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WD 2006/ 019460 PCT/ US2005/ 015863 METHOD OF ASSEMBLI NG

A SEM CONDUCTOR COVPONENT AND APPARATUS THEREFOR
woizetsthigfeo t he | nvention [0001] This invention p@ffgg@@msg@

generally to form ng senm conductor conponents, and

:@mﬁaﬁ@mé@mmggw%@@mmﬁm AND

To package a sem c SHARARS QRni conduct or die
is coupled to a header. The header is forned by

Fieldafdbednyengiont | east the fol l owing: 1) a w ndow frame
wth | eads, and 2) a flange to support the
[000L]e i dBisdnvansion deletes pevesailyde forming samisenductdreompnutogs, and more

xS o GRG AERAESGRR oher. or

puts them on a flat conveyor belt through a furnace,

<y

Backebodt usual |y takes approximately fifty mnutes. The

furnace heats the solder to attach the wi ndow frane to

[00021he Thaadess hReddBhliiddby, dif) HRSEUHEon BT BR idBRlpiE@toadeader.

enabl e the attaching. [0003] By using the furnace

 The hspdre dssformed by pessuibling gt lﬁ@sé&@rfo pieiiast bebwindowaframe with leads, and
2 BBt e LR R ) SHBE e B AE e  e

flangaCé g tie dsadeRemppestdreanapldy d18ths dh parg tbEethedr Uhd 828 puts them
rocess. The cracking can create_a _def ectlve seal i ng

on a ffg comeyerbritihrueh afufmg perethiphaenaliptakesanpaenimately fifthaunutes.
4
Tho (9ARSERS s AT o SPASHEL Bl EEEL 8 e ABE B Bh s
may teyapbled toi sneblenlesattacBingn a header with inproved heat

di ssi pation, and decreases w ndow frane 20 cracki ng. 3

ri Descr on of the. Dra 0 esen
[00037,, Shy PSRE @%ﬁ%gpwg?%dmswsiﬂéwﬂieg&a pebaalylat slging in
poor hdafik@fatdh. 9aehetinfes @Wﬂ%@ @rahieﬁsl E@Sked &hevm]nféah@m stress on

references indicate simlar elenents. [0005
package fromt thepressuae applieduiveidg the famempioeeqa: abe smfcmg can create a

defecRT LT PO RO AT BGEARE] IR 1 g0Boe prRsEas time

consutrling! SEHcMfBfe, A nbapeﬁamrwpewe@s‘ fo f&ﬁﬂh@@ﬂé’&&é& ﬂfat decreases cycle
conponent in accordance "W th an enbodi nent of the

time, fep@ltsdnta hepdaseithoimprovet hept digsipztios, tgikke@ases wmdow frame
crackif€T/ US2005/ 018863

Brief Description of the Drawings

[0004]  The present invention is illustrated by way of example and is not limited by the

accompanying figures, in which like references indicate similar elements.

[0005]  FIG. 1 illustrates a tool used to assemble pieces of a semiconductor component in

‘accordance with an embodiment of the present invention;

i0006]  FIG. 2 illustrates & top-down view of a semiconductor component in accordance

with an embodiment of the present invention;
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[0007] FIG 3 illustrates aligned portions of the
sem conduct or conponent of FIG 2 before assenbly and
wa @esgesteal upon which the portions are pl aceddiars2005/018863
assenbly in accordance with an enbodi nent of the
rese Invention; [0008] FI 4 illustrates a
lﬂﬂﬂﬁop- §3? Diniptes aligmed perioneoh e FmieRIC AR PIFIGs 2

beford BB bR PR i P pofont S PR assembiyin,
accordmwlw@rmmmﬂbmlyméﬁmfdie présht insentior; used with the tool
of FIG 1 in accordance wth an enbodi nent of the
res i.avention d [0010] FI.G 6 jllI rates
1000 Cofi 4gTLisiF oA tonaBEPne Lo gk spmicn oL g mRgRent in
accortricB yAth arfdmRdimBitof He Ari@nPhoSRRdY; | nvention. -)10
[0011] Skl ['led artisans appreciate that el ement sin

