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METHOD OF ASSEMBLI NG A SEM COM ) UCTOM COVPONENT AND
APPARATUS THEREFOR Field of the Invention [0001] This

WO pwesid46m rel ates generally to form ng sem coPdIU82M05/018863
conponents, and nore specifically, to assenbling

SR Ak BB B, R pof Bl prare

seni conductor die ¥ S L hiEdler . The header
. .ds formed by assenbling at |least the following: 1) a
Field gf (he 888 with | eads, and 2) a flange to support
the sem conductor dies. A salder is connects the
[0001}; g dtisripwmtion seleiss seneaplldo T9ENing sHPICRBIYERFORPOgFNLS, and more

. . . i ; B t hen
speci RO B e P o B e P tog R e
whi ch usually takes approximately fifty m nutes. The
Backbvowmmke heats the solder to attach the wi ndow frane to
the flange. In addition, pressure may be applied to
[000HnabfTe patiengatatsagiionguctf0fl® 3he Byminsndugtdrliée fsebugied to a header.
process, the resulting header undesirably fla _
The headggis farger By gotsmliag besdicsalouine é@ﬁ&m bippe with leads, and
2)a ﬂ’éﬂngg %Jp?@ﬂ?hé %nﬁ&ﬁﬁfﬁ%r g€ BQolRs g%hﬁé’éts gltervﬁﬁéo@ Brame to the
pactkage " Tromthe pressure applied during the turnace
flangpr Do éam thEheadar pakopegateamanrdatbges e padt iogethseald then puts them

n the subsequent!ly_forned package. In addition, the .
on a {31 sEBYyOF B HiGHGhoH CERACRg Do 5 3k 2P PRy Ly minutes.
The fﬁﬂfac@héhﬁ%@%&dgpfo HQEHRGyiRAAR 281 tb Rl 14RL" eR8&Stion, pressure

cycle tine, results in a header with inproved heat
may o applipdito embleathd adadhiregases wi ndow frane cracki ng.
Brief Description of the Drawi ngs [0004] The present

j,nveption is Lllustrated b 0 X - and.is nqgt. .
0001 By B el R Ry R el e hee ARG e Sling
poor h&d Alseipaesn.| Seth&ahes the Mindiv Bhes® drackel WO mEtKanichl stress on

illustrates a tool used to assenble pieces of a

package ffos Hiesesshrecppfiehditing the Atraaiecipress wi hcragking can create a
nbodi. t of th £ i i OR; o
defecflw gesa{hgg?)g gﬁeas%%ggqug{ét\?\iﬁo\%ngw%ﬁﬁgé.O o a&c%ggrg]ct{lg #r%‘ce% is time

Sem con
cons\ERINBO TR efdrd, AdededRBder MpiodelfoLivpmitigeidadef thithdcreases cycle
present invention;FIG 3 i1llustrates aligned portions

time, ggsuith & & bedebwith dmproved A dissipatien. pnddecressss yiirdow frame
ssenbly and a pedestal upon which the portions are

Crac}%‘c’rz;lced for assenbly in

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;

[0006] FIG. 2 illustrates a top-down view of a semiconductor component in accordance

with an embodiment of the present invention;
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accordance wi th an enbodi nent of the present

invention; [0008] FIG 4 illustrates a top-down view
w@booanoisher sem conduct or conmponent in accor daPCEUS200$1018863

an enbodi nent of the present i nvention; [0009] FIG 5

il t. b I t f
10007] 1 Pl ¥ s PP PR P e U YRR B 2
beforwaésemery SRR At ugeh Wiieh DE HSATns afVEAIdIT; akBflbly in

[0010] FIG 6 illustrates a flow diagramfor choosing

accordange a2l cnbpdimensraf drrcreseint MveRfi@nbodi ment of t he
present invention. [0011] Skilled artisans appreciate
hat ments in the ;
rovosy; R kit O pic o e Bt LA fhpongnc i
accordmwlﬂacansszﬂiscﬂunaﬁxrofemfemt irfivbsish; mensi ons of some of
the elenments in the figures may be exagger at ed
relative to other elenents to hel p inprove
BniH

[0009 n g eF Kt 2rilPHERIGH2 Baone HEYRE B A{1gn eeer%fégfﬁtcan be used with
the to#_ﬂeéfef?@ ?'fri 8&%&@&1}%@ %1@2&3%%&1119&& ‘8 tﬂeBﬁe&?ﬂ’ﬂv@&ﬁm [ Q2]

to assenb I eces of
sem conductor part or conmponent. |In one enbodi nent,
[0010d he EIGE Geiflustratdsuadioaisgreu fatchngsingie pedeata) inpvicotdanee with an
dinment is a wndow franme, and a flange. The
emboa] r%‘e

AESREHDPVEHORude | eads or an additional piece
with | eads may be used. As shown in FIGs. 2 - 4, the

[0011! angﬁn@@ A RROpbfecHREHa PSR In B EuRA dnllubiged for simplicity
wi ndow frame 56 with | eads 58, in one enmbodinent, is

and clavigpansichave notescessariljebegh rayol @ealg0 For ayanpierihedingmsions of

some é)f gjle € nd L %@rtgg 'Elgg{)?? lrjrgaig/ b[e eé(égé geﬁecg %1%‘.’}"8 bthep gl%gients to help

improve @h&lﬁfd@i‘—b@irﬂ[n olhfahe Sibadithefill @fitthe pieéehﬁmfveﬂlimﬁs for
illustration purposes.) The |eads 58 during |ater

rocessing are elect cally coupled to the
Detaigﬂﬁmm@@mf the Psawingsi n” one enbodi nent, by
mﬁrebondln? Each sem conductor die 54 is coupled to
[0012]wo 'Bife toREI( mwe mged @ assembly picsesdef a yHECdECIgR part or

