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applicability in die bonding sem conductor devices to thin |am nated
substrates. BACKGROUND ART Certain conventional fine-pitched ball grid
array (FBGA) packagi ng s MEGHANICALSCIAMPERIBOR BIEAT®N ces enpl oy a
substantially flat, rigid, nYUBSTRATES ATDIEAITACHUbStrate conprising 10
gol d tracers enbedded in an organic resin, such as bi smal eam de triazine
("BT resin"). Bare sem conductor devices, known as "dies", are attached to
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tested and &%dld"mr uﬁgués{%ﬁe{' e bonding operation, a die is picked up,
typi cal I y by an autonmati c pl €Kk andpi ace di e bondi ng head, and placed in a

preci se location on the substrate using a relatively small anount of
pressur g \@zEro 7150- 200 grans). The die bonding operation requires
the substrate to eated to about 100-175 degrees Centigrade. Heating is
typically peﬂedmnedonﬂpmcaalhé“mb@nclmﬂobﬂl |gmd26rrayhe(FBGA) opackimgmsehebnmdﬁong
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Reference is made to the attached drawi ngs, wherein el enents hav' th '
sane reference nuneral designations represent |ike elenents thro @%@ufﬁﬂ‘land
wherein: Figure |Ais a top view of an apparatus according to an enbodi nment
of the p isavention. 25 Figure 1B is a side view of S
accordi nﬁgﬂ&algu;nbodi ment of the present invention. N@Egeﬁg@ﬁwl NG OUT
THE | NVENTI ON Conventi onal nethodol ogies for die bonding to relatively thin
| am nat ed subgidifngad acd,ggg a5 j B\ : ' i ng of
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bonder to hold down the heated substrate before and during the die bonding
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i nput pomtitwroblidbaregverseall withaut fepahivg e the tventihine ARy, BRrdrivwigd A 15
wher e sem conduct or, devi %&S élnot .shown) are die bonded by a die bonding
head | 56 FBIA SR B5IcEaREH oF YHstpgiin Rptiie, andmoLbayfRBHetivS t he seni conduct or

.devices. Die bonder i00 also conprises a clanp 115 for clanping substrate S
to d m war pi ng when heated by heater bl ock
’110?2%0 %B%bmbgﬁwﬁm‘%%y shown in Figs. A and 1B.as a pair
of branches [Refsrenc? & made enithe apchal dssings) ehakid elenhits huvisg hakencTeRbenabove
substrat nd typicall risi tal such as steel. Branches 120,
125 are nﬁfngfgl ylgﬁ?t%/qgﬂ?gf?s%/néﬁ%er%%g?ﬂgg‘%ﬁ% ﬁ‘?ﬁf‘f’%’%nzl. Resilient fingers

130, 135, suclFiguse BA isiqisp eiewpud appaatue edcorditigto aib txabdiider: of (e prRedpes 120, 125

by bolts \%gﬁcnRol | ers 140, such as ball bearing rollers; are attached to
ends of T ngers 130, 135 via blocks 145 and bolts B3. Rollers 140 contact

t he 25dges of HgubstiBaisea Sdanibwabf anvapphedis adcordingt @ he enbydithert! sM@ie thieent

| ongi tudinal axis of bed 105 by indexing clanps |50, 25 while forgers 130,
135 urgénvreg Pers 140 agai nst substrate S to prevent warpage of substrate S.
. Two rollers 14U are carried by branch 120 proximal to input portion I05a of

bed 105. I e carried by branch 125 proximal to
out put %§?ﬁ%ﬁbgwgsurﬁmﬁbﬁrate S does not curl and contact
branch 125 afGoeventibml sethodanglesdbodic badingesretutioelp @it thihaed substlates,Gubleds

wor ds,

the f | 140 of br 125 mai nt ai | het th
ponden <ok MG R iR 8 a0 e SRR sl R e R e gy o

30  during the die bonding process, causing inaccurate die placement, which increases the cost of the

-
-

finished device and reduces manufacturing yield. The present invention addresses and solves these
problems stemming from conventional package assembly processes.

According to the methodology of the present invention, a substrate is mechanically clamped
to a heater block of a die bonder to hold down the heated substrate before and during the die bonding
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D e bonder 100 cau al so include a conventional vacuum system cog’qr .ﬂa};n?ﬂﬂ‘l
vacuum passages 160 in bed 105, and vacuum punp 165. O anp 115 all
substrate Sto remain flat on heater block 110 w t hout warpage, thereby
enabl i ngwige/meguum systemto securely hol d substrate S ipcposetzoes duri ng
di e bondi ng. 35 The present invention enabl es sem conductor dies to be
preci sely placed on substrate S for bonding. Precise die placenent is
especi alopsratzmiytherebygproventingwirhagead shersbbsyratef Insdne elobodinhient qf delpaggent invention;-~C
?~04 WD_02/01.612 . 20100 st ructures re.a.lower die is bonded to
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from warpi ng. . The prfsefpt i nvention can be_ practiced by_enpl gyi ng