: figures . are illustrated for sinplicity
[Oﬁﬂ%larFng

SaHustrrissa astormeew F an plignren AyieTa wh ﬂlﬂbC@d@I used with

the topf It Ty Reookdiiel WIE A8 pRuPiert P plor R BHE Y

elenents to help inprove the understanding of the

[0010¢ anE!GTEHIlﬁstﬁﬁestm»@ﬂﬁgﬁﬁi for BN@RinpCpeddhldn laésbrdance with an
Description of the Drawings 15 [0012] The tool 10 nmay

embogigmegtaifhe grasenfdANioni eces of a seni conductor part or

conmponent. In one enbodi nent, the pieces include an

(0011} 'S LR S it Shrky AR o, SEBOULT ol Saor simplicity

rane, l'ange. rane
and c]iantyl andéalveadisneoessaily badddﬂawnma lscaﬂn eifor ewarnhlel ﬂmaﬂanm;ons of

fl
some Qﬁﬁ?ﬁ Sﬁfnfmss‘@ﬁg%ﬁgﬁﬁ%%)’ %I P@g%f&teéﬁ@avmtﬁtﬁ%&?m% help
1mprot§ﬁ l{nﬁeﬂsﬁﬁgﬁx e' ISP EBRkentidveABogoupl ed to

ange VI der 60. (Any nunber of sem conductor
di e, such as zero one, two, three, etc., may be
Detaibdé%mipﬁmnﬁﬁlefﬂ)mvgggssz. Two seni conduct or di es 54
are shown in the figures for illustration purposes.)
[0G12Xhe T}matdesl Eﬁnaijabé ugditaasemplyguess phy semieomiustirpagar | y

cou d to onductor ies 5
comp b dhgem §lﬂ9& oRIFagact o todiiig rafieta, which isgne
embodifefOY BIvAHASW fal, &fd 4 Nggeeaus vaRidvafraRb nly ih€ladslehddr an
are on opposite 25 si des of the wi ndow frane 56 from

addltl@mb ple@t W@h)leadllf mepydwrisethabs ghevorindHes.f2 ohdee BangetHeupports

semicdifER e 3t e Plok Ao GR Rignlpe® e S8R0 sy o

cou Ie‘élltbﬂ%cﬂkﬁig%vﬁﬁ SEFHON QA & PG AP SerhidBnERBr &) dbisH Bzero, one,
P di es 54. The fl ange gAy) shown in FIGs. 2 and 3,

~ two, thres; efoadnaitiec propand pu the féﬁngﬁ 5%sTwo rsgmmnémomm&iﬂ Fayhown in

v S5 B s AR R s oy

~ coupledad RGkaticonddcidy tics 84,3 bSEAUBSLmBHI DY &&ﬂeﬁ@ndlhgl Each

addi tion,_ the flange 52 dissipates heat during X
semicengsler dier54 is coypled to two of the leads 58 (a set of leads that are on opposite

sides of the window frame 56 from each other). The combination of the flange 52, the

-window frame 56, and the leads 58 form the header, which is used as the base or mounting -

plate during subsequent processing to package the semiconductor dies 54. The flange 52, as
shown in FIGs. 2 and 3, may include a feature such as a notch 53, which may be desired to
held couple the flange and the subsequently formed header to panels or mating connectors

during subsequent processing. In addition, the flange 52 dissipates heat during subsequent
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WD 2006/ 019460 PCTI US2005/ 018563 processi ng.

Simlarly, the window frane 56 nay al so serve to
woQuglnaodshe header to panels or mating connegi@yBs2005/018863

duri ng subsequent processing. An understanding of the

tool 10 and the sem condyctor conponents that can be
procegiag lﬁn@glaﬁ DR SHndI GRR B RO A1 G P RoIG et 10 Banels o

i ' : ' ing2ofltR0 e
matinf TACAAS bl fbgl i et g 1o I BMERI A Yodl | Pand
semicandwridy dontpohéres thatickmvbe dsedinecaBBinctibrewith [tbetioolsl®) willhige better

fl angﬁ 52, .and Bhﬁ | eads 58, if they are part of a
undergfoad AL IMing (0 the HEWEY - he wi ndow frame 56. The tool 10

snaps the pieces together by applying pressure and

[0013{3' t 3 thA180SRIFIGT 1 Ridy BY u%b)fbﬁiﬂtﬂé%ﬁder'ﬁblé@enibhﬁ% tROkindow

si mul taneously shaps and reflow the "solder to form

~framet 36 theessaliler 6Q\itha{langs Lenidiha drads 58, ifiihey agpart of apigee separate

rom FESASIAT Rogech” e 0GP B8 s By sy S and

- 'melts @RPoIRM 60 %%ztaﬁﬁlyir%f)ﬁf&@ MTHks, the et il gimibizhBodshasnhpoi@acfidw the

on the bottom [ ] Supporting the entire tool 10 i
soldertadoin thel Header ttith the awcw?qc@rtdrﬁé 541 iy aneembadjgeptpihepressure is
. ot.her rti ; [ .
oot g B B8 gt KRkt 3o bf e BARAAS bicko e

bottorfi®E &le s@ickavitll hs Flafige S2or0Mme bettbadi nent, the pedest al
rest on a floor. 15 [0015] Although the tool as shown