Q St t
comp8{1)(ﬁ12. ; ;n e od1 Enta{flg g%\@cgg&t\é%ufd'é? allllsgjgat%% %gttﬁ‘?zﬁ h is one
embotiin®die iﬁwirﬂﬁdl ﬂrahﬁe,laﬁadSﬂaﬁge.f’Dhimwiﬂdewffﬁﬁﬂl@may\lﬂmmde Iea?ds or an
used as the base or nounting plate during sufl?sequen

additigna piersiwith leadsynax hgusadh AssBAVE dhEIEY: dr 4 lestiange SFiupports
ericp IS T8 3R Gy P SR b ol

couplb@tdithe Blapgevia Reldbt 601 g@Amnminitize o sensieondentdr dief emdhea.ti Z€ro, one,
header to panels or nating o ectors d ring

two, tIRSseEuBIRY D MEesessIge fTRpe VO femicAR tfqt%w@e Hpare shown in
the fl@réssfo? ﬂ?lﬁﬁapﬁ?{) #H%OWQ}‘ ; aﬁi&%@g@gﬁﬁﬂgg%\s/lgg are electrically
coupledtipthe sd&lhfeohdmﬂmdldzscﬁép anedesenopodiment, by wirebonding. Each
semiconductor die 54 is coupled 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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mati ng connectors during subsequent processing. An

under st andi ng of the tool 10 and the sem conduct or
w@owpomant s t hat can be used in conjunction w PET/UR®05/018863

tool 10 will be better understood after turning to the

BRIFTE AT IS R RS S
mating @bﬂ%&to@@duﬁﬂ@%uﬁéé&lﬂgﬁ pdseséiigl Athendeeagslinorf thé tddh QSD and the

are part of a piece separate fromthe w ndowf 56.
semicTidictas sPmponanisihet ¢andeised sscongystipe Withyhaiont w wgll be Béteer
S and sol der 60 by applying heat.

unde#%ci,tlf'?r ﬁg‘%!i%ﬁ%ilregl taneously snaps and refl ow t he
sol der to formthe header with the sem conductor dies
[0013?4 Afoddne ieFEedi fRnbe ukdibtofoms therteades bympbdnadingdhe wendow
of the stack with the V\An%é\é/g nme 56 on

frmerﬁ%atheusgldﬁbw iteeitlange e 21bihe ih eé’taéecRar%\P{ %Eiﬁ?%geparate
from t{hl %ﬂgcfod; B skhenResdam sn%&%rlréél)lfgé’sﬂegétﬁéﬂ% z{pg?yl Qtn‘e%ﬁlre and

coupllng the fnmen
melts $hesdobder 80 bangplyinedicap O'FItUSoﬂns taxdfl lﬂmﬁnmlmmleoﬂs])y srsap’s lhed reflow the
pedest al 12 whi ch can, be

solderfgarm He headgavithsthg S%{Cgpdl&toréh%ﬁ Saélgl ?[}/1 @%g Ipt %8ﬂ1énent the pressure is
apphe%'{{? E%’utgﬁ BF etk %ﬂﬁtﬁE Aind &P traR 58 dnlt8Phnd h&¥ iddpplied to the

e tool as shown in FIG 1 is set up to
bottorasﬁ&r&ﬁtgpktwwhmelﬂangmﬁmond'rempbnents the tool 10 can
be nodified to assenbly only one or nore than two

onducto The ;sem ¢ nd Lt Si
o014} "SRG The ERTRRRET e BORBET BRI 3G Rl B vsem
31 and Qttfepp&%ﬁm the hﬂﬂ‘ 198 the peddRtad ¢ 2Swhith chrl & mhde 6f aiyevuitable
Includes a first part with sem conductor_ dies and a

materfail rssth pealmstadbr ¢ plastic. Inane esbedisearédhapgdestahirest @he APOT-
28 includes a second part W th sem conductor dies and

o, SRR S BRE s FISS el g
comp@ithts? the tobll hcaabe rhadifiediionstdmisly anlyesie aphnadre tH2. twdhe

first part and pedestal 26 is within the first cavit ]
semicprdugief COMPOBEYY H&leﬁﬁwcoaﬂwm“s%ﬂélonﬂeﬂ%ﬂ% anfibReqmpes a header

{
oy LT B P e, 1 PGP Sk o, 08 i
with sleﬁﬁ%diﬁaétop&ai @ndZQflfsTbeddSﬁa(flrpﬂ Immanﬂl(pedeﬂnalb mch«lfiyment 28 includes
conductive material, such as al (e.g., alunjn
2 sccqa] REE I BRSCaIGRIHRACE LSS AniR SEIOHBRL e HLpE T pPdsyD. The
parts ?ﬂh& eﬁeﬁi\%tﬁﬁ 'ZEaﬂd bg %f@a\glg]tl?{l nlQviRESYA A %’Rﬂﬁéﬁ are@ﬁﬂﬁé@@ﬁﬁﬂﬂ a heat

eat not visible in is a
plate D@aTke fltshpzirt husd palestamfr isrgthas QerﬁJ’SMav{ty) G‘l @pd metd)rtﬂmﬂ and

e b S O 8 PO
coplartat VAHEE WPAHle ERify BRTSREHE 9@1&:1@. angk Héﬁ?pﬁaﬂmo 3R Béi Ay

conductive material, such as a metal (e.g., aluminum), or can be a ceramic heater element.

The heat plate 20 sits within a frame 18 to provide support. Underneath the heat plate 20

(and not visible in FIG. 1) is a heater that is used during assembly.

