedc antl @so merttioped t éarlien nithah ghee vhrdoiss mspsectssef! the invention

deforipd hoin. ed Bl RloEPloct- o resale Aikfparapale components as

weft MyasballiBd dodin thB&/a51eE ABpUEEIST thé fhvehtiBn ascsr :

conductor chip, the bondi ng mechani sm may i ncl ude a
20 sol der i ng nechani sm where the sem -conductor is a

10036}y SFad SESh, 6 e SpRREAISRISTIA ey apgects of e
presgat imrentiand exgmbtary rembadisents of sdil aanme@abpsed!df the present
Thi s magneti sabl e | ayer renoval

. layer renpval ans,
’”Vﬁ’é'i% ey W@Wr%?%@eﬁawﬁlem Withareferengenta e (felioyndng appended
figlj}ggti,ﬁ Qghidreans or any conbi nation

25
[0040] Figure 1 shows a side view of an exemplary embodiment of the present
invention;

[0041] Figure 2A and 2B show different exemplary arrangements of a magnetic
30 element with respect to a chip;

[0042] Figure 3A shows a chip and an exemplary embodiment of a magnetic

element;

12



thereof. [0038] In all the aforesaid enbodi nents, the
scal e of the various aspects of the present invention
WO 2008084132© chi p-scal e assenbly of conponents. POEGEN6/000330
[ houl d_be noted, and as nentiopned earlier, that the
0043 i eaégé@pgvscﬁn EXRMPlane RMNRSH MBRIQT HEdsiRr TR ar e
al so applicable to nano-scale and m cro-scale
conmponents as well by scaling down the various aspects
[004#] Fiigurien 3€ntishowsaan ozxilodgdy vigvo 894 n |exemnplary embidiment of an
in e further understanding of the various aspects of
asPH Bfrl‘ggiént i nvention, exenplary enbodi nents of said
5 various aspects of the present invention are further
~ described below with reference to the follow ng
[0045) Eigre 4 ghows an sidsi ofew [ 0040ptiErgexemplasyoembadiment of an
[.de, view of an exenpl ary enbodi nent of the present
as%{vgwt‘}rﬁtn- [0041] Figure 2A and 2B show different
exenpl ary arrangenents of a magnetic el enent with
respect to a chip; [0042] Figure 3A shows a chip and
[0048] g’@#ﬁl aAyshavsodi ghim endfanpthegexemnplasy emadimeotaf a magnetic
10 ele\%%ﬂre 3B shows an exenpl ary enbodi nent of a master
et; [0044] Figure 3C shows an expl oded view of an
exenpl ary enbodi nent of an assenbly unit; [0045]
Figure 4 shows a side view of another exenplary
[OoéﬁggmﬁerﬁB Showis anedhengxemplaty: embodiventiof arreasiar waier
a chip and anot her exenpl ary enbodi nent of a magnetic
el enment; [0047] Figure 5B shows anot her exenplary
[0048D bigureniC cthosvsas teafarged efew jof @hBihdriexentplay embodiment of an
an _enl arged vi ew of another exenplary enbodi ment of an
15 as%\%@ﬁ‘ﬂ‘di - unit; [0049] Figure 6 shows a method of
assenbl i ng chi ps according to an exenplary enbodi nent
of the invention; [0050] Figure 7 shows anot her
[0048T Figwe 6\shewsch methes af esasvbivy ehipscacscarding to an exemplary

embodiment of the invention;

20 [0050] Figure 7 shows another sequence by which chips are assembled according
to an another exemplary embodiment of the invention;

[0051] Figure 8 shows an enlarged view of an exemplary embodiment of a method
of assembling a chip onto a substrate;
25

[0052] Figure 9 shows a side view of an exemplary embodiment of the present
invention;

[0053] Figure 10A and Figure 10B show a top view and a side view of another
30 exemplary embodiment of the present invention, respectively;

[0054] Figure 11 shows an exemplary embodiment of a method of assembling
semi-conductor chips having a ball grid array (BGA) onto a substrate;

13



to an another exenplary enbodinent of the invention;
[0051] Figure 8 shows an enlarged view of an exenplary
wepdsasasent of a nmet hod of assenbl i ng a chi p oP€DSG2006/000330

oo 12 St el PR b B oo
sel’ﬁ!i-@Hﬁ@tgétQﬁcﬁEg oﬁt&#%ﬁbé@&eﬂ% erb%ridllr@fv and a side

view of another exenplary enbodi nent of the present
i nvention, respectively; [0054] Figure 11 shows an

o055 R 15 S50 AR ey A BB g B 3 I8 iy ane
5 onto a substrate;[0055] Figure 12 shows an exerrpl ary

enbodi nent of a nethod of assenbling sem,- % tor
[00557] Fégare: 34 showssa medele ag:h@,ng@gom@@pﬁ c F@ggg}i its effect on a

Fi ure 13 I enbodi nent of t | at
chi \4’ a8 'b%%%ﬁ\/fz%@% |%ngshows a nodel o? aerrp e
ﬁhangl ng magnetic H eld and its effect on a chip
aving a nagnetica coe I 05
[0SR} iGures Tdahowe. GideISHERA AR DBHIMESCAb PSSP Bt of the
e T
10 prosp MRk, aResatecifly it FEARES er@ﬁ*ﬂa‘#ﬂ’;"é‘%ﬁ 8nd & master
wafef 44, H?gh@n@?teemﬁa 13awésorarrmbese 13a fomddhon. |ts'mw;face. This
recess ais forped suc (SR L. . .
reqaRscT R lorMEd HER At I S sARAbIG Of ARCY B AIRg nsHeiR & chip 12. In
thlg %%%Hl gﬁg tﬁé"ﬁhﬁﬂ% ?\Nhll:h@flfuﬁf@fédtl‘é Blfa emi- condu]g:tor chip) has a

uct or has a nounting surface 12b,

mcmrﬂmgl mgfademzhu for onountings thes thigt entoam subsirate; asdnamattachment
surface 1

15 ouPbt S TS 55AS e RS Db 5 b attachment

suffae¥m2at he attachnent surface 12a in this enbodi nent
supports the magnetisable layer 11 directly. However,
it should be noted that in an alternative enbodi nment,

ool o 5o SRR B 05, EOREL4 bt ioors e

fg*liét%@ﬂel%ﬁer :1gedl;fédtlyowﬁjwarer1 ittshdmﬂlbet potedythat ém an alternative
20 eméfgﬁénme@; \@S/ngdrHu f!‘pei .sg%,s%f’gt %gerbgﬂgt gvtfa@qhepgagtg etlgger ll'? may also be

suE@QRSH I Gipécglyf lb)% @h:o{ Qﬁééﬂm@hﬁ %uFfQé‘e GI*Z'bO i£2 thiough an intermediate
conmo e recess 13a, the attachment
layer or film. It should also be noted that the magnetisable layer of the chip 12 may

also be referred to as a magnetisable film.

25 [0060] When the chip 12 is accommodated within the recess 13a, the attachment
surface 12a, supporting said magnetisable layer 11 faces the bottom of recess 13a
such that magnetisable layer 11 contacts or abuts at least a portion of the recess
13a as shown. Essentially, the orientation of the cHip 12 is such that the attachment
surface 12a is located deeper within the recess 13a while the mounting surface 12b

30 is located nearer to the opening of the recess 13a, or facing said opening of the

recess 13a.