inno. 1is set up to assenbly t sem conduct or
[0014¢ o rpBwERTES thientire f00 1 s epupking e Fareri1§ & e glghppapt system

e %m'f%}ﬁ‘g% Ao GMIRUFGRY Suitabl

3 am?‘ e¥']§ mgﬁcggg%%rd gg%tthé\??dg on a pe esat aIe and bec%i)malsal °

material, Recit@ra mbi! osd plgstich dn boobmboditent deqridéstal trést on arfloons
pieces. In FIG 1, elenent 26 includes a first part

ith ' d di first dest.al (first
10015, ¢ ATfERGebE L i s Tn e s b BRI b ErkEbngpgro
compdtidhis, Wetbbl 36Fak B8 iR 6 h8&emdhfoly 8688 RtoRaBABHAS

(second part and pedestal). The parts and pedestals
semic@lugiod co@peneatsmlhé semiconducios part sitnenia pelesighanshbegpmes a header

oy GRS i BB D, A e s s

with s&Rf@AGudMSY diestdnd aﬂ@d%‘d&ﬁbl tipgrt Whd Pédestal)@né aleideyit 29includes
In one enbodi nent, the top(,ﬁ&oP t he i|?)‘zlrt and pedest al

a secoh.é_ pat @féﬂhasnm:]conrlucﬁmt dies angs sspondrpedestdl (sgeonnpat ped pedgstal). The
purs e 21 PS80 AR s 3N AR e

plate 20. CEHediTbiCpahemidpedekA 2o id withiihge fisatavily@dend @hsdebond part and
within a frame 18 to_provide support. Underneath the .
pedestab2f ispyithin thegavicne Homegmbogireent fhefop of the pagt %1141255?%?1 is-

> i 1 1 .
o oL SRS 5 o S
condu&sranitbiial, &ich ab ansdtaldag., alvbedndm), andarsle Dedrimeic Igaer tletnent.

15 are_coqupled tqg a gas source 16 angd the togl 10 via
 The hegbploise2( S hi 2 Tpscladp Providauppers Hpderasash iedisptplate 20

(and nbERGSNY if FIEN B is b EaBAHaCid BsdFnpin@\4bdethiy.0 and

[0016]  Gas flows into the frame 18 to provide gas to the tool 10 during assembly. An
inlet gas tube 14 and an outlet gas tube 15 are coupled to a gas source 16 and the tool 10 via

the frame 18. However, a skilled artisan should recognize that the gas can be provided to and

| removed from the tool 10 in other ways. In one embodiment, the gas supplied is a noble or
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renoved fromthe tool 10 in other ways. In one

enbodi nent, the gas supplied is a noble or --3- WO
wo0as/ 460 PCT/ US2005/ 018863 form ng gas, SEHuse®05/018863

N2H2 or Ar. The gas is used to create an inert

p nd,t ar. Limnate an
forfd BRPHER S5 AR BEAY. e S04 820 B T JfgGnitphere around the
partsatiddditiinate any pEhéd orlb¥s/gah HBNORNY ce¥Bselesdxillafdnides
an alignnment header or plate 32 with alignnent
featyres 34, 36, 38 and 40. The alignnment features 34
[001ZF,q 3o bigeent system3 dngjades an aHanment deader enplated? with alignment

ey 35, T RSP RS 98RO O U a0 v
locatioms 70iim §1G 2t TheagigamentTedthfss 38 contheittheflid@riQe: hexstion 72 if the |

nmounting features 51, then_alignpent features 40 w |
Flangs §opsiagt TV BOBRIEFoHUIRAL IR Fike hril e FHBEY i Eopuisaing foatures 51,

then rﬁr% 00 Yehnt:Bs 40 Gin %Ttajtcaaé n&t‘éﬁ I PLGRRG HELD ut?ﬁgtfeﬁl?l%s 51, as

nting features e presence 0
showal in fGeht If timatemiemdB@orpdrt hasahowkihg fdatirkes bhse did presence of the

- .. hence, the al| t feat 38 need 10 not b
gt amreS P et e siramly auLbengein aNETRSL fus g 36 need

not bk 8&hoVeAS HRlvevEd) ﬁ'l%é @ﬁa Gbes IBMERe mdiERhY fﬁ%&ré'sOS lts; kit e BRenment

renoved so that the 0 not I ntersect the par
features d6 showlt by reriwed sakliag thegnip nbehttersees thé @art anddxérablmdhed

ign gt Fets 2P bR REPAIPd men S HARGE o0 4 6 PRaTHRe, they can be
unscréwed RERNhe RS 37 BShaid, and 36 are, shown to be | arger

than the alignnment 15 features 38, which are drawn
arger than the alignnment features 40; however, this

|
[0018]s ndhe aligraent feripresiidyandi3pare shovwietobe darzon than thefabgnment
feauich 3 LN it B YRR PP (R B SPB B

ve di mensions
neces®dryl hennsitctan® sed wnhblfew lihamiohy Hiist, (hé Alpinfodnb features 40

notch 53 and not damage the mounting features 51.
shouldbaydimensippsethal ﬁf@ﬁﬁ@l%é' thandhe dimegsions afiihe efch 33 o gnatde them