[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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the frame 18. However, a skilled artisan should
recogni ze that the gas can be provided to and renoved
w0 e@a0id3e0 t ool 10 in other ways. |In one enbodi PERNUS200$1€18863

gas supplied is a noble orform ng gas, such as N H2 or
Al | rt

formi e Ao R N 46 P AR R B Mo AL (AT RRAREASS arqund the

parts thd elimatamyr pedeacs ol agrenitiatatild nreate split didatien. ..
alignment system 3 1 includes an alignnment header or

late 32 with ali t feat 34, 36, 38 and_40. .
001} IhF glisament Fusitrd el Bgmsintsaderon gl 2hginhgggnment

featufRB4] HEARIQAAS07 GhE ﬁligﬂrﬁént ZeatdBE 38 hh @BEBMtadt R HABR 52%nd

contact the flange 52 at location 72 if the flange .
locatigoe 30 iroF1th v eThemlighinayt featatas BE€sonkact the Apge 32 atllpcation 72 if the

fl.ange has nount i feature . en,.alignment .
nangy gL SR e e e BT FIST 2 TE Bl B PR features 51,
then MRARnNEEafiRe 40 @Al Sohiachs nsleAW3 Hefivdeh he Bouhting REtures 51, as
sem conductor part has nounting features 5 1 then the

showprieEEnce bthe ssaieandgeirepart hasanopingdeatyges 51 tlrm the presence of the

align%lg{?t %gt%feg%y}%i rh%,t_%&%% gl?e atls?s?em@]g{ieﬁg ggl?cted%le% i#%ﬁ%ﬂtitéegtﬂ%%%é% need

not b&RMEved 9 HoRddvel, 8hé part H@&mot heveambamimgteathestul @sn M alignment
shoul d be renoved so that they do not intersect the

featuysaf sherdd b retbpyed sprkat shayomat inteiseat theraruondesisatye. The
agn BTN b 24 S 05 b RhoBAE gy g6 o

unscrave@ RioBnthe pead 82 bphadd. and 36 are shown to be |arger
than the alignnment features 38, which are drawn | arger

than_the alignment features 40; howevey, this js not
[001§]e c e 38 Al feafyres @gﬁndo%és S ShOWR 1 Pletaskihan the allgiment
featu#e% AR @hicAAR: driivh ?:% el thfh Ak 9PAER fﬁeﬁﬁfeg B Sh Pk veP Akis & not
ave’ di nensi ons t ét are smafl er than the di nensi ons
necessfiryt h&nysize barbi®: wsed enthbd fewt Ieitatiansf Firstwihehiligninket featucds 40

53 and. not, da e the _nounting,. features 51. Second
should Ra S FRFRE DRCSE GPEUCER i ECSHRTEA oot s thenible them
to fit Wi EE ABichBlanWinbt dHRIRAB: MdentiRALaRR 5 1T@€E§’ﬁdiy, hth@ 8lignment

size of all of the alignment features nmust be such
featutek 3¢ anth 8¢ seaid bet Haye meltmensiathidat widledamagd tholeads Dh Brirdly, the

. th late. 32 wth the other alli nt features. In .

size afpflof Wt EEmepH s Hamer B e ILt et g EotReSin g desies

locatioR 68 thPpaRaRey A tHIJIR: afbh@eitEBitules alilbtREr WHAL, tAE Bimensions
present. [0019] The alignnent plate 32 not only is

must et tuch ab togiake hesifagapfiptber Pignmentfpatugs thatarp presenir e
to formthe headers. As described above, the alignnent
eatyres,.all co rii f.th i net f 3
outdjo 2 S8 B AT B bRy i pIEIEE B g b

press@teitd foraihe Pleadegs. 38s Gaoribavsbostomhe biidrivhent Featiges all contact a portion
contact with the parts and the alignment features can
of theppesimpaiereofiths beadrs. Sineetherartspisrwighin savifey the gligymeniglate 32 can

move vl IR AL SR withdnd PSRl DRGNP AREEEB A% bifde into

the cavities. Force is applied to the alignment plate 32 via the clamping mechanisms 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
mechanisms 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
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are coupled to the clanmping plate 46. The cl anpi ng
plate 46 will nove down onto the alignnment plate 32

WO @eMo4er s (not shown) within the pedestal 12P@ntiS10h&018863
cl anpi ng mechani snms 44, which may be netal rods with

e 8, 660 395 UDFR AL, 5y Dt DS LG O (v o
amouat bffonenitcind aipdicd 2nd, ArEfeabhy displas itte theafer sfitha tad 16,

dial indicator, strain gage, pressure sensor, or
ouaioc R 5 s Sy S P85 5 o BB
the tc%)?l-lO PPRP] 1. 1Yt A 186l tht Bange $BwRRSRMBAL EMRAESs Of, window

e part 28 that can be assenbled using the tool 10 in
framd5@Gwith leatls &3 Famped2®er thelflavgs 52 rradfsemingad@2ondie B4 on the flange 52.

ting feat i ndow f 6 with ds 5
In thq GRARlge SR TG e MR IO REh T oP O OB ey
portidd\6¥ thé AREE: $2¢i.cl, And Esrﬁ%m diceitlce ofROWMANItRE Mbftim fehttes 51).

sem conductor dies 54 are forned on the body portion .
The sefmi¢dndugtprdige 54 haye aleeady arderganetiiant-end prasessingasguart of a wafer in

ot her than the unt i ng.f eat s, b .The
sl mnabBr b Ses o B2 b8 ol Gemecr gise
semidhaeassaie hadSbddarsingdfiatél feheke wafed tcfoR@nli¢. O immaterial as to the
environnent to formtransi stors, other devices,

processesaisebivioondhe wmiconretos dies 86 A% aRY BioceRses ¢rahs useénThe

. Si | at.ed m-t h r e Jtal
somiGopfetoP Y SLBATPER LUeRt e BxlBhEMEE s plackoppuy or tape, to the
flang§8p1 conduct or dies 54 as any processes can be used.