[0061] In this embodiment, the master wafer 14 includes a magnetisable or

magnetic element 16. The magnetic element 16 is shown to be embedded within the
14



surface 12a, supporting said nmagnetisable |ayer 11
faces the bottom of recess 13a such that nagneti sabl e

WO 208005426 cont acts or abuts at |east a porti onP@F/SG1086/000330
recess 13a as shown. Essentially, the orientation of

master wafer 14. Ins ag alferadfive ﬁﬁ@ogtm@@mmtm@@net@c@emt 16 may be
locE4t B @seP rfé{&e Eﬂgntﬂéqemégf{egs\%a?e%a él\rwt Ionetyf1 another alternatwe

nount I ng sur ace 1 I's loc d near
enfodiment, ethesmagBetic elenfenti 16) i de wpmmvaglyahserihed mto the master

Wit 8- i elrseithan ol RiarE i DlecHayh PGSR Shinessentialy a

5 soﬂt@naaﬁ@t@ﬁﬁﬂ&’iél%rﬂ ﬁ%néxﬁlﬁlté ﬁttl%hé’ﬁ"ﬁb ﬁtl@@@ﬁ&%@s on its own.

hin thenaster wafer . Inan altern
- AO@ﬁt’dJUQl(srenit reQM@aragmnetlelmm (06 smyc@anbgn@tbe‘tﬁ da align the

he t 4., 1n. yet t
cobiies 5k 8 BrgbaGoRemenh e et Mot ReRomES Miggnsdised and
gehermeablity oWAehiRfhetipt felihaniRAt Ee WabBhetd- elbfhehhew becomes
enbodi nent of Figure 1 the magnetic el @énent 16

m@‘ﬁﬁﬁddw neansodt theagagnetic savesi 35, and g.elmasates a corresponding

1w o | SR8 01 0B ¥ Bt surtac

12Wﬁﬂé)chlr5 12Gsuehi tiat theeckslp i %a%hél@qs TRaipliated till it is received
ment 16 such that it becones magnetised and

'nteéh%lr%@%s&? 13aindiip ofiggirtionas desaibedrahovehe magneti ¢
el ement 16 becones magneti sed by neans of the magnetic
source 15, and generates a correspondi ng magnetic
[0062¢ lidshauld dtet nateti ghathie aitegnativecembydimédtss thepmagastioelement 16
attachnent, surface %gﬁ of the Chlﬁ 12 such t hat

th
15 m%E%Psrménﬁ@ Daghst and dhargieisulimsEanan pltemative embodiment, it
i s
R MBS M0 eI B8 TPt Miaheltl SBUE! 16 generate. said
magnesicriild \rmsoedﬁfdau aﬂa‘acisthet ¢hdp ey iSuchcalédraative efrbodiments will be

e 08T BielBinent it typi cal Iy does not require

any independent nmagnetic source to generate said
magnetic field in order to attract the chip 12. Such
20 [009?»? Eiglares, 2AansbdB shavsaligrmativeeadasgemeats ¢ithganagnetic elements

15! HE 158 with QQ%ct e QHé %?’1 ecf‘?‘zaﬁ"ﬂe %@r{tﬁb‘é&&% (g,r ﬁ@k’r and 2B is

arrangenent s ic el énen
applicgide in tlee bbth cehsqs WBereTﬂr@ magastie starhents 5 gnde5Mare hard or

softtiadhetic aidRtnibe 15 BAGNGM SBeRia: acolserpe. RRbisade or fixed
hoﬂ%%nggi(l]%hrﬁ relgﬁlﬁ;n( g@%@tm&t@ﬂ AR n Bbth S 8FBRgements of Figure 2A
25 and 2B, the south pole of each magnetic element is directly facing the north pole of
an adjacent magnetic element thereby forming therebetween, a “magnetic cage”.
During the assembly process the semiconductor chip 12 is “trapped” in this
‘magnetic cage”. This occurs with the chip 12 being either in between the magnetic
elements 15 and 15A (as in Figure 2A) or with one half of the magnetisable layer 11
30 resting over the one magnetic element 15 , and the second half of the magnetisable

layer 11 resting over the adjacent magnetic element 15A (as in Figure 2B).

[0064] Figure 3A shows a chip 22 and an embodiment of a magnetic element 23.

The magnetic element 23 is a rectangular bar but it may also be a cylindrical rod.
' 15



hori zontally in relation to the master wafer. In both

the arrangements of Figure 2A and 2B, the south pole
w@boosasts2eragneti ¢ el ement is directly faci ng tPer/s6006000330

pol e of an adjacent nmagnetic el ement thereby formnm ng

THerRiVR Et@»‘éBF?VKHJS*Y.ﬁgﬁ@i k) sHpeerts punagietisableleyerdl pn a surface
(atPACPESH @%cé?fﬂ&%ﬁ %@'f@ﬂ? h\k/ﬁerjr%h ; giieﬁ%p@gmggf‘%g@e%erates a

magneti c cage 'S Wt h

magnetierfiela, Umwentattba obhtfreechip dRemaving skid analyisiiBables layer 21
in Fi e 2A) Wi, t ne hal f. of , the magneti sabl e
supBgitsd Hierpas SHcly ot tﬁﬁéﬂ%%etﬁé&lﬁe[%y@r 2l dsipgrar{o, the magnetic
5 elethéhitdye second half of the magnetisable layer 11
resting over the adjacent magnetic el enent 15A (as in
Figure 2B). [0064] F| gure 3A shows a chip 22 and an

ooBBE AR e Rl IR e B oo ot 28

shéWhii8H cellaF @scTBE acﬁélﬂc@@r tﬁékrﬁés%v' lﬁ%ﬁls\’ of®BEM&RI the master
supports a magnetisable |ayer 21 on a surface

wafert 24c hasntmagnetiec elemiestse 23 tmgbuaml loylindicah tdds in a regular

0 arPRRPRF G M, SRcHSBEA 34 P RABA bbb Bemens may

bel ryedvablyl irsepeer irtd thBemasteri Wafecy tihaddditith to being embedded
magnetisable layer 2 1 is nearer to the magnetic

theseBpelite gsranpstr@ﬂt andylecaton shdhe mageetin dlemantsoR3awithin the
B0 PSRy BN Ia b0 IR 8 ghps 12 vt b

poanbrn@ﬂ tivg iy, ortdee fousd eubseduesntdmbantathoni) aCsidstaen(fot shown)
that are Cé i ndrical, rods_in a regular arrangenent
15 hawglgoﬂeﬁ)ongg (O Mevelng Resitiens. ¢ he magnetical Iy
coercive elenents may be renovably inserted into the
master wafer 24 in addition to being enbedded therein.
[OoﬁﬁbFigUr&n@@rﬁmlW%ad dxpiateidoviewnf oft ae emboditrient ef emeassembly unit

t he nmaster fer typical | arrespond t
acfgaal B dnd,aRPR, FveoR 786 590ReoBiv inf dheiGaBe rad from the
abbVe-niehtionee mAePRafe e GLRIM Pl te"RHfr&Xf . qTHeOteﬁmlate wafer 27 has

substrate (not shown) having correspondi ng chi

20 a plyigtty elgresesses #6sthatgueaa .@qnaé:l@@fmwmram@tm adhip 22, for
ot 913y BIAEYTERT R yn SIS REI AL AGEEE Mo e master
wa&paﬂtt stictothat Iwcbbmfvtt\ermutallmeﬂremsk& Zﬁaﬁq:froiifhata to at least one

fer 27. The tenpplate wafer 27 has a
m%’l"%ﬁ%?f m‘%fzeﬁ \é’%‘@%@%%@l’ Rivalerel b i MataiRbPatoghe master wafer
2g4accommodating a chip 22, for exanple. The tenplate
wafer 27 is shown to be renovably nounted onto the
25  master

[0067] Figure 4 shows a side view of another embodiment of the assembly unit. In

this embodiment, the master wafer 24 has the wafer template 27 mounted thereon.

The wafer template 27 has chips 26, having magnetisable layers 21, placed therein.

The master wafer 24 includes recesses 800 for the magnetic elements 23 to be
30 removably inserted into the master wafer 24.