. ' i ' .
o i R i S350t L ASTRAR i S50y, glmens
featuresi 34 atd36 shonld i hatdwegineasiob ¢hat arliEamage thédRiads & sThiedy, the
plate 32 with the other alignnment

. l.ocation_on th I . .
size of g O {HEQLEMHe R pbyon IeLbe SR U e ERbPRsTonpEd in Hheir degired
. a .
oy B 2514035 348 56 B ienP 1 AR 8L Hfions
must notibg siish asge dakeapapaggrof biter hbgdmernt scahwes thhiswe pragkntes
pressure to formthe headers. As described above, the

10019, *His et atiss e Jokordy Rh o ufed dhe s b hspiapies
pressit@¥d forRthd Rdak] BRIBRILE Mvedde ‘éﬁ%nétﬁgi'f Ge AL ?IE‘ Bédthetialportion

is in contact with the parts and t I gnen
of thefpermgtes of thahewdess. rSinks theparts liswithiavcaviiiesthe Bigumentyplate 32 can

—

e e A 150 ot SR B

the cadiies. TRerc€ IsaipplisitioRh@dIBmfRnblate IPONL QMRS MebRrisms 44 that
are coupled to the clamping plate 46. The clamping plate 46 will move down onto the
alignment plate 32 via motors (not shown) within the pedestal 12 and the clamping

rechanisms 44, which may be metal rods with wires or springs outside the rods. The force

from the clamping plate 46 is distributed to the parts via the alignment plate 32. A pressure

—h
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* aclegy) JRmARVIRERFRJR dort

alignment plate 32 via notors (not shown) within the
pedestal 12 and the clanping 30 mechanisms 44, which

woayodmaoseet al rods with wires or springs outsimerdeosnisses
rods. The force fromthe clanping plate 46 is

meadh5 S0, RN BB it B DR gOmEnL BLELG, 320 s e

 amotiR A8 Wires béiflg agplieh aAg, Pefetly, dRpla§al @ the HhéAMHIRBE]0.

pressure sensor, or conputer deterni nes the anount of
|ied and, preferably, displays it to

force being a
[0020}¢ Jg‘é%tfﬁéﬁ% tDisiong gmbpdiaEnt of the part Z&t@@ canpergsggmbled using

‘the t(')(ﬁ .19%1"?(2)09 ﬂ%toﬁr mE]E?fg)tﬁ%hm%h A palﬂf ﬁ@%@%ﬁ%ﬁ%ﬁ%ﬁlﬁgm%w

framé Bamgm lééﬁsijtfbmmmet thg flapgt 52,.e8d Sd;mcmnduémydxészt omte flange 52.
56 with | eads 58 formed over the fl ange 52,

and
~ In the embediment spwrindI6u 2 ohvo sseigqndgier dies 54 greforgned on the body

pord G G ke 5237 An) BTt e s SR P g Ay et 51,

‘The seimigonduaoy digo 54 have ahfeaﬁﬁ&ncfelrgmg dront-bret pxbb’aﬁmg lag part of a wafer in

mount i n featurez The sem _caonductor dies 54 ,Eave
SISt gl deUeTsniptereonnsris. &i¢-
senn(‘!@lﬁﬁétof die hﬁv&ﬂ) ﬁ@u{ggﬁtf@_dq%ih HRIRBLE toltrnh eIt is i erial as to the
transistors, evi ces, | nterconnects, etc. e 10

procesmmmmhmform Ihaahemttmdactbeéns $4 axpnygtrectsdes oan bdreseda fTae
as tq the rocesses

di It is | terial
semidgRgupT et ks bedr hRSH et cuAil bndsh Seldbr Rgoy of tape, o the
k9cesses can be used. The sem conductor dies 54 have

een bonded, for exanple using a sol der, epoxy or
tape, to the flange 52. [0021] The flange 52 may be