The sem conduct or di es 54 have been bonded, for

o RS S o o Bt Shat S S S s
showfiﬁlgb'i[(?.SZ "Eﬁ@@%‘[ﬁg}:% Hs ﬁﬂ)@lﬁﬁ%g ?ela{lﬂé/s 51%%%3{9 atell ol siforter sides

arige as nount1 ng” features at are
of thd Baglee?. Arhetrheursing ftatures b e separtted ffomaeayh ofifer bymetch 53, which

mounting features 5 1 are separated ch other. b :
can bR pE phaps, Sughiog PeEfpRY g e apevn _é‘h%f?o-?s e@epwéwﬁf%%@ S0is
any ilgs#g:/z{tfl'n%gﬁ?ta%al,sﬁfmﬁs B&y{:elt&lu&oet_ﬁg}%n@ﬂ(my dr"A58; 2R iy or may not

ulating material, such as
inclupolepd=i8. aflhe drade 58 yagrbe nifdEEELonducAlv Datemidl], suagh & capper or a

TR T TN
presehi thtafl;‘i%cMH_Q%WléaH{@.rﬁ oy BORSiraNE td PEtEE alvAAGSy B8nde®hnd a

another piece will be present that includes the |eads.
separhte piepg Vigh Iteds asdbinéght be puore pess effective lernbuyinghefabeicaiad window

56 SARAGLE BB T 18R R s PR 08 or e
flang®¥45h N Thé 8ktsric2 BideY\bEiRe HanEIPFragic!SaRI0 RA8FerkiD thx REOResFBAnd
the long sides of the flange 51. The shorter sides of

insteadvadl off thel sindavafremssxgeptiiot the majotiy of He lpadsciels dipcdngver the
instead, al | of, the w ndow xcent for

o 32 Sr e BB SRR O Bose e

semiconductor dies 54 and portions of the flange 52. In addition, the mounting features 51 of

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

[0022] Niustrated 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
words, 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
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flange 51. Furthernore, the w ndow frane 56 has a hol e
inits center to expose the sem conductor dies 54 and
w@erbioonsd of the flange 52. I n addition, the nPCRUS2905/018863
features 51 of the flange 52 are exposed and when the
i 6. : [ "
pedestfl BE R ALPRY o Re QBT A or Rkt O I A5pRfa b ofd far 28
being &bringsde dn bae babodibeyit, wpeldtd evitlf a phae eficurpanrecfaeh apploeimately

to assist in the reader's understsngl ng. Ig}ft her . b
10milgypreaYe EnapppraBatslal Unidpoder Keapd £7 SRR WhENFIGH Reft indesirable
i 191t ] Efl 52.
for a G i e B o AR R e g lange
By havingar@neadzadicveeniededt4lehe desttire 61 the pad eingdorridbean be
contrlfzd. PR OB, fhoieader Hins GHEC GhBUNFHEToRgpProx mately
1om1pgql1€cab@¥o g&&iﬂm{eﬁnﬁﬁﬂé AN AB 19 LI APP BRXh BRIy
I's concave to ‘approximately I Om|s convex Is used.
complaglg Hawthe headdrGrillde able toslisdipeiarmbiedhehio redace meglkahical stress on
pedestal wherein the curved.portion is concave and.,in ..
the pagBiaaEtd TR GRS kp. RIS R oee dulsdgling
fomeg%q?gg@gest he curvature of the part being forned can
be co

ntrolled. In one enbodi ment, the header has a

range of curvature from a(%gr oximately | Om|s concave
[0023] 0 aPpr desiradcunvytuteoofithe pedsaial ek wilBgeneadon gheseanieemslugion

o RABRRTERE) s O JGAEETPey5 20hyen o
deterrRiRGHEABE apRopi ek ipsddRal & ien R, tcalii@y 80 acdthreg] 8 Whidhpedestal

~can create defects in the seali ng{wforrred on packages.
having agpepturhis dessn &d Theraparalive copldisecpewasatdhe adasif js not

carePANNEN, | BESE TGRS, RIp CATRORGHY. TR DoBROTE e b
is me@uRAN @At cohiparededSab mipnédegriniedappsgpphiyat Ehppddsieabined
use. First, the flow 80 is started 81 and _a. pedest.

_ |
topogrghy mpyDeclstepmineddyiheaidissipation svatppions angd nife éﬂ%@ii!?%l or

. h ' . :
cusoffs FSCRCARHH 1k oL hus ORhy SHENER B fonc
the flédwo podpne B9y Buft iftthetdpegaehy bfthahasder édnd Suffictbnty mpsse edough to

88 to. redet er mi ned t opography.. The predeterni ned
the PreqssogH AR HPPABYDIBEINGR A BFWDREEIADYS FoSer dimey: Begfiergh formed and the
opoe YRk RS Ralrs, Pl BPAE) At ShE PRl oppapy
In othpr wdekseif thenieddénd epagrepl)y is mehas desiréd then ithe proesss 89, 8486 and 88

i f the topography of the header is not sufficiently
are repgaite enough to the.predeternined topography then a

new pedestal is chosen, a new header is fornmed and the
[0024? opogyaRhy f19fgel 76 s PRI 36laEr 605 THRAS UrdEdiaieht, GROBAIA®0 is a

o the predeterm ned topography. In other words, if

perfornh eolferatbiairis gsedayp by tepipgraterenticings appsoximatel ha¥) torpproximately