[0068] Figure 5A shows a chip 22 supporting a magnetisable layer 21 and another
embodiment of a magnetic element 33. In this embodiment, the magnetic element

33 is U-shaped (or horseshoe shaped).
16



waf er 24 such that each of the plurality of recesses

26 is proximate to at | east one magnetic el enent 23
wob@s/0s43e6 t enpl at e wafer 27 is nounted onto thRCTe62086/000330

waf er 24. [0067] Figure 4 shows a side view of another

enbodi nent of the assenbly unit. In this enbodi nent,

[0069¢ FiBﬁF@WB’afsﬁ?w%“ a'ﬁ% h%ni@fcﬁheh?”@i & em%%ﬁé?ﬁ%f&f&d 24. This

t hereon. The wafer tenp s 26
emhagtieent 5| tbel mpaster Wﬂaferpzdcmdlmaermenemﬁmellmaﬁt ef the magnetic

clefia s e oe e pERGTREE Foctipe Mol il B Waloy 4. Again, as
5 mé/mfoﬁted%ewbg@l‘ﬁ]n Eltéi‘r'l‘éﬁvé/é eftsCleMEgn St BRY; gﬁéarﬂ%S may be

a magneti sabl & | ayer anot her enbodi nent
remagal@lw@seét%h@mtr@anasierw\rafer 24bodi ment, the magnetic
el ement 33 is U shaped (or horseshoe shaped).[0069]

Fi gure 5B shows anot her enbodi nent of a master wafer

[00?0] Fiufe SCOSHEWRBh Hlalged VIBW &F aNGtheF edtbodiibHOSFan assembly

enbodi nent of the magnetic el enent 33 arranged or
untﬂ.Oitthe biassit invgntian] Thisi embedimtent ehtheassermbly unit differs from that

0 ot 41 32 B NE S RSBl et 531 T4 gy tusaton

the sehapst imitighdtlbeel@fmﬁlﬁmﬂ\@‘ ehowA- tol B8 EMbéddsd Yithia the master
shows an enl arged vi ew of anot her enbodi nent of an

waggrsgﬁtyyly'n tha ferwlatqqyaﬂ‘ﬁregémoume@ﬁhemn guphsthat the recess of the
BB 7, RLBrgaCR KoM QuHAAEIS HRIROE Ry Bt o

dnretﬂy adibeenfdd thda megneticiedemenh83.U- shaped magnetic

elenent 33 is shown to be enbedded within the master
15 \wafer 24 with the tenpl ate wafer 27 nounted thereon

[0074]3 h’hb%&ea@@f fepeRa Whidrey ﬁ%ﬁélﬁ é"@fﬁl?rﬂ 2rhd érlentaslon of the

al nost copl anar, substanti al | acent (or proxima
chipr22jis sdeh waéd;sanegnehlsabdm&m@iel& withih ¢hemecass and contacts the

oo 050 5558 B RS HRL B, B e i 2

typideslynfagastarsisbsemeainetanttsi ﬂeWeh@IhQ ér'ﬂQhé Qﬂﬁﬁspﬁftﬁhdes from the
cont acts the inner surfaces (or dep th;£220f the recess

20 opgpingettihe repes®: iIRghiswmbedimsant; e ehipZ22mavye eansigered to be a
seﬁﬁﬁ@ﬁdl.gé ?h@oﬂ‘é JUR! %Qﬁleéhlggf?ﬁ'[éﬂlrdé%etgésh& P%d% #Sgon its mounting

protru m the openi ng
surgadm diheespacindef the IporP pady 35eorctiesciipr22dcdreedpona to those found

in ﬁf}%ﬁﬁtgﬁggﬁgt@géﬁht& &A%&ngégéubss?}a eChl 31 ?élzs 5”8%#@3 circuit board
(PCB), for example.
25
[0072] Figure 6 shows a method of assembling chips according to an embodiment
of the invention. In step |, the master wafer 24 havingta plurality of magnetic
’ elements (soft magnetic materials) 43 mounted thereon is shown. In this illustration,
the embodiment of the magnetic element is in the form of a rectangular bar. Step Il
30 has the template wafer 27 mounted onto the master wafer 24 as previously.
described. In step Il a plurality of chips 26, each supporting a magnetisable layer
(not shown), are placed onto the template wafer 27.

17
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surface. The spacing of the bond pads 35 on the chip
22 correspond to those found in the nounting position
W@Ro0a/0543pé cal substrate, such as a pr| nt ed ci rRCI/8G2006/000330

100731 o ater Va2 RGN SHig SbHids Atk g gv”réﬁrr%é’ SotRrimastar wafer 24
ﬂfa tﬁ‘a“leséﬂvﬁ{é&jrﬂ%ﬂc éd?#réé GRdiiced Hgardfﬁ%ﬁnr ﬁf@ pl%ll’ﬁl of magnetic

ving a magnetic elenents
elenardsi4d. 993 secm;oemn;fedf thmp&trallhysofsrlnagnetld eldgrhersts 43 generates a

maigoells Hefth Wi PR gee dhe wironaaapa favBh SUpRerted by the
chipe2B! A I ||37st€BUN e%é’%@ghé‘ﬁséﬁﬂ%fb’s Vit %‘hgl@”faﬁ@ orientate

previ ously described. I'n step lurality o
thezrmelm Acewdintg td the polaigation oftthe magmtic(ﬁr&jd bﬁlmgv@)snerated by

they"piadlefiatet | 24 by WV B! (18 TBeBGtS, sRmete 49 Theltep V. the
mahetissd WA 264rs aRhéM ﬁiarﬁﬁjlgte@aﬁﬁtﬁ{ tHat 3Ly GRe Ireséws& into the
magneti smin the plurality of magnetic elenents .

recegees cédbe template \waler A7 tKhl@fmamgn@tloo mawm]aghwsed by either

o B ARSI i pHPAED ) B8 xRS dioia or oy

su@@ﬂn@ntlﬁgSthénnbyneﬁélﬁe@mt asmécﬁamgél abitatidro de@iae, such as a
orientate thensel ves accor di n‘g to the polarisation of

waﬂ#@f\ﬁl@ﬁh@mm ife exasepleg bgnet whish w dlﬁ@sﬁ@dtleterm dn the final
steﬁﬂ\él( ?rlge Ig &ﬁlr&?gl gtsgr‘régﬁ & t%ﬁadra t%n éﬂ%’u{?tegé’mgnhs 43, which

retainaheir magrm‘trsm ehmd tredmiaghetisdt chipe 2siesplade Within the recesses of

theyiE R cralRb a1 Brihe e RIAURRHT AT R pioed.

an external solenoid or by supplenentlng the magnetic
field with a nmechanical agitation device, such as a
[0074bFiguren 7Tnshnwisi snpthesr metbog| of assemblingweemih eoreluctor chips

ao L3 bEb R ot BebEaL S5 SR 1 B FREE! Lo 1 uses
thevérnbbdingdritiof thé eidsteragalr i2anhaing thd htaggibellérmedts 33 as shown
chips 26 in place within the recesses of _the tenplate

in Rigpise SBrang a5 descrecAbays. GHendbhas thghwefﬁr tergplate 27 placed onto
the%Sﬁfe?V\féff& SBRS {;ﬁ’i@@e t}{é)ggs@mgfl\{%”lfasﬂ il al&?ﬂggilterln step Ill, as

assenbling sem con or'oh
abave, aelmbbtyyofedhpsliﬂﬁerﬁaohfsmmmrhmg/wmagmetlbaﬂly ba)srcwe Iayer are

ste uses, t enbodi ment of the master wafer
pb%ﬁﬁﬁ&f ‘?\t&d’fﬁ%f?f el ements 33 as shown in Figure
SB and as descrl bed above. Step Il has the wafer

nPI ate 27 placed onto
[0075] n this method, as compared to the method illustrated in Figure 6, the

embodiment of the assembly unit includes magnetic elements 33 that are
permanent magnets, i.e. they are capable Jof generating a magnetic field on their
own accord without the aid of an external magnetic source, unlike the embodiment
of the assembly unit in Figure 6.

[0076] Accordingly, in this embodiment, the chips 26, when placed onto the wafer
template 27, undergo a re-orientation and arrangement due to the forces exerted by
the magnetic field generated by the magnetic elements (permanent magnets) 33. In

step IV, the chips 22 are, by way of the magnetic field and mechanical agitation if
18



the master wafer 24 to achieve the assenbly unit shown
in Figure 5C. In step Ill, as above, a plurality of
w@kiop®388; each supporting a nagnetical ly coerRPCw8G2006/000330

nepRéEHTy s MrBiVReh A A8 JRsarsis oh oLt oapiFla a2t dhEcerientation
eatlierHpRfRdo In i TAdi WERY t%{ﬂéﬂ@ 2 BuHing B! ¢hips 26 within its

i ncl udes nagnetic elenments 33 that are peritanent

reeRagast is, rameved g dhe maptes| watsk 2@ rfor anounting onto a substrate.