[0021dny $he fladecs>2rmaayebe aily, suitalln nzateriob spely ampaerm@pecrpper alloy. As

showfigh 7 e g8 32 W Bl e ureh B e 098 e lagrer sies

of thesfil A8 520f_[‘hb Reoublind gankes 51T4e sepatiidd MenleBeH stheshybdotéd 83, which
separated from each other by notch 53, which can be

can b ALY epp.SUck arhperson ohd pwl@ ﬁS ghova igiilE) 2 Rae winslaw frame 56 is

T e G R

1nclud?s]12£li% 580 dTli@l&‘:a@ 58myy B@tnadd: ﬁﬁddﬂd@cdve attgertd, sudh s t@dsor a
may_be made of conductive nmateri al such as copper

coppes .allay Y5 the wppwArag 36 fdeesmebingjude dinds $%Wén 3BothefeRictrovill be
presehthr}ﬁét‘f%m%le%gfgeglet nﬁsé tIF@E g@ 8%4?1%1«3% ‘gﬁﬁges a axgﬁow RESRESY and a

I nc t may eto
separam pizhasethdeats asi n\mghld:man&ﬁ casteffactiveshaabwtieg plabceated tindow

flang,

' ads as it ht eco ffect vethnbu
- frameff@owﬂ&f?@ee%%w TxpaRfspashth ides of the

ﬂangﬁlz eﬂ?! s‘?ﬂrt&fk‘?dés dS%Qf‘iﬁ% ﬂ%? ndt /3% Ijléfﬂ:ﬂe bt@ﬁ?srfay‘  and

l'ange 5 orter si of t he W|n
instealB @lichd thmwﬂwrftaam t:hmphﬂlr dieanajbltyanihedlbadsfis, esadireatly owér the

: the wi ndow frane,, eot for th ty of the | ead
fngesf: Histgpmar: 0 "oud fhee Shitahg B8 1 HsHar RS e
semicWhAREW dids3XBind Pofifhs 8f ﬁfé'fﬁangé‘ﬂ.t 1 RIBRHOR! the RBARS Featids 51 of

the flange 52 are exposed and when the window frame 56 is present.

-1(

[0022]  Iiustrated in FIG. 3 is a view of the separate pieces of the part 28 aligned to how

they would be if placed upon each other to assist in the reader’s understanding. In other

. 'wcrds, the pieces are spaced apart from each other as a teaching aid. The flange 52 with the

semiconductor dies 54 already attached is placed on a pedestal 61. In one embodiment, the
_ s _
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sem conductor dies 54 and portions of the flange 52.

In addition, the nmounting features 51 of the flange
wb20mreemu posed and when the wi ndow frame 56 igcT/US2005/018863

present. [0022] Illustrated in FIG 3 is a view of the

rat e pi s.of the part .28 ali t ow .30 the
pecte B 4 BEvRY. B aeBired At B e AT b &Bhg oY s b 28
being!TEAAAT. '8 o4B RIbSHRRAL, APeddshal Milhe! ranPOb6LGurviHe RIS S%ﬁfoximatel y
_are spaced apart fromeach other as a teaching aid, _
10milyigendave feppeoxiwatdly 10mails eavex Brigedt O sltivasinddGabrigisdipsirable

fora %ﬁ%%&ﬁﬁi%ﬁ%ﬁwﬁ%gﬁ%g%gun %erggrg%/aclaigaﬁrg 6!1& i Contact with the flange 52.
By haV(al 455200k Qi %05 deRa0ms tatvatide 6Sthe BN Being Thenedesh bed

curvature of the pedestal 61 will depend on the part

contrglpd. e phgembedimgnt, the hepder 8apdEANge Af curyatpeedaern appiakipaiely

* om3985,01c FHCYEIS I L EBRLG BTRSt  NL E0RSY

completeBy f136, thetheh8erdgiflibeablego dissipae ot hedt, rddasihadhanitel siets on
the curved portion is concave and in contact with the

the pagkagegandselimingtepyingow e sTackingawbics ¢y exafsalifesisdn the faling

of the part being forned can be controll ed.
-fome?%hﬁéwé%%odi ment, the header has a range of curvature
fromapproximately 10mls concave to approximately 10

[0023 | sTleodegied ciByathaewifig: @edestalid witldepend reihegemiconductor
co etely fl a t he header wil| be | e to_di ssipat.e
compEOHRS fOrmedals BRI CHIN g8 85 WL T BB Rufjaliment for
I | |
detemggg. eggilg @ﬁg@@ﬁa&»@é&% forREERGE2RK RS ORIt 8D ai[i% g?%tj?estal

ealing 10 forned on packages.
having h eunyeire scdhosen\Bt Uihe cufvatunecqdd bs atb 56 thantlel pedestalisinot

curved i VSRR PTG 53 ARPBALE DERAT (118 e Mg i hosder
is meds@fed 88008 'bfﬂ%n?hﬁﬂ 8k h6a pREEIRRAINSE SopReABRY.aIThe %réélﬁﬁbrmined