350 dgérggseéeslsilslg.’ Inszﬁl’othse? er%ggdirsnsent, the solder 60 is a braze 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 solderable 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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are repeated. [0024] Over the flange 52 is placed a
sol der 60. In one enbodinent, the solder 60 is a
w@erbotaseol der that is used at | ow tenperat urBGT/US200$1018863
as approxi mately 280 to approxi mately 350 degrees
I h [ i
leadsgsazﬁeu shﬂsegﬂgrtﬁt Vﬁf- E%HE 81?)05@%&}%{1{5:1%33& @8%?% el@gmcgllyg"coupled to the

seml@ﬁﬂﬁa&m die 84 yiaShiveHdags. e ﬂleﬁeinﬂowﬁaﬂ&ﬁ)@ @bdﬂlbhﬁ@ lavely 58 then an
be any suitable material, suc atin-le
admt@gﬁlﬁggqetrp@hm@,}udg lgads §3+ Incthis g Igpnt @egnece gath the leads will be

placeE b@eﬁhé Wdo RS '\AEL'hgsB dg%sét%&gthgﬁ? I%%e&ﬁec%%ﬂ? f}ﬁqgads Svill be

i nsul ati ng mat er I'n one e
couplledl mJthatwmgomﬁtama stinuBfebsslpwithrtbataiphing of denviadow frame to the

material with netal]izatio n and bottom
flangg p¢.-£18 OBE EMPR m@fé‘lsmlgi]éﬁ'i(’(%ﬂl(gﬁ‘rﬁgg lany sol derabl e
material, such as Ni. I n one enbodi ment, the

[0023]NSUERE. 'mi@luﬁ'@étgsr érﬁ&lte?@atﬂvé sérﬁfcﬂ%c@or‘@o Werft@Merhe TBRiconductor
wi ndow frame shown in FIG 3 hasl eads 58. During

compsndmt@éu?@m nafi meibdmmomtmgés@ureg 51tlike theseguc@8lugiog component 28 in
ctri I C d to the ondu or die
FIG. i B i 1ade SR e dGPr Shahuaiahe HonlrE s i e as
opposA th AREnAEht Fekdilel 90 afe REECAS BRIVl THIFTEH S, it eniiddirhéht, the
this enbodi nent, the piece with the |l eads will be

ahgnmbmde@uw 88 arnBirthenaioay fremieachwpthpr than theraligamapicisaturrs h0

h the |l.ead h
L e I e G L
the ndtEIM¥S 3T tﬁ@t@nﬁlbmew% Zompdhe@NBS BIMBICH i5Me3t xhdﬂahgtﬁ off fie:

tool 10 in FIG 5}@025 FIG 4 illustrates an

Senﬂ(@mﬂ@qfﬂfa‘tqm@@@rﬁﬁﬁﬁﬂ enp diredisn eyan Dlgngtinsborter than the distance

betwefegg% Cl%{gllileélﬁ%l g@? eg&}dugt%r %ﬁgc{l{%ﬂ{ 28 ﬂlcﬁéj% r%ga'ﬁ:bh/ﬂ% FIG. 4,

ures sem conauct or conp onent

the al en2notchiés 30cdniet thadécatibn I’mlamngm@ f)@&hchtéﬁ&f thd serhibenductor
gnnent features 38 in FIG as trFgose

Compamj RRedt FiG . iheafizament I@tﬁseééf? cagtag aaqrier pide;of the flgnge S1.
Any &H@r c%gﬁggllaﬂgﬂ hf thtterégm?éo Wllong)%ﬁé itldfirer nthit sﬁqUMlhl?FIGs 2

m eac her t an the eat ures
and4bxaﬁ®asaeed he I ength of the sem conductor conponent 26
is longer than the distance betvveen t he notches 53 of

he sem conduct or conponent 2 I 5. t
l00245¢ngl’§5r]o?° e erhecORagTasM Cotsament 3B et Béh@n%}ld 40 on the
ali gn%bﬁf&gﬁb 8B, oth¥Clbnfi éhﬁﬁgﬁﬂnﬂﬂ B b, 1ANFRediBEs1 P UREAREE certain

en the notch& 53 of the seniconductor component
align®@8nti foatEteSalign with csttmwportmnl-‘qf@ae dartst %eatbn@gm'QMn 100 to the left in

6 81 G0S% B SO bl DE SR 12,1008 4P BELTRLShes 5
and 3@'3&69151%% TRE @&gﬁlgﬁloﬁqflb @&Ehetrfb%t ﬁf‘FIU 8lis BloResu@fablel¥6r the part

[ ange 51. Any er configur ation of the
28 ofﬁ@h 2 sindel theaontigmptierehas abighment fhaitres 4&tthaiisemhe phgredcgith the

notch253 &dthe pal%l E8.b’i“hus, 1tdthe configuration 110 to the right on the alignment plate 32
is used with the part 28 of FIG. 2 the alignment features 38 will not be used, only alignment
features 40 and 36 will be used. The design of the alignment features allows for alignment

and application of pressure on selective points on the parts to achieve pressure where