' | el t hej . d, w t t th ' f
AIETRAREL it ShilshBeranol RS e B ket mBhEtS pnd master
5 wdfés vidstetdhipd 26 inaybEialighéed o alid e thAMiF26 @ ¥e ndunted onto
this enbodi nent, the chips 26, when placed onto the

saighsuhistretapl ate 27, undergo a re-orientation and
arrangenment due to the forces exerted by the magnetic
field generated by the magnetic el enents (permanent

[00TY Rgave 83holB i 8nlakdkd View eithesméhodr & addemig®f chip, where
the magnetic field and mechanical agitation

the fohiR: iss dap§Mi-caruciar chipy Pntpea substraies ept hehows dhe magnetic

0 iR 3 it A L RSP WG 28 TRRSFLAIEL st 53, o

mentiohed eatriéery &ca peemanent magvietaihd (smidgactiesiiyepolaséat with its one
ha§4 f.or rmunEi n Ionto a substrate. Alternatjvely,
|

th
nR¢iRg 3 Qmnd {tp rfath%@@lfb%@iﬁgtﬁesqwhevol%/eﬁﬁpgidéngly, the

TSl b TR O TSRO 18 oo
pokauitys tStep d. s the tEmplate Bafeh @haaingea recegsdb v bewggiiaced on the
15 medsles Walst ot Sust Bt dhe g et HBne s iogp i ratiguip® recess 61.
SplelEicEmONRthie &thBaBMent3 tRITBRGIECHaBhEHE RIdHENt™8S §$ located directly

waf er 24. The nmagnetic el enent 33, as nentioned

bepgathitee re¢essébber nanent magnet and is magnetically
polarised with its one half being a north pole and its
ot her half being a south pole. Accordingly, the

[0078]) St¢pc IHI amdntVgehewaties plac@pest iaf thel serhilconductor chip 22
accordance with jts magnsqﬁi c polarity. Step Il shows ]
20 suppryting 5| MagNGlig laves PIha e subsrquent grameuiRgop tyclég magnetic
. G i
T 44t o 480U 8 ALY BREMEBRTES faeor 21 such
thatihe pefaibyofrinet maghetie tayier 2 1na gpeosite ¢d tmatrdf B8 magnetic element

| qcat ed directly beneath e recess 6 00,78] St eps
33, REByBlnd, BR ouonats FEE ad e CBRWE it iraPedduE S e recess 61
of ¢ie RerABlate wafer 27, by the magnetic element 33, thereby also shifting the
25 entire chip 22 that supports it.

[0079] In step IV, the chip 22 enters and is received by the recess 61. The
orientation of the chip 22 is such that the magnetic layer 21, supported by the
attachment surface of the chip, is at the bottom of the recess 61. Accordingly, the
30 attachment surface supporting the magnetic layer 21 contacts or abuts at least a
portion of the recess. The mounting surface of the chip 22, which opposes the
attachment surface of the chip 22, faces the opening of the recess. In this
embodiment, the mounting surface of the chip even protrudes slightly out of the

recess 60 together with its bond pads 35 attached thereto.
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supporting its magnetic |layer 21 and the subsequent

mani pul ati on by the magnetic field, respectively. In
WwWG@EL@p/0s43kqg t he magnetic field polarises the nmapCESGI06/000330

| ayer 2 1 such that the polarity of the nmagnetic | ayer

2 1is opposite to that of the magnetic el enent 33.

. di L t
oo ﬂ@%l@g lr{ 85\6/??23 g?rtggerlgggt V\%ﬂ‘eﬂ %4@% ?@iﬂ?\‘?%d from the template
weffﬁr Zbyotrwme \V?gal,edéﬁlzdi taﬁlu?@:&ate 63,i hé\m?g ebly((e)abcmdm@ bbhdin@ pads in a
e entire chi al Su orts |1
mcruyltlngrﬁo%ffﬁrbls igegdavith they qe@'?@c‘é’ﬁfﬁé%g ﬁ%—rﬁ!@w@é@@etween the
telﬁélatg Rfafd 'zef"aﬁg 1% eﬁbét%ec %udhsﬂ?éi et Bahd Hﬁ@s 63 of the

tic ayer support ed attachnment s
subétratleeamhalpgneds typicalheirbvettioal alﬁgrtmentb adtstheshhiond pads 35 of the
Accor e attachnment surface supporting the

in
Seﬁﬁ&ﬁé’a}"%%rﬁb@r 21 contacts or abuts at |east a portion

of the recess. The nounting surface of the chip 22,
whi ch opposes the attachnent surface of the chip 22,
[00r84¢ Figuies Yogtenving sifle tview raf cars embadimantsoktheo presenmt invention. In

ok B B A R B AR e 2 v o
mfﬁ%ﬂgﬁ m%?eﬁ%aﬁélédtop'éﬁ{&t By [DWRFer Carfdrl 74, iHe Wgdr ¥Yaard 74 also

, the master is renoved fromthe tenpl ate
m&mdefr azplenoigi7dethaé ciraumierentialusgrounds ¥, perdphery of the master

o SRS RBAIE VA ER S B9 HOSHLBf rhstaing e

origiialefBghstic tf@f@(gbﬁemé@ra%raﬂﬁeéthﬁ olubdireedyy 60 thé magnetic
such that the bo ads 63 of the substrate are

elemeniscaot ehpwonpf ;he magder watar 71-ilgdhsembogimentiaf the assembly
unﬁiotggr @%gﬁgﬁo MmLAS ér%%oﬁcm?b'ﬁ R,ré n@?ﬂ dfhe%gforéo fire an external

a side view o ment  of
magretiensoumcee@bi ion ordier tdni ise embgaetiest antl tHus geﬂeretléya suitable

méﬁﬁu&ﬂ%ﬁﬂ?g .r%‘ggﬁgﬁa Stpggcé %g]ﬁgﬁbt%gm%gépgégq nqagpe&lG such that it

is tBRsMEHIAE i ¥ VdrBEal dndibp ﬁohﬂ@ﬁtéﬂﬁﬁls%ﬂﬁ) ﬁ’@éﬁéc@ t3 Jehé hdster wafer.
circunferentially surrounds the periphe of

Bynmguahng\meemamleamsoumnm aaneyabie magme’tsr,zalrré@ro?@ the strength

o, ERABUS 8 R L 1 Bl PR RG Gyil hnicn im ti

enagivebhtasd @cbfﬁﬁtégr(etl@tmat@ﬂm)amﬂ thusehamstheir wabaetista.induced by
In this enbodinent of the assenbly unit the nagnetic .
the magietis spuece)dpay hggyaietaceriding noherng &eethepyiin tbe golenoid 71,

pr@%&@ra[@lreé‘fag%gfé‘e %‘P%’o%?rog%gi fhaPifGidual Eﬁip@%?térﬁ%) may be

S generdie a suita
appropriately positioned and orientated as needed.

[0082] In this_ embodiment, the assembly unit also includes a vibration mechanism
77 for mechanically agitating the chips after they are placed on the template wafer
72. The vibration mechanism 77 may be necessary in order to provide sufficient
mechanical motion to further facilitate the movement of the chips towards the
recesses of the template wafer 72 together with the magnetic field. In some
instances, the chip may be inverted, i.e. orientated such that the mounting surface is
nearer to the magnetic element instead of the attachment surface supporting the

magnetisable layer. In such cases, the mechanical agitation provided by the
20



magnetic field. The magnetic source is nounted on a
magnet carrier 76 such that it is translatable in a

W@ 200Bl086k6 and/ or horizontal axis with respect rcmm@nmwmmzm
the magnetic source 75 on

vi rm’r\sé{ir fem ag%%g%l 8p|ngh’r@es |@rﬁijnq,fortq¢eleast facmtatmg the
m |@tﬂer fr (ﬂlléhtﬂﬁ’gtﬁﬂ\%t by tH GorrRg Wi rfere! ements (not

shown) (which Is e odlrrent are sot magneti c
materl aI s and thus have their magnetism | nduced by the

(0035 a8 hlcagy e PheTeh dsnaalor End ik riagiiet Sedlktamay be physically
5 seﬁ@@téﬂ? Iafoth@NbRs, ﬁﬂa ‘éan?é’udnn@'e'sl’YérQHJC"i“mé&1 bHFy \(xﬁl%‘te HOWa¥er carrier

a proprlate y positioned and orilentated as
Syst@erdzﬂ (\Ngwsag?lums the wafestbovilaterts, nasieawatary3/anthisolenoid 71)

anﬁ@?ﬁ&% %%ﬂ%gﬁ‘ﬁwr (ﬁj&‘lﬁp PSQI ;nt gr7 Ig[ey are pl aced

on the tenplate wafer 72. The vibration nmechani sm 77
i be necessary in order to provide sufficient
[0084 Emr@aﬂoﬁotan@ln Figureu0Beshpucial tamtview handod egigatview of an