First, the flow 80 is started 81 and a pedestal
topogiaply mgy &e datevningd by heat dlissiperiorgevalitiens end uniter modding @r

e e AR B B P e

the flowPRBHEBYLY BEf if iopasitly of it HEads ik A6t stlficiant]yCasRansdgh to
88 to a predeterm ned topography. The predetermnm ned

the Pfqd@@@@i@ﬁﬁgypmhwféh@aw Ft' chessn, #ineys hepder isrformed and the
opos G 1 48P Rk S Lol B3 ARt gy

- In othdavestes, ef thic hesiek ' iqrogrphy id it as dedied theavihe prodesyes2384, 86 and 88

But if the topography of the header is not
are repegeli ci ent |y cl ose enough to 20 the predeternined

t opography then a new pedestal is chosen, a new header
[00241 S VIR 1BRde 59 % 15%8%%1%?50-.% déﬂé%nﬁ%‘ﬂuﬁéﬁ,%é solfler 60 is a

nmeasured and~conpared to the predeterm ned topography.
perforiarsohlehthat isarsetd at low ttthperirered csuch ab epgxiapikely 280 tvotppaskimately

350 deeen CoMits 0 ahother it o ert dhe coltlerBd ic A brass that is at higher

temperatures, up to approximately 850 degrees Celsius. The solder 60 may be any suitable

material, such as a tin-lead composition or a lead-free material (e.g., a tin-silver composition).

Placed over the solder 60 is an insulating material 56. In one embodiment, the insulating

- material 56 is a ceramic or organic material with metallization on top and bottom surfaces.

The metallization can be any soldcrable material, such as Ni. In one embodiment, the

 insulating material 56 is termed a window frame. The window frame shown in FIG. 3 has

-
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- HG. 2oliyede

are repeated. [0024] Over the flange 52 is placed a

sol der 60. In one enbodi nent, the solder 60 is a 25
wpeaendsanmesol der that is used at | ow tenperat urmgm@umlssg;;

as approximtely 280 to approximately 350 degrees

leadsé%a;%uql}%ﬁu%&qugythﬁ{r@%nﬁ %Idoltcgﬁ%ﬁ'tg. g}sn?aéé %|8%ger qlgcmca‘?lly coupled to the
semiSALORSH BRek 81 Wi BRACKINGS, 67 $heCRInBbH Frantd Wt ﬁbﬁkﬁﬂu@@;eg&éfss then an
be any suitable material, such as a tin-I|ead

additiomabpissa ey mgluc@ le@adS f Irerélsmlmdumnt( the piece with the leads will be

place 6t o ERAR 3Pl REE et e L i s b oo

coupled $&! thtvingow Fr-md sﬁ‘ihhﬂéne&ﬁsljr with tkeefouplifig Bf the MEAAYWE frame to the
material with netallization on to ndgbottom

flangg 92 fia 8§ embpHingnstusingitbeatopbH) @dAGhé. any sol derabl e
material, such as Ni. I n one enbodi ment, the

0024 U PR bl e PGB 28R Hiconducror

compofdit U621de5h6rlidda6ge mbﬁﬁﬁg fedurebal likg it safépudidtior component 28 in
Wi rebong} proceSS| the | eads 58 are electricall

Jaclhe’ mewing Srdres > T %!-gnswlnt/ CAIS BB AYS. 5 as
oppo%egl é& Qﬁ%ﬁrqﬂa?lﬁ T at@%@ecq. nzg§ 31102\@} dﬁsi ‘%@g if}ﬁ %%lﬁ I@Iéﬁ)&ﬁﬂleﬁ{] the
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i nclude ot her elenments not expressly listed or
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nore than one. The term"plurality", as used herein,
is defined as two or nore than two. The term another,
woeoesardisherein, is defined as at | east a secom@r/@d2005/018863
nore. The term "coupled", as wused herein, is defined
as connected, although not necessarily directly, and
not necessarily nechanically. 20 --9- W) 2006/ 019460
PCT/ US2005/ 018863 CLAIMS What is clainmed is: 1. A
nmet hod of assenbling a sem conductor conponent, the
met hod conprising: provi gLr}ﬁmpedest al; placing a
first piece on the pedest aty rein the first piece
conprises a sem conductor die; placing a second piece
Vhatis ddimed st st pi ece; providing an adhesi ve bet ween
the first, pie and the second piece; applying .
lﬁg&%ﬁfﬂé’f avpRbng 7 sapicopducior equparenty the setliidsompanige:
SecRBfdRicaGRddsesnap the first piece with the second
pi ece; and applying heat with a second plate to reflow
t heplaginsea fisstpieqshar tgb pedasiel. yihargithiba first piecperhmriseeal
sinmul t i, h appl ying pressure. 2. The net hod
of cl a?éﬁgﬁc%troyﬁ}& conprising: aligning the first
pi glsidgm dchendyienepihe destpickdy al | gnment feat ures,
vvherei_gt the _al.i gnrrent features are part of the plate.
. 19 M adhesive betiern the trglpiose andBRpraesd Aige=:al | gni ng
th  ctoni _ . ! :
oo LI e il e O TRk PREe M sdoild R hnap the
t he fi Fizst pigiecwih the sequmd pieserrsd of claim 1, wherein

pequeiihel HIEESE:fia SRR, HORR, et b g
a cur vedfoeds sinaltagauplyivadsapplyiggésdieg a first curved

pedestal ; placing a first piece on the curved
pedestal, wherein the first piece conprises a first