required.
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[0026] FIG 5 illustrates one configuration of
al i gnnent features 34, 36, 38 and 40 on the alignnent
w@b@be182) ot her configurations nmay be used. ABCT/US2005/018863
previ ously discussed, certain alignnment features align
it h . .
ooz, B eyt Pl bl e ol g Bick S o GRAKA BLLAP
mechpaichll Pouphiagand bhdrhiCall eiiplicg vimhsatingef alsblgiapidces to form a
features 34 and 38 are present. The cogflguratlon 110
headgrdo enrble Supeayent packaging procpgsite & serigandugter digh e Thg pesults in
moreidble BL 5% Hof Brk e b AL BULARIORI FRRad: A Yfigp cveletme
is impﬂoeed)a]it ha®BeenEhown thdt cydie timsrhn e lratulcethrd)ﬁfhppmmimetely 50
. ght on the all nnent . pl ate 32 is sed the ar.t
minuigs 19 APREPRIMAELY RMEH Y ISR SR i o i Eopgationa
fumale'éﬁx@ceé%éﬂ With fgi'zﬁiﬂifg ’f‘lkttft@satftﬁ‘hﬁénﬂ&e and u@oﬂ"t’he Itool'l"iO WSREes the
design of the alignnment features allows
numtat o@matt)rsmde&amyl tp @at tho prasesspoakysaneaicodedsior émttotrlem whereas
' the parts achj.eve

four g B st p o TRy ENORAFES LR SaPEE B Misheer i fogipment to

form Hitelc8dd1a8 HRAGEE, RMhRH A8 beAppORImAta me@@d}e ¢k {rVsize, compared to
coupling and chentcally coupling, via heating of a

the toobl@evhiclpmey &s approkonaiely 10Gageare fest sy i€ cquippestyive ferming two

picccf BEHRAL 1A E 2Purbsh e AL UG bl Bvaf alrip o scrm
gases%h@ﬂrddﬁﬂmﬁﬁpr@ﬂﬂ{at&% 62@5@151{ gdaBesafeld (i@, futdtet ) ahd a&neases the
is inproved. It has been shown that cycle tinme can

amoumé@lm@cttnwtmeégb teppraximately GDKAY Ao the tacd 18)8pd @mrﬁ&t@t@y 15
KwW %Bﬁ %1 2 iﬂgsfe rgéuc?gng rregul %oal de%gea%%dsltétglggfﬁ&[,lrelﬁ ? ?c))&t.

ace processes W ur es.
Furt her nor e, the use of the tool 10 reduces the nunber

[0028)f oOPk¢ AhmoSede@bsH@e Yar be ftUeast patipll p aesisutédrl the ﬁar(’cethat when
needed for the tool 10, whereas four may be use

usingrafmace therfiee)t fakea aych éortgﬁewsfatfélrtée et aagiereﬂe\é_fdeapqratures for
solde{ﬁﬁn S P IER tlfeocof)p% 0N1hdGe B ?gﬁhegtﬁ if ﬁiﬁx}‘ 9&%@ 'a fifHach can

ppr oxI mat e square teet in size, npared to
approxheattlyd0 Iﬂtﬁ],utamq) odachrﬂ}p bova ppne xiten thed peak@ﬁnp@:utanreﬂs about 330

degreghCatopOR PO SRR AL PO B0 SO Aag nda the clamp

press&t@@? bﬂﬁ{a?él}\l%%)gu%’.:"' gases conpared with
appr nate y" 620 SCFH gases used with a furnace); and

decreases the anmount of electricity needed
[0029] ap pInth fieregdipg SpFifioatipwthe ineentiosl hay (beqnd{escribed with reference to
xi.matel y. 15 KWfor_a furn These red Lons
specifERGITRNE. Hidirakt on® Rl Sk mEat brrStke) hiiarous
modifiéARioRY 86 Enaakes danR AR Withoat dépRasis Péh théddope of the resent
attributed to the fact that when using a furnace t

inventipmras set ferdkimsheroleims blger The meﬁt;@ranﬂwep@réw dsmusspéf;arob@ used
to forﬁtba%etﬁg%ﬁ epe%%r rgglﬁgaerrrtﬁ)lf:q % an a%ﬁérﬁ%é hl? be used to form an
air cavity package where the die is attached to a heat smk and then a high temperature braze
is performed to attach the ceramic ring and leads to the heat sink. Accordingly, the
specification and figures are to be regarded in an illustrative rather than a restrictive sense,
and all such modifications are intended to be included within the scope of the present
invention. It may be desirable to configure the tool 10 so that the tool 10 can run

automatically, elimination the material handling.
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15

20

approximately 30 mnutes to reach the refl ow zone,
when the peak tenperature is about 330 degrees
w@eiosiouseo t he refl ow tenperature i s approxi mat BCTUIR05/018863
degrees Cel sius, and the clanp pressure is
ppr I u > 0029}, A or. ”»
10033 ° RIREREL e B e O heb™y LB R SR Sapnepmd e
like in eeadestripgionQnd e dicf dlains nip aniy rnentsed fd?bdwmeptwecmﬁp@fas and not

ordinary skill in the art, reC|a at various
necessily A drePEHEE aﬁam@ﬁ%wség opitis #1RggH that the terms so
B e
invensipp desttibsd Herstuss, efdr eamiie capabde obofevatipnan ptliey peenthtions than
r exanpl e met hod and apparatus can be
thosed@‘é%ra?% W&ﬁ?ﬁr‘ﬂﬁegﬁ?‘m@ﬁé B?r)‘?mpackage where the die is
attached to a heat sink and then a high tenperature