10 em%fop 5‘!{@% erﬁr%é@’if\lmﬁy%{mﬁ%ﬁéa %fﬁ)lgtqlrtyé‘ﬁ{jg&nﬁo@%r%lrroundmg the

tempiateawa@ 2T 8ed efdgtermifeb24i v Piguie, 10A,ahe Qémﬁlﬁtéﬂ/@ﬁer 27 has a
pIUﬁ%lCh that the nounting surface is nearer to t

Bn&f ichins 2Biareomdtoanths tamdews the taeplateswafes@? has a pair of
r e N
solR BT 81 2 SiielRRATHCrECh U8 Fic (b mBHERIG e steifuth of the
mageeliafickhadtdss this diaméttic [gpighty of the tehlmat@rwaﬁed 2%r at
| east facilitating the magnetic field in orientating
the chip in the correct manner. [0083] Typically, the
[oossprraFi egﬁmrtﬁé%lid@memwfqhm%dlﬁéhf | LEhirdY6I&foid 81 is shown

ysically separated. I n other words, the vibration
to E@rt@r@tem theynaster, wafesr24. oT his dhirg fsetenoid |8|1e$erygstt@ mn@dulate the

v S 1 AR O b B gt

thelhas{cddGer #4gure 10A and Figure 10B show a top view
and a side view of an enbodi ment of the present
20 jnvention havi ng a plurality of sol enoids surroundi ng

I f . i .
o0 EFIGTY S0t S P F R Y e find Ayt s
ontoreeselosirater the trethod pomipeses thefdllomingste padl) er (V) beias: '

~a pair of solenoids 81 on either side thereof, which
aid in nodulating the strength of the nagnetic field

[OOE&'FI Hé&/etvbﬁ '_pi‘lo@'f@!ﬂé %rdc@@ﬁh@ stépd S FFP{ &L msfrﬁhlt%ﬂ Processmg

85] ure the Side view of odi men
25 step that rsdngbnlgatga‘@dg@ ane wheva a layer of polymer film is deposited on an

undiced wafer of semi-conductor chips. One side of the polymer film adheres to an

15

attachment surface of each undfced semi-conductor chip while the other side of the
layer of polymer film supports a magnetisable layer (or film). The magnetisable layer
is formed such that the attachment surface of the semi-conductor chip supports the

30 magnetisable layer, via the other side of the polymer film. As mentioned earlier, the
magnetisable layer may also include a protective layer thereon.

[0088] In this embodiment, the semi-conductor chip also includes a suitable number

of solder bumps (flip chip design) attached to a mounting surface [via underbump
21



to be beneath the master wafer 24. This third sol enoid
81 serves to nodul ate the vertical strength of the
wore@nes43es fi el d across the tenplate wafer 27, BSI/SG2006/000330

e@e ted hg mast er fer 2 0086] Figure 11
mes Pl d‘Pra§ UeRl meMtipgnanier ¢ suitable

T

suBQﬂr@t%WQE%W gtéeas Eﬁl?l'eﬁa&?ce.l \}) &garfﬁ bg@@ﬁ@%\/gﬁ& to assembly on

the §ub$‘t&’tps,ofdﬁe§armg:cmde|@mrs¢mpm suppqmy\g-the ‘m)agrmtlsabiet layer may be
t trat

ST 35 o S5bphl 4 SEREe ARG o vee o

5 las@;‘r sBAPINg @6 TOME lsefib & hes beWEers bEsh @énﬂiaena%%%@pfﬁohmved by an
adheres to an attachnent surface of each undice

ap@@ﬁtw@oﬂﬁacm@phemmpl {arce esucte ast iedings itdebredk tthe wafperalong said

scffe TREYTBinck 8 SHBROL L= BcA A0S hBPhE AGHEY 4% ctipeciruiation
systetrR hees they bf @ eaingpoftEe SHRNteFeEHEdCH b éﬁ'd&sé%ﬁpbhﬁ such as
t he magneti sable |ayer, via the other side o

ongoshavét i iFigures; SrendPodbe assembly, umlhe)rm@atesﬂbammps into the

10 reqepéE P BifeteBaty fo ARy stios Bidln il o
al so includes a suitable nunber of solder bumps (flip
[Oo(éﬁh ZD dﬁ;flﬁ %&%?\{tqtf;rggs %@fi)@%m”?e%‘n;onr&@%fﬁﬁg p%\r'.'n %he orientation as
shEW O oA 80 IR LD S SHHNBHER B R tyer
91h$emmecy o thee iensibshpestiont é the mecess dicther tephplpte wafer 94.

15 AcERHRRLY. e R drE idata,neving "o <Eh el PUmis: PBha@pn is facing
ou%r&@@ar\tﬁﬁr&iud‘u@eﬁorﬁ%é BbEAin E%ff‘tﬁ’é &gl be lines

bet ween each sem’-conductor chip fo owed by an
application of a mechanical force, such as rolling, to

[Oﬁgﬁfgb g’n él\@ge 5 tl?% ﬁ%p%%@i& $4§§ ‘E?'T‘?\Vead Eﬁp‘bthe master wafer 97.

Theimastbavafenr 97Viatlatde r%’\éﬂ&&%{emeﬁtsl gzAsported and
deposited onto an assenbly unit such as one shown in

20 F gures 5 - 10. The assenbly unit orientates the chips

00304 A 685815 St LFELSH YO 64 Y, s

PQBoIa$smehth0t$eﬁreadlendam arracgep B8 semiidoadacioewhiat 88rsueh that the

th t.tach t f f th 93
solBgCBiPe a6 £ iecteiiiund Bass 80 offih Sensrtedsh Ved i nt o
the i nnernost portion of the recess of the tenplate

fer 94. Accordingly, the nounting surface having the
25 [00831 dV¥): Dhenassemblynenit dhen geleases ghe assembled semi-conductor chips

from the template wafer 94 by reducing or switching off the magnetic field generated
by the master wafer (not shown).

[0093] (V): In this final step, the chip 93 is electrically connected to the substrate, via
30 its bonding pads 99, by soldering, which may be in a belt furnace or by hot gas, for
example. Typically, prior to attaching the chip 93 to the substrate 98, the polymer
layer 92 is removed, and therefore so is the magnetisable layer 91 attached thereto.
In this regard, the polymer layer 92 may be removed by mechanical, chemical or

heating means, for example.
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outwards (and protruding) fromthe opening of the

recess. [0090] (Il): In this step, the tenplate wafer
wO@20088543e60ved from the master wafer 97. The nBGI/862006/000330

waf er 97 includes magnetic elenments 97A. [0091] (I11):

In this step, the tenplate wafer 94 aligns with the

9 i : [ .
O e R e B 1P PiomBVed it may
nok glwRys benrcessanyotnt dot sholidhegnpgusti@dlefaverds formed of a soft

.98, 092], (1V): The. nbl it tk
ot BB AP end 855 e Elip REnRCRARRE s bR e emover
5 frofreamy @b@eﬂ@ﬁg{fm%e@é flefdlUeADravidewithatiheomabhetid$ble layer does
magnetic fiel d generated by the naster wafer  (not

nokiniakiere in duolinclianality af the ehip ihalaysheeleft amsaididhip.93 i s
electrically connected to the substrate, via its
bondi ng pads 99, by soldering, which may be in a belt

[0095] FRAAe012 BYioWetargffier EREMBIEAYIhSthod ¥l a?s@ehymingr $éthi-conductor
to attaching the_chip 93 to the substrate 98, the

chips|affie@ puladratenThe preroesessing étarhas slescdbed aagliartip relation to

: nej i t h . [
to FiglBS R EL5 4o ot L85 R EHEE LR Uhf 4§/ icer bumps e
presenhenithalsemieentaetor ehigse didtegd nenembbaiment of the method uses
exa ée'éoﬁgé\% In Figure 11, though the magneti sable
Sem59‘g‘?p Yadorg syifedhor Wik berdings may not al ways be
necessary to do so. If the magnetisable |ayer is

formed of a soft magnetic material and thus, has a
[0096]olrethis exermplahomethad; thegtegs @narch(h are stidat tbrihat aslustrated