2. SEE AARSHGH Phim! 1) urther comprising:
aligning the first piece to the second piece with alignment features, wherein the

alignment features are part of the plate.
3. The method of claim 1, further éomprising:
- aligning the first piece to the second piece with alignment features, wherein the

alignment features are part of the first piece.

4. The method of claim 1, wherein providing a pedestal comprises providing a curved

pedestal.

5 The method of claim 4, wherein providing a curved pedestal comprises:

providing a first curved pedestal;

placing a first piece on the curved pedestal, wherein the first piece comprises a first
semiconductor die; :

placing a second piece over the first piece;

providing an adhesive between the first piece and the second piece;

10~




pl aci ng a second piece over the first piece; providing

an adhesive between the first piece and the second
wohew®i19460 - 10- WO 2006/ 019460 PCTI US2005/ 018868-T/152005/018863

appl ying pressure with a first plate to the first

pi ece and second piece to snap the first piece with

the second piece; and applying heat with a second

plate to reflow the adhesive and forma test

sem conduct or co ent vvher yi.ng h IS
et PP HBRITESTR T URA BOUEI S W E A M SHroBS BP0 smap the

msasurlﬂ}g;lﬁé@ WA ERBAY 1953 gllﬂ:p test sem conduct or
corrponent ntgarl ng the t opogr aphy of the test

senfRpbAEg arypeond plate to reflqy dgadbesinernad form a test

wherel %&ﬁ% A0 AR08 PR IL UL BT REDRT
cur vat simnltahesustyheit appi?jtlngptéysefb pedestal ; and

“providi he second rved pedest al 6. The net hod
of TRPAPHRENS [FROEEPRY P e [Hpo i anAugon fompenet ( he

Curasagh v\%ﬁéttéﬂogf hi Beihe GRMRIHSERuRbAS i bnButltd ngedetemned
pi ece, erein t e first piece further “conpris
- fl angetOHﬂg@@thgmd second pi ece over the first piece
L o Slin QURLACER R RELAY, I SBE MLB B Greg MELEH Rl £
} adhesi \dﬁfe&mtm@aumhmﬂhsﬁ&tpmvdﬂa:degalam@dhem ve,
L wher ei, &n I:;1 esi v taEer conprises a sol der
perffSyfRe es?ﬁ@-ﬁﬂ?ﬁ Be laim 1, wherein placing a
second piece over the first piece further conprises

pIaC|ng a second piece, wherein the second piece
6.fThe mpesh ﬁbﬁh§ew ¢reilads. 8. The method of claim1

wh aflrst | ate further .
coRLEIT RS DR peltbddl sl S ple? bficin i picce,
secondwbe:emhe Arvdpiappiupthergohpaitesvd fldnge; second pl ate

fur her co i ses a ea romthe b ttom of

t bR Edse A Rece ¢V A R her AORIPASeS P igpond picce,
conpr i gh&einRhAgcHt e&@oﬁﬁn@és%%s%‘l’a%r the first piece,
wherein the third piece conprises | eads.

providing an adhesive further comprises providing an adhesive, wherein the

m

adhesive further comprises a solder perform.

7. The method of claim 1, wherein placing a second piece over the first piece further

v} comprises placing a second piece, wherein the second piece further comprises leads.

8. The method of claim 1, wherein
applying pressuré with a first plate further comprises applying pressure from the top
of the second piece; and
applying heat with a second plate further comprises applying heat from the bottom
of the first piece.

9. The method of claim 1, further comprising placmg a third plece over the first piece,

wherem the third piece comprises leads

w11




--11- WD 2006/ 019460 PCT/ US2005/018563 10. A nethod

of form ng a sem conductor conponent, the nethod
WOQUBIo1si0g: providing a heat plate with a caMidys2005/018863

pl acing a curved pedestal in the cavity; placing a

fl ange conprising a sem conductor die on the curved

pedestal ; placing solder on the flange; placing a

wi ndow franme over the solder; noving an alignnent

header down and in contact with the w ndow frane and

- the flange, wherein the alignnent header conprises
1@|A BGRIRRLf kG aking @s%nhf:@fdu&@lc&f on@At' B8 MRHod bmbSin

| ange to the w ndow frarme; pylng pressure vvlt% he

P@Vi@wmmatpbmh@mwme first window frane and the

3519&?%5‘91%@(&]2 sq?l%tthth the heat plate to reflow

ange sol der and w ndow
. f r. qymlnglaﬂaﬂgmomphhmgl a@émicbigdudtot ie oribs Qirfediededtalg t he