[omqr aZBeﬁé‘mp At eR aOBhtddRs %h@@i&nbﬂﬁm&%ﬁ@ing hb{deeAdscribed above
'eads to the heat sink. Accordingly, the specification

with vegardftp gpecific embodiments. Hexyevele thei henefitsi advasnagm pelations to

rat her. tha rictive sens such
problf 0 b Bmnl(FEh ik 8® B oo PPl anpiqnyg ocouror
becorfi€ fidge Plonbiiel ARSI to bOY@RtrueDas d &ritlaY, r&%l i@ sbi dreial Rature or
configure the tool 10 so that the tool 1 can run
elem%mpf)m}t Olrez:) ﬂh? clagns. i\p asaddieraimeherierap | ‘gemprises,” “comprising,” or any
OtherQ%]g% i ereo 58 erl'%{endécp%e q%f;éﬁ%or{-%&mw{(e 1n9ﬁ§1,(l6ﬁ ' subRRhat 2 process,

meth6te aﬁ[dldobr @ppaaditds that EdiBpridedh I8t ofi lendenys d(ﬁs QIOUBleﬂJdE @fly those
descrlpt|ve pur poses and not necessari
elemepésutingAyripclyde AlReelemeRs apt GPrgselilisicdis 1nhetrent§0 such process,
meth(l)J(p gﬁ{c% 3P g%(;al?ﬁh t"ﬁ?e {efih{B, SR “Hﬁ’e% ﬁ%e% e ff,rzgg 8@@%@5 ®ne or
e Cl rcunst ances 'suc t he
more el[dmﬂierrﬁhb $erm‘ “plinelityliysnisedherdins tsrdefiaed brewej or moe, thdmtwo. The

exanpl e, capable of operation in other orientations .,
torm oAy e NPTPIE (S8R B SLFREH 05980 BLEFT. DI (RER oFaypled’, as

used ﬁ&&gllllg r(risgﬁ g{/ éest ng&%g g?g?&%%gh@ggc?gsﬁﬂfﬁﬁr eg,ér tcgtngcessanly

nxmh&maﬂhflc enbodi nents. However, the benefits,
advant ages, solutions to problens, and any el enent(s)
that may cause any benefit, advantage, or solution to
occur or becone nore pronounced are not to be
construed as a critical, required, or essentia
feature or elenment of any or all the clains. As used
herein, the terns "conprises,"” "conprising," or any
ot her variation thereof, are intended to cover a
non- excl usi ve inclusion, such that a process, nethod,
article, or apparatus that conprises a list of
el ements does not include only those el enents but may
i nclude other elenments not expressly listed or
i nherent to such process, nethod, article, or
apparatus. The terns "a" or "an", as used herein, are
defined as one or

-9



nore than one. The term"plurality", as used herein,
is defined as two or nore than two. The term anot her,
wa@gooasedeherein, is defined as at | east a secopdI/082005/018863
nore. The term "coupl ed", as used herein, is defined
as connected, although not necessarily directly, and
not necessarily nechanically. CLAIMS What is cl ai ned
is: 1. A nethod of assenbling a sem conduct or
conponent, the nethod conprising: providing a
pedestal ; placing a first igggon the pedestal
wherein the first piece conprises a sem conductor die;
“§ﬁ§0|ng a second piece over the first piece; providing
t wotemedis: bet ween the first piece and the second
1. pA ﬁféﬁmd‘%{? Bgs%fnﬂg § L g&ﬁlgglﬁiu\%{)‘i‘ Q(t)rﬁpédeﬁts hieene%ngd & mﬁrﬂ?
irst piece an econd pirece to snap the tirs ple
MAqhomﬂmgaqemﬂddpiece and applying heat mﬁth a second
He to eflom1th eS|v heat is
D16 TS RGHY SiGs dE4 S By TG e SUBBREs 2.
The methadopfuctdraign 1, further conprising: aligning
the first piece to the second piece with alignnent
f etlaningsa sogpiest piege queﬂ@lfn@tmmm features are part of

th ?Pﬁg‘” % a,n %dl’lle&\/ﬁ bn%egﬁ ghef%frﬁt SRIQCS ag% gh SSC({I‘@ é)lesc&: ond

p| epplynig ﬂ?eﬁhﬂegﬁlfﬁ%mflrsf plateltd €, firvd18¢EcRiand bévend plegd tvdap the

features are t of the first piece. 4. The nethod of

cl ai m HIstRisss @ﬁltﬁ B 569l Rigeeadfbdest al  conpri ses

pr Od}f)b@iﬂéghe@t \Qit'ﬁ ¥ @&oﬁ@ fRe t@lreﬂo%&f thy&ﬁhéﬁﬁleh@ﬁe@i‘n pb BB Hbat is

wherein providing a curved pedestal conprises:

provi dipergoraneflisimgitltapequzlydvigieapdyiag prepluasi ng a first

pi ece on the curved pedestal, wherein the first piece

conprises a first seniconductor di e; placing a second
2.pTRCRehye bf élhien {,ifaskerRb/@Asing:

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 comprising:
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;
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provi ding an adhesi ve between the first piece and the
second pi ece; applying pressure with a first plate to

W0 b@eisst pi ece and second piece to snap the PCT/EBE2005/018863
piece with the second piece; and applying heat with a
second plate to reflow the adhesive and forma test
sem conduct or conponent, wherein applying heat is
per f or med sinultaneously wi th appl yi ng pressure

msﬁ%% 11:i]§pxteps%ret \91%3 g fl?st? R}/a,t Otfo 61}1)%ﬁrs%§ géeo%n%%]ﬁcco%?g) qce 90 snap the

sem corfifsiqtie vﬁmrth@mnhdpﬁcaam edet er mi ned topography;

and c oos n a secon urved est wherei n the
secth® 1% Wltbé& P fﬁ%go 15l E‘V%mdgﬁﬁwecmd\fa% A&St han

the firsghiconines ceﬁge%nalwhe?aﬁ aﬂﬂﬁﬁb dEnGs pd¥regond

curved pedestal . The met hod cfaim5, wherein
pl aci an'QUIfﬂﬂlﬁgtslypN@a:@Ilenzp@S%lm ved pedestal further