‘convent iCGREFad7Ee ghopbl e degrges{mgeady SRttt praved alongthe laneiqyiupl agigief bady o | s

of such j0Rinahd diteStiorosfUtrBRR s 1HdRiz RREPE DS/ ofa cBnvetioeinddfing MEdnBnifigr €i n i n

detail. In the_previous descriptions, nunerous sgem fic detal]s are set

forth, &RAtphoy@).doma bed npptportipn {052 wheteitis prebeated o toadicbondimgportiodly ot .

i N gsderwheR spiidvidiCiorddvites @UEdhowhyiRE 8l Bbrlicd By 8 ticlbiRdiRg RRANSO,itd XEGdp@N.
However, it sﬁfl\ﬁ%ul d be recogfnl zed . that the present invention can be

pract i c @FURP s pfter aseehrpenhof the;sepiconguetoridpdcesneci fical |y set forth. In ot her

instances, Wl bdndeVID0RIsE CEESrisada Slhthp! @I%ﬁ@laﬁﬁﬁ%sﬂb@&atbsmel% kd p¢knt N
detail, in order not to unnecessarily obscure the 20 present .i nvention.

Only t h&ubsirale & froaywaRigs Fhmp hratedby hpaterioek d 9. FlawpA{s enmpgifes Helmpbedyy

exanpl eshén inlFzsVEA &l 18 dstaypaRof bafhes 1200 508 &adin D 8 odsthd WRIHUIRGRREte S
disclosure. It 1s to be understood that the present invention is_capable of

use n FEevesHstae Retnd tOneAlN somBRsinetpcial spch 45 sleete Branchasd 205126 aptiedly of
changes a@ichBP@ibkd ¢68, bOBYELOls B Redifit HRRRC130f 135N @ich &V&Eﬁsidf%%&ﬁ?heas
expressed herein. 25 4 0.1 ~~C 2004 eﬁ)l acenent page 3.0 2004 CLAI M.
1. An apiashed (gdranchesd0.13? by bisgitn dioligrs 44Q sprb@s Al baatpg rpdlgrscae plpched to
subst anteh@ df Yingdref 305 ¥i5Svid Boks (133 and Bofis BRPRERMr/BI0CRRRE R diges &F s@bsa@d S( | 05)
for supporting the substrate (S); a heater block (110) in the_bed (105) for
heat i ng 2Bhallawybstyate Btobgmovedglong the longitudinal @‘I%F,S’Pé}boi Yydndaxing:clamns 1%%

) to
‘the Jged v&hh@%hgaemhdo,emlshegé@h&s 180 £afnSDsubRARS 18 pRVEht IralRAPObE HBithe] s. a8 Of

~ the bed (105), the clanp including: . )
rollers 140 are carried by branch 120 proximal to input portion 1052 of bed 105. Four rollers 140 are

preferably carried by branch 125 proximal to output portion 105¢, to ensure that substrate S does not

curl and contact branch 125 after the semiconductor devices are bonded to it. In other words, the

four rollers 140 of branch 125 maintain a clearance between the bonded semiconductor devices and
30  branch 125 of the clamp body.

Die bonder 100 can also include a conventional vacuum system comprising vacuum
passages 160 in bed 105, and vacuum pump 165. Clamp 115 allows substrate S to remain flat on
beater block 110 without warpage, thereby enabling the vacuum system to securely hold substrate S
in position during die bonding.

35 The present invention enables semiconductor dies to be precisely placed on substrate S for

bonding. Precise die placement is especially advantageous in the assembly of stacked die package
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10 a clanmp body having a plurality of branches G120, |25) each b{imh 20,
| 25) extendi ng across and above a width of the substrate (S) I r &4l on
normal to the longitudinal axis of the bed (105) and having an end fixedly"

attach end of the bed (105); a plurality of roll above
AL B Eptubiil

t he substr S) for contacting a pair 15 of opposing o of the
substrate (S), and a plurality of resilient fingers (130, 135), each forger
bei Ny gidcAFBCHNd® a IdiFer AleAEBoddaedib A &rseagaf ufer Gfdlid Hhod@gielr 91 N9
the roller (140) agai rrlst th% substratae (S % é tﬁeﬁoglg%d'(stg'r at e %gfe’ noves

al ong 178 Wit hgrds e foamedfom thefdias e ths sebstrate.0B)priop as wethodalgyt dve ts ubst rat e (S)
from WarRbae dh@RcehdGt R1ARSE {o%%uﬁr@ate?@le #Pij.é aﬁ%ﬁ%xddl&y bl g%x%rbog%i%: k(
al : erein the su