Wi %ow frame over the sol der conprises placing the
Wei8B% t he wi ndow frame conpri ses

fing 4 lndxmraaﬁéafeﬁmefsoﬁé@' m 10, wherein applying

- pr ssure Turther conprises applying pressure fromthe

t opunoiing krealignmgoihcaeralonn and th eqppict with ﬂhaezandtm fratm rand the
t t he batt f t
P e Rl Rt R DouBR o e Do

pedest aligizaupof the flange{to s wind@w frafef St cur ved

pedestal ; placin first piece on the curved

pedBRIVAE ‘prigrue it thegligrreat hegflerde thedpryisgew ameragd the
sem COfy { or di e; placing a second piece over the
first plece provi di ng an adhesi ve between the first

pi eapplngibeak with didwdt Pate teteflapghesadder v emwplerthe fHimge, eplder
first %%@tedt\glﬁthe first piece and second piece to

snap S éce with the second plece and --12

VO 2006/ 019460 PCT/ US2005/ 018863
11. The methad of claim 10, wherein placing the window frame over the solder

comprises placing the window frame, wherein the window frame comprises leads.

12. The method of claimm 10, wherein
applying pressure further comprises applying pressure from the top of the window
frame; and
“applying heat further comprises applying heat from the bottom of the flange.

| 13. The method of claim 10, wherein providing a curved pedestal comprises:

providing a first curved pedestal;
placing a first piece on the curved pedestal, wherein the first piece comprises a first
semiconductor die;
- placing a second piece over the first piece;
providing an adhesive between the first piece and the second piece;
- applying pressure with a first plate to the first piece and second piecé to snap the

first piece with the second piece; and

12




appl ying heat with a second plate to reflow the

adhesive and forma test sem conductor conponent,
watzesaiieappl yi ng heat is perfornmed sinmultanesestszo0s/018863

wi th applying pressure; neasuring the topography of

the test sem conductor conponent. conparing the

t opogr aphy of the test sem conductor conponent to a

predet erm ned topography; and choosing a second

hagvegyl%egqﬂgwgh Psg%g@g agﬁttggef}%ﬁjg@;sﬂe éS pedest al

pedest gbricafduchir Q¥ingbrigt, WherefLEPIEnE MY RS H@ﬁﬁeﬁt al .
14. An appar atus for assenbli ng a seni conduct or

conponéﬁ'li ultappushyppid $PPUENERIASFETES i ng: a heating means;

the %gatl?é]g r@gﬁ%?h%&tw%&%ﬁﬁedgﬁgu%r 7 ea}lég: laile over

o wiongpatihg the ltepiograph of th rest demicomdietgr mqmentm a prRdateaned
to the plate; fﬂg a neans for measuring pressure
coupl efPROEPRE #Bying neans. 15. The appar at us of

Cl ahbosldy 2 WRSHEk VIR ISR Wikr &R %Elassemﬁ%e@égtal has a
apparatus selected fromthe group consisting of

pneunaﬂ!ff,ef@}? Frovatare thitothe firss caved nalestrh endappar at us of
[ ng nmeans conprises a heat
- pl zéé}l%lﬁ%ﬂw}%@g{&gﬁgﬁﬁg%e apparatus of claim 14
,} wherein the nmeans for measuring pressure conprises an
A 14a ar at us eI ecg@gﬁ%romthe rou consj st i ng of a dial
ADRETARS Iy A @RicondyCtoy fampaneal HeipPYURLuE FRPpRISIng:
14,ah\é§1ﬁ{gqhéhnghe pedestal conprises a curved pedestal.

19. The apparatus of claim 14, wherein the plate
c otypesestal cennlegamdin hepagymeans; - 13-

a plate over the heating means;

a moving means for vertically moving the plate, wherein the moving means is
coupled to the plate; and

a means for measuring pressure coupled to the moving means.

15. The apparatus of claim 14, wherein the moving means comprises an apparatus

selected from the group consisting of a pneumatic cylinder and a motor.

16. The apparatus of claim 14, wherein the heating means comprises a heat plate and a
heater.

17. The apparatus of claim 14, wherein the means for measuring pressure comprises an

apparatus selected from the group consisting of a dial indicator and a computer.
- 18. The apparatus of claim 14, wherein the pedestal comprises a curved pedestal.

19. The apparatus of claim 14, wherein the plate comprises alignment means.
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