I he f
o b5 e Fikaafy bL & hesP R EondtBE Rilbndfi o con

pi ewenpavias tHehSp(fgra’[ﬁy optheaest kethichRtucwo ophpsRat Plaagedigertined
second &Oece r’grel n the second piece conprises an
i nsul at! gﬂﬁ@%ﬁ1 i ng an adhesive further conprises

Pr atbodiifga %oﬁ@&f‘r%d’ﬁedemeﬁvﬁé&lﬂm@s&gﬂ@éir\l@d hedetiiBlas a
conprises a sol der perform 7. The method of claim 1,

wher ei @lf@rmlcn@a@r%@@@ﬂ@ fpstef@e/ed\pedestalheanﬁu rst piece
ur.t her.. 58 Ci second pi ece, wherein the
S

f
S ri'ses leads. 8. The nethod of
claiml1, mhereln applying pressure with a first plate

furthe onpr.i ses appl ying pressure fromthe top of
fﬁ@1§§g%ﬁﬁf RiBce Whalsi appl yi ng heat with a second

pl EHISCH]‘I%JZE flﬁ?ﬁle&‘é)&ﬁhb %@ﬁ/e@géﬁdﬂapﬁmh%on{p‘i@&‘ ﬂlﬁ@?%ﬁ’ﬂs@ P]ece

the Tirst piece. met hod of claim’l
corrpr i s«vhqgflrpthaélrsi@w&e furthedcwmefaﬁes ollenge; he fi r st p| ece
erei.n he t o rise eads. 10.
of W51 oy el Lt R B PRl S 5l +S0na pice
conpr i Syhegkin e estodd ﬁ@c@c&ﬁ@ﬁse@ h@irSuldioi;h a cavity;
providing an adhesive further comprises providing an adhesive, wherein the

adhesive further comprises a solder perform.

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

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

8. The method of claim 1, wherein
applying pressure 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 placing a third piece over the first piece,

wherein the third piece comprises leads.
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pl acing a curved pedestal in the cavity; placing a
flange conprising a sem conductor die on the curved
w@ewest|b) placi ng sol der on the flange; pl aci PQI/aES2005/018863
wi ndow frame over the sol der; noving an alignnent
header down and in contact wth the w ndow franme and
the flange, wherein the alignnment header conprises
al i gnnent features that secure alignnent of the flange
to the wi ndow frane; applying pressure with the
al i gnment header to the first wi ndow frame and the
10.| Aangehod @p flritinpon fe@dtondubtbr ddigpdnemt the hadtied @nipefsingw
the sol der to couple the flange, solder and w ndow
Poyighing 2 hept plpisavithed 6Y¥Yof cl ai m 10, wherein pl acing t he

W ndaw, 5&51%(9%&%&@%1:&0&9&&; conprises placing the

w ndow Trane, erein the window frame conprises
| e qdacingl 2flanPeeomptibiog asémichadustor die anbe eimedpgrleyiahg

pressure rther conprises applying pressure fromthe
toﬁ)ﬁ%qn'%%?iéj%oﬂg}gvﬁaﬂg me; and appl yi ng heat further

C OMMidises waiptai@: bveathefsoeas;t he bottom of the flange.
13. The method of claim 10, wherein providing a curved

pedBVYiBg 2 gigmrmenblasader dapnAnd dn gontaqt gtithdhg oy dammag ad the

pl acin [ : O . j -
P2 P WSk Py 15y AL B, LU
pl aci nglignmsent ohihe flapgeetodheewindhe ffammest pi ece; provi di ng

an adhesive between the first pie nd t second

o GBS FR A P N e el Brock Bife BREPAETEERR g e
first plagge and second piece to snap the first piece
with the second piece; andapplying heat with a second

pl afRPlYiBe heat Pl theacahplatedp vedloxhie felden tg cowrle the flange, solder
sem copgygtRowaRpponent, wherein applying heat is
perforned sinultaneously with applying pressure,;

nmeasuri ng the topography of the test sem conductor

If O%an&%d 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 claim 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 piece to snap the

first piece with the second piece; and
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conparing the topography of the test sem conductor
conponent to a predeterm ned topography; and choosing
wa2@eoun6 cur ved pedestal, wherein the second PUF/USI05/018863
pedestal has a different curvature than the first
curved pedestal; and providing the second curved
pedestal. 14. An apparatus for assenbling a
sem conduct or conponent, the apparatus conprising: a
heat i edes t he atin
o aReS g TER0Pin B oSO Rl o TR B el BT P i ans
for vesdrhieanduytorBympehent) &hpleat @plymgn@lt % ﬂeﬂ@nﬁéﬁ/l ng
neans i s coupled to the plate; and a neans for

measur FRYLERYSY EIRBIREPTES e novi ng means. 15.
Then ARSI g%é%g%%r ?l'x)%ﬂhéf&st WBEERIR b @ntPRNERY Means

conpri ses an dtus selected fromthe group

c orsinptiimgythe topmgmpby afthe testseniiemdnctanchbrepomentdp a pt@letermined
The apgaratUﬁ%of claim 14, wherein the heating neans
conpri plate and a heater. 17. The apparatus

of cEb@Hinp dconharn-idpetibgalWRdISInftRy seoB A ValheRERE TS €
conprises an apparatus _sel ected fromthe_ group

conS|s@%ﬁﬁﬂpﬁmamaﬁabm1ﬁ@ﬁ%%FB?@Qﬁﬁkﬂﬂbéﬁ%uter 18. The
ap@%@aggt&f egdrﬁlcm\%épe%%{el n the pedestal conprises

urved~ pedest al e apparatus of claim 14,
wherein the plate conprises alignment neans.

14. An apparatus for assembling a semiconductor component, the apparatus comprising:
a heating means;
a pedestal coupled to the heating means;
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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