. Qver ni netic fjield, then ovi ded that the .
15 in RIFEPORGEIANES AfwhhShS 05l bebh e Mo Sonductor o 93
relibs BHtwiRS Bbh@Mg% blehattfdhiel! orl rholiRedRshtd &id bORd $BUDr the substrate
chip. [0095 igure 12 shows anot her exenpl ary net hod
10&fInzsige dl)i e kend pPadreiusukstirai®il9s (ontcondersehystheatamplate wafer

T - i . ' N in.,. " .
o) AR, SRELP i VR B0 KRFSE L Embing waion v
respecteiot thenboichpad corselisktratd oBs TaeebdMice padtorogulidiite 108 has an

senm -conductor. chi I nstead, this enbodi ment of the

20 opGHiRG, §aoUGRVRIEhiA POHIa-PMe SHTBECaIHUCRr Ghip 83 putends. Following
. | . . | ,

ine AT 4998 by T b3 B A oy SBBae 108,

progess of wife bonding attadhes firkee ceppepor goldowireg 10¥afrotrhthe bonding

et A FoRng ool SheuPerene B adton et 195 o
108. In step (I1l), the bond pad or substrate 108 (or

conv_ersel¥ the tenpl ate wafer
25 [0097] Figure 13 shows an embodiment of a template wafer 27 having thereon

three pluralities of different semi-conductor chips 26. The three pluralities of chips on

the template wafer 27 is the combination of using master wafers I, Il and IlI. I, II; and
Il refer to three different master wafers, which would result in three different types of
chips being assembled on the same substrate. In this case the template wafer 27
30 may be just patterned with one regular pattern since the final arrangement of chips
on the template wafer 27 is defined by the master wafers. Using this method of
assembly permits more than one type of chip to be mounted onto a substrate in a

consecutive manner.
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94) is arranged such that the sem -conductor chip 93
is in anmunting position with respect to the bond pad
worosbses at e 108. The bond pad or substrate 1PGI/BGE06N00330

5 h which a por of the sem -conduct or
[0 *‘l?'ggf% IS B319X6W t@fgecmf gnmaaneds fielleon a magnetisable
laﬁaerrA rﬁQQﬁ’éﬁ‘d Senfdt peﬁérattéigﬁgl&’ﬂ%‘? tm@rmﬁg%ﬁ f”ﬂeeNorth Pole to

pr ocess o Wwre ng at I ne cop
th@ﬁog@n dj’q}@ eed as0sudhy, imdudes droodposjteppalarit,Oid thecraa@ubtmble layer

thy St Bo b S Nan ST AR Beolgit ot bh g danetic element i
5 sudaégly lehnd (H]sshhﬁﬁ@%att ﬂ‘fee%e@n‘éhé' 6@ t@é aﬂ' élfe@fr@ﬁtagnet for

sem - conductor chi ps . The three pluralities of
exghipie). dhe ditectiampf ﬂieaflalaif neralscr reverseed acrunas such dhedﬁagnetlsable

5 R85 81 soon b 0B v oty b emen. i

méthed! halymbd hsea tdi i ricithtd ¥RPS mfat &ltd Rot BSF 8 correct orientation
assenbl ed on the sane substrate. In this case the

dutipapihgt assemeling praegsshdnj additipat ifeindividualt magnetic elements are

10 coﬁﬁ'«g tgé’t@%pltagtwe\'%f 2 ég%g%g@h@@g%@%??ﬁgt Hgliq %hié)rﬁbly process

camafeananlph.lmed asieededtvitttradfard 56 6fGhtIOR Rt irdfifetnent.
than one type of chip to be nounted onto a substrate

in a consecutive manner.[0098] Figure 14 shows an
l:ar y, etk e t e net J: I
[Oolgggzp ig" Yo Bgeﬁogéﬂ; | @ﬁe?ﬁ?{bee%lg?\éét eééjsac‘?xﬂtlgp n%?hg%ﬁcﬁfsb &emplary
emb,qdlmahtsyofr thmmilemlnn balmeﬂvBs R ladd Imth&beﬁemundéfstahdmg of the

15 infiRfind pS0en, IR eSenClEvaRtaais foighs contussban being imited to the

|Ilub¥?ﬁ@()eémb@alﬁﬁeﬁt§eam||t§rddrVeéE>BnH|?® n_g;glbﬁ BLE e}%redr?fdeﬂned mb

ddenly reversed (assum ng that "t he neti
th gpmﬂ@@@lﬁmﬁ@ﬁé@llow or exanple), the di rectl on of

the field is also reversed and as such, the
magneti sabl e | ayer re-orientates itself and continues
to be attracted to the magnetic elenent. This nethod
may be used to re-orientate chips that are not of the
correct orientation during the assenbling process. In
addition, if individual magnetic elenents are
controll able, then at a very basic |evel, each
i ndividual chip in the assenbly process can be
mani pul ated as needed with regard to orientation and
arrangement. [0099] It is to be noted that the above
description of various exenplary enbodi nents of the
invention only serves to aid in the better
under standi ng of the invention. As such, the present
invention is not be construed as being limted to the
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illustrated enbodi nents and its correspondi ng
description, but, only as defined in the appended
web@snosisehat fol |l ow CLAIMS What is clai ned i s:PAT/SER006/000330
ltrm netically-assisted chip assenbly unit for at |east
C 2 hi p, said chip having a nounting surface and an
attachnment surface, wherein the attachnent surface
Whaldpeiaimed immgnet i sabl e | ayer thereon and opposes said
nounting surface, onto a substrate that has a

or fespondi. ng, chi unting surface, said. unit . . .
dorbrnEsRgtlvranatitan M PerSHRL HGt 401 e ARStpRe chip, said chip
I ecepinadap d ther gi j Ilnadl ;
mastern%\a/afa er a@?‘ﬁg at |ea2,&tn(%j on@anétgtﬁ%rtﬁﬁ%gtb%ur%ﬁgl o\?/h@rem the
maggitadhmentesuface supposisra mMagnetispblet layswatheredrs and opposes said
mount ed..on t nmast er waf e n i d magneti sah) e ar. )
TagARENEELABRE. B0t A dreLel: TS Aot BoRbERINg, Ship mounting
| easifrfae0¥hidmirst é&nbﬁﬁn?? | east one recess of the
tenpl ate wafer such thal a magnetic field generated by

t he magnéttenitate wafarhgningi af leastheme récessaupted &f accommodate
mani| t] e chip into the recess wherein the
attgge#%@%é]gﬁwpa@é‘laof the chip faces at least a

portion ef niddter @e@eShading athRa¥WHd MehdietkabR ahd/ohemagnetic
chip faces the opening of the recess. 2.” The assenbly

uni elemeet ding to claim 1, wherein the magnetic

o Tt BRSO oL B AP et nd s
magnelgnstivhblecde mpagnetis dlement rofnthe wakter wgfeetis docated at least

material. 4. The as errblg unit according to claim3,

f ur PHREYMalsnie i Eengt deagurne raegif©f phexiaraplate svafge such that a
mag : I . .

[ o fidneAe RIcPyeARaio Bltte MEheRsdnd B mdiidl AIABNER capable
magatmaripllatied dhe mhis inth theaenags ethiesainl theehtbmshmient surface of

?ﬁgﬁ%&ﬁiﬁ RcEBUGLLS é 'p%l’t%nsgff {HeCIre%%tss,t and the %Jcln?l%tﬁ'\g surface of

the chip faces the opening of the recess.

2. The assembly unit according to claim 1, wherein the magnetic element is a

permanent magnet.

3. The assembly unit according to claim 1 or claim 2, wherein the magnetisable
element is made from a soft magnetic material.

4. The assembly unit according to claim 3, further comprising a source magnet
proximate to the magnetisable element, said source magnet being adapted to
be capable of inducing a state of magnetism in the magnetisable element
such the magnetisable element generates a magnetic field sufficient to
manipulate the chip.

5. The assembly unit according to claim 4, wherein the source magnet is a

permanent magnet or an electromagnet.
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5. The assenbly unit according to claim4, wherein the
source nmagnet is a permanent nmgnet or an

web@snssemgnet . 6. The assenbly unit accordi ng POI/8G206/000330
4, further conprising a source magnet carrier, wherein
the source magnet is nounted thereon such that it is
61 aNisé akadhBly tinif J ' isfrdl S oBi '
eapac ron e e aeSsidil BRfhot, fRRGE EOPYIsHE  sBLIcE magnet
accettichgwhereinythef soheceprraagiinis dneiinted thereen nsudke that it is

R AN T ST L —

anywaflert he precedi ng clai ns, wherein the magneti sabl e
or magnetic elenment is a circular rod, a rectangul ar
bar or is Ushaped. 9. The assenbly unit according to

' ' ' i.sabl .
3rTHE, ds Pl R ARl AL UC IR BRI, Viherein the
polraastee dafer sndior templateewafed is tat@bleab@itdts diametric axis.

magnetically pol arised as a south pole. 10. The
assenbly unit according to any of the preceding

| e, j 2 e f ar,an er .
S 0P cs MR Lok R O BB U grerin e
pl unagmetisabie omgraghetial@lement isagoietular BId BerEctangular bar or is U-
respecti,vely, where each of the plurality of recesses
i's Qﬁged on the tenplate wafer to correspond to a
respective chip nounting position on the substrate,
and each of the plurality of nmagnetisable or magnetic V
8! dienessemblyouait eatcardingatet apy @fi tivet preicedity cldas, wherein the

T aEPE B RoRBRE el bt U SRRCH3 Rbapletebly polarised as
e mortrapolecridies 6fticp enalmé'@ﬁetﬁ:%ﬁmﬁ %Ia}ﬁsétﬂihates RE6GHPIS.

to any of the preceding clarns, erein
magneti sabl e or magnetic elenment is within the master

er. e it rding t n f ,
197, sty RSBt BBl e e
el éemplate svafer amge thastern veafef @ommfsetbeplmﬂwoff lgerclzesses and a

y 0 e

\S?fggrg S%ﬁ%f"c-ﬂr'ir‘]g. Hi'i%‘ﬁ% |8¥ éﬁ%é%ﬂ%%%&!rgir Pagnelie Flargents respectively,
r e | eacRDsMHRAp R IRy (TS cbBSI Y s}"ﬁfcﬁfed %'Cﬁh%gt%mplate wafer to

assenbly unit according to any of' € prece
cl &prrespong ttharespeiiviesthig mountisgsiosition solteesubstrate, and each

Whef gh8 ﬁa}a‘i‘itf‘toflr%%@%eﬁgaeolgocl)re?noe%g%elﬁg elements is located at least

proximate to at least one recess such that a magnetic field generated by the
magnetisable or magnetic element is capable of manipulating the chip.

11.The assembly unit according to any of the preceding claims, wherein the
magnetisable or magnetic element is within the master wafer.

12.The assembly unit according to any of claims 1 — 10, wherein the
magnetisable or magnetic element is arranged on a surface of the master
wafer.
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arranged at | east proximate to the periphery of the
master wafer, such that the at |east one solenoid is
we apalbs20f nodul ating the magnetic field genep&l/eG2u0§/000330

ﬁrger net i bIe or magnetic el enment, thereby further
nhﬁu §§‘?W HBlt @fcgrding. tOTﬁ@VaGﬁs’@ﬁbPSﬁCﬁH! s@pBdwhgrein the

10§ Jé%fe vfel“f@r f@rr@ﬁﬁ%p@ ﬁ:\bﬁ ﬁ‘t@?ﬁ@ afer.

magne |sabeor magnetrc ele |srrae rom a
materi al sel ected fromthe group consi sting of |ron
ites of,.po

bal t k Ni
5‘5?&%%%%"&9\ '?‘}J i %‘Fﬁccg ( PZJﬁf‘XaFn’EJf?Qt Srecsalg ¢ alms further
al | Qysorih nga'étme%‘t”ane”'sﬁiﬁ{o@”g/h%%ﬁ' $ait éth lédtMone solenoid is

(al ni co), samarium cobalt, neodym umiron boron
( Wwygedmirlemtlmgxmmte ito Hes per)lpheryllorf thexmastargvafer, such that the

onit SRSt or SRISTRY I cerble ot Fiiiiating ipecnaoRalc feliiaanerated by
COnRE 'n%d?ﬁt@atél‘ebfr@ﬁé ﬂl?@l@ﬁ@n‘{’ tharatfafthetsanididétidd@e chip.

vi brati ons ‘produced %ﬂasal d vibration nechani sm
facilitate the entry of the chip into the recess of

t | at . 17, Th it d ‘
Wty SRR R aesoliind iB ATR oG BiicerlgrltbEnplRrein the
| aygagridtisabRe 6himaghBlE Blsthehiei@Thade PO BaRakdrial lQ@Iected from the
recess. 18. The asserrbl)y unit accor dlq{'ggt o any of

Ior Sredp ﬁgnﬁlﬁhn%@f iron (f1e), opheakdCa).tmek ﬁew@a@s@es gf powdered
ayfahn E(Jfg%ﬂ‘a b?rhurg%t#b gg ngroé{rﬁé]rgé:t%t X?@é? ollg sz ﬁcﬂ’sgﬂlmmlum

thereon ne

haviiciel amiowﬁalmthb Urdre(ainied}l semarivraadolait] neudymnﬂn iron boron
unti ng surface, onto a substrate

t hat opposes sa

nahaRRETa Bsmeliy ARG an Ni-suhPag CAREACS! i gombination
methgdogonpri sing: formng a magnetisable |ayer

adj acent on the attachnent surface;placing the chip

havi ng the magnetlsabl e layer on a tenplate wafer,

.@‘l‘ﬂte r _havi,n %t | east e reces adalgt ed V
16 Bl "B a8 BT 56 AR PTG “BBInS, further
SUichairisingpangtbriation inféshdhisiieaizptéd sachgetahe Vibragbls produced
generati on device such that said magnetic field is

capybiaid oibratien meechanian tfaeiliale the ahby 1 dhe sbis into Jig recess of
it?h@?&ﬂﬁfaitémlfeer | ayer, such that the magneti sabl e
| ayer '

17.The assembly unit according to any of the preceding claims, wherein the
magnetisable layer of the chip abuts at least a portion of the recess.

18.The assembly unit according to any of the preceding claims 1 — 16, wherein
the magnetisable layer of the chip includes a protective layer disposed

thereon.

19.A method of assembling at least one chip having a mounting surface and an
attachment surface that opposes said mounting surface, onto a substrate that
has a corresponding chip mounting surface, said method comprising:

forming a magnetisable layer adjacent on the attachment surface;
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of the chip abuts at |east a portion of the recess and
the nounting surface of the chip faces an opening of
wo b@soesess; and aligning, via the generated negneG006/000330
ate wafer with respect to the

field, the teml \ . .
substhlagiaad eﬁlﬁmvtﬂgeth%ﬁmnﬁgsweflaw on a template wafer, said

M iTafiatel Vg 0888 GRTIEESS ARBGERI beBInoRiRerein saia
cehiprising formng a polymer filmon the attachnent

face between the magnetisable |ayer and the o
at t aNEHRUNL 3 S Wikl 1MegBsHor i 8y sneans & o magnetic field
. , her e i . onding. _
* AT L e s Pt S Mo By et o
celtipdnto theeecess viaits nagnetisablatlayer? BucH tieatrthe meabraftisable layer

SRPRFR by 4Etst heii Shmrecessyand e aonrieg suriace of the
;ﬁ ,

tdiap efdesf drPBpémiag dF HRe FeveRs; sy face. 23. A magnetic
field generation device for use in a

nmagné@liDoigl yicaths gereratdd magnetiaffield, thettefmplate wafer with respect

[ S chip having a upti ng surface .
AR SRl R P e amopit s tafe o R Afergontained in the
yecées cortaststharaoitingdUrfadeafthe SUBBPAfeed ther eon and
opposes said nounting surface, onto a substrate that

has a correspondi ng chip nmounting surface, said device

200 il BRI 109 Al EMRBRf  SLBeumarct on e

vafattachmemb usuréateo betesmathbemayrbasamed 8@k dand the attachment
magnet i sabl e or magnetic elenment is |located at | east

proXi?&Pe to the at |east one recess such that a

magnetic field generated by the magneti sable or

magneti c el enent i s capable of manipul ating the
2hilhexmettmskotiekzim & Saoc deit 129, ffartidracomBasinghgitizing wike bonding

.magnet i I nt is a I ent magnet.. 25. The device
OBk LS Mo, o BN B onied 9% 1o e
el egpstraies made from a soft nmagnetic material. 26. The
devi ce according to claim 23, wherein the naster wafer

conpri ses at
22.The method of claim 20 or claim 21, further comprising removing the polymer

flm and the magnetisable layer deposited thereon from the attachment
surface. '

23.A magnetic field generation device for use in a magnetically-assisted chip
assembly unit for assembling at least one chip having a mounting surface and
an attachment surface, wherein the attachment surface has a magnetisable
layer supported thereon and opposes said mounting surface, onto a substrate
that has a corresponding chip mounting surface, said device comprising:

a master wafer having at least one magnetisable or magnetic element;

wherein the template wafer is mounted on the master wafer and said
magnetisable or magnetic element is located at least proximate to the at least
one recess subh that a magnetic field generated by the magnetisable or

magnetic element is capable of manipulating the chip.
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| east one magneti sabl e el ement and at | east one
magnetic elenent. 27. The device according to claim 25
wW@ro0osload3pe 26, further conprising a source nmagnBCT/SG2006/000330
proxi mate to the magneti sable el enent, wherein said
source nmagnet is adapted to be capable of inducing a
n t e c .
BreT e eV AR e bt B2, WRRREHR BicE Pttt Blement s a
suf pereiaaent reagmebi pul ate the chip. 28. The device
according to claim 27, wherein the source nmagnet is a
per manent magnet or an el ectromagnet. 29. The device
9BCPRd HBgicB%c%bﬂil cIafo@(ﬂ%h&r@Wl’h‘e%ﬂﬁnéﬂs%‘b‘lﬁ %Femerg is made
magnetic carrier, ereln the source naghet 1s nount
t hefrermra smftmatgmtlcmuateaatransl atable in a vertical
and/ or horizontal axis with respect to the naster
waf er. 30. The device according to any of clainms 23 -
%% THE Yfebide ElEt‘é‘oer%%)t & cY%fneQS' WHeRiAl AR MalRGUval e%rscomprlses at
dianetric axis evi ce according to any o
cl deast ag mmgtlmealemehbamdaghleas’sm eagnetiagienelot.
elenment is a circular rod, a rectangular bar or is
U shaped. 32. The device accordi ng to any of clains 23
273THe dehReChBcdrBmgTROBRIMS2H | &émﬁ@@n%ﬁﬁer@b@tﬁﬁﬂémp a source
has its one end magnetically polarised as a nor pole
andmageeioprieximaledtonthignmapoalisable slemerie avhesein saiditsaurce magnet

20 & T AT % AU oo

Wi tdlemenbheusmihe magictisabRAclefient devierstegeraragneadc field sufficient
any of clajnms 23 - 32, wherein the magneti sable or

nagtﬁé’ﬂ?@'pé'laé?rﬂ?ﬁ chig. arranged on a surface of the

master wafer. 35. The device according to any of

claims 23 - 34, wherein the master wafer includes a

@8uThe dgvicecranrding to claim2it,iwierein ibepdatree wedgnet is a permanent

wherein said t@ﬁeate fer has at | east one recess
addﬁ?@ﬁe"t%%{bg ‘herein said chip, such that

~ said nagnetisable or magnetic elenent is |ocated at
| east proximate to the at |east one recess such that a
Reghke idevigee lagcgisting doecdlaily 2&hefurthphietopisiagoa source magnetic

t”ﬁg@a‘?ﬁéﬁ &/’hSF@HttHe s%ﬁpcaeblrﬁaé’ﬁetn?sn rﬁgur?tgbn%erQSn gﬁcﬁ\ that it is

translatable in a vertical and/or horizontal axis with respect to the master
wafer.

30.The device according to any of claims 23 — 29, wherein the master wafer is
rotatable about its diametric axis.

31.The device according to any of claims 23 — 30, wherein the magnetisable or

magnetic element is a circular rod, a rectangular bar or is U-shaped.

32.The device according to any of claims 23 — 31, wherein the magnetisable or
magnetic element has its one end magnetically polarised as a north pole and
its other end magnetically polarised as a south pole.
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recess, such that the magnetisable |ayer of the chip
abuts at least a portion of the recess and the
worRwans43ge surface of the chip faces the openi nECD$G200€000330
‘ra?gic?ﬁs. 36. The devi ce according to g?&y claips 23 - ]
- ThErdevige aerasring tegan of lans #3e— s34 ¥lsrain theenapnetisable or

52 ok $him s A HdisSichygged at | east

proximate to t peri phery of the master wafer, such
that the at | east one solenoid is capabl e of

REMBE] el oG o s 6 et 237 Srgieein e magnetisable or
ac CAfgnRdc eferAéht i9 briehabi®red surfdée o ?rrﬁ%ﬁeP Derfer.

magnet1 sabl e or magnetic elenent Is made froma
material selected fromthe group consisting of iron,

SR R D LR S0 R e e varer
al umchide® a RidinBhg aneckgisthtfohiduniting™ (Negﬁl:@%gé))vefer, wherein said

samarium cobalt, neodym umiron boroh (
Per ianplate yafegihaseaatiledst one recess adegtes] tocasaopmodatentherein said
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mecprxiriatecidatpbeast 16asthoid aécdsaesushbinat aanagRewsiisBIdydnerated by
said vibratjon nmechanismfacilitate the entry of the

chi ihe; magnetisable ek saaneticirlemenbissgapakig of meminulsting e into the
ass j t t ' [ ' rf . ‘
SRRl el BRI DA e LA LR g S orion of
surthecesdeas andritgnetosttivigeslidyss of dhe whie daddietimpopanthg of the
opposes said nmounting surface, onto a substrate that :
has'®%®8%r r espondi ng chi p nounting surface, said system
conprising: a magnetically-assisted chip assenbly

unit, as defined in any of clains 1 - 18; and a

B6ntihe, gleisenantosding do crac clrinns23y— &5 furtlyeri carhpiising at least one

Cocdaiol 5B LA RARLRRH Rl d AraSE R st proximate o
i s thdapé@shdrp ofathey ntasters Qldisr, duhl it Ghe Vit R0 HHe 9olenoid is

4 1.A ){st m according to claim39 or claim40, .
furqqp@i) Qﬁ@mgla@gﬂh@gp@gn@@bﬁleﬂd generated by the magnetisable or

magnetic element.

37.The device according to any of claims 23 — 36, wherein the magnetisable or
magnetic element is made from a material selected from the group consisting
of iron, cobalt, nickel, composites of powdered iron oxide and
barium/strontium carbonate ceramic, alloys of aluminium, nickel and cobalt
with iron (alnico), samarium cobalt, neodymium iron -boron (NdFeB),

Permalioy (NigiFe1g), Ni1xZnxFeOs, CoPtCr or any combination thereof.

38.The device according to any of claims 23 ~ 37, further comprising a vibration
mechanism adapted such that the vibrations produced by said vibration
mechanism facilitate the entry of the chip into the recess of the template
wafer.
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| ayer renoval neans. 42. A system according to claim4
1, wherein the magnetisable |ayer renoval neans
w0 pBuos3s6 nechani cal nmeans, chem cal neans, heRtT/8G2006/000330

%éﬂssy%tcer%ngss%?n Qn?:;ag’é ?erlc\s% %%reegrflib having a mounting surface and an
attachment surface, wherein the attachment surface has a magnetisable layer
supported thereon and opposes said mounting surface, onto a substrate that
has a corresponding chip mounting surface, said system comprising:

. @ magnetically-assisted chip assembly unit, as defined in any of claims 1 —
18; and |
a bonding mechanism to electrically and physically connect the chip to the
substrate.

40.A system according to claim 39, wherein the bonding mechanism is adapted
to carry out solder reflow or wire bonding.

41. A system according to claim 39 or claim 40, further comprising a magnetisable

layer removal means.

42.A system according to claim 41, wherein the magnetisable layer removal
means includes mechanical means, chemical means, heating means or any
combination thereof.
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