110) 2. An apparatus as clainmed in cl strate
conpr i Bds cawoeRPeRing edges of their topsnrfaces snsiche: stackds] wickied 90 grdesarfadr Thesat i ng

t Nes S URSEbaIR o) bd DRk S il 480 mbUCerdcR MAMbaubbe sungnucvinl MuPRRAG! 3t US
as clained in claim1 or claim?2Z, further conprising a vacuum sys M f or
hol di ngf viiag.sinss thedragers Biside thetshbstiptedie¢d! 0By rovted sartheydp avtionisctaschadtizr.ned in

| ai ' Jer ' 0] | . beari.ngs. 5
01" T Qo fie e pIOGAG B Lol igBiod iRl B uSE10 bR ot om B 0 B
a?y f)nethglforit;madhsthé.smdix%ﬁ?m#eteﬁor@tequ&hggﬂeboﬁ@b%be?ﬁ&jed%h&ﬁi&fr: ng t
st eel . .as. ¢l ai n.any. preceding.cla erein eas
two. of i BB AR AEALIBRERE V2 FEfnldh BRERRRSSE MeAthc s oty P i emels) | o7
An l@ppwizigus as clainmed in any preceding claim wherein the bed (105)

- i i 5a) . a di di i 1Q5b), and
output " por t TP BRGORE dpbicblvo RebiaByee o okt o o erteoni@obondi ng
head | pwhkiges whereiittie debired toquelienin lpatet suintritd Gblm)wdrging.at t achi ng t he
' duct ' . th bst. S): .wh ' t trat S) i
moved 11 om ¢PePEiehE v oslioh S A by venbege! Pyt metisdpibak ng
por t i oand(ehBiphiento fAccheinghyl the H8Gils dfauctamiteddisyeqiipadnt hitemaBdtolog aieGlotdet devi ce,

th t r.at ' ved. f t he 'di e bond ti 5 (105b) t
s oo ford haRl RlaBiaf b R ek Bt RS pEktd oS st g Steba® vt oo

is specific materials, structures, chemicals, processes, efc., in order to provide a thorough

understanding of the present invention. However, it should be recognized that the present invention
can be practiced without resorting to the details specifically set forth. In other instances, well known
processing structures have not been described in detail, in order not to unnecessarily obscure the
20  present invention. . |
Only the preferred embodiment of the present invention and but a few examples of its
versatility are shown and described in the present disclosure. It is to be understood that the present
invention is capable of use in various other combinations and environments and is capable of

changes or modifications within the scope of the inventive concept as expressed herein.




attached to the substrate (S); wherein a first branch ( 120) oh tBe c@g‘p
body is proximal to the input portion (105c), and a second bra (:1h t:ﬂz of
the clanp body is proximal to the output portion (105c); and 20 wherein a
portion of the plurality of rollers ( 140) are at t acheriaceprartpageecond
branch (125) of the clanp body for maintaining a clear aﬁm\})%v\een t he
sem conduct or device and the clanp body. 8. An appar alaJ Bi ned in any
precedi ng cl@.AIM8herein the plurality of 25 rollers (140) conprises six
rollers; and wherein two of the rollers are associated with a first one of
t he branches (120), and four of the rollers are associated with a second

one of the branc ; for i and iy | at
substrate (S) toqﬁég‘ép(f} %5%8@)5@ (gl?%m %1rgges§é@r§gﬁﬁcggﬁ9§}g%st{0he C?tgﬁnt%allfy
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( 140) for urgingyd b g%&lg mé 140) agai nst the substrate (S) while the
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Er e;/ﬁnt LMgt t heblsubs_t E a:td;x@ﬁ%bddzdmvmngE A Amp'l&gaAl;iﬁynglfrhmhsmbh’lbOr, ziﬂé) ¢4sh brandheat ed

e heater Q . . CACAyL ACA T A& L AFr 9 . .
'é} UZD} xr mhe”Y] ca(%%] ﬁ%ﬁgc%?ﬁtm%éf@éf >é‘&]%”:h"(‘fﬁ]ac @E@gg@}’gﬁgﬂﬁm 4P41%8 ¢ a] ¢
a] ca] ca] ca] ca] calgRlGa AntAlSs M fAkRedhAadEs 6f the béd (105) and having an end
a"""$0$$$$8$({vql fal Vical ca]c aUc alc ‘
a] ca] ca] ca] ca] calfeaillydtiecheddp enjeudptthe bad (HIS%a] ca] ca] caU] calc aUlc a]c

D)) Fd f-d-n-v-y-L----- : .
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' azyout 100°C to about 175°C.
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3. An apparatus as claimed in claim 1 or claim 2, further comprising a vacuum

system for holding the substrate (S) to the bed (105).

4. An apparatus as claimed in claim 1, 2 or 3, wherein the rollers (140) comprise
30  ball bearings.
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7. An apparatus as claimed in any preceding claim, wherein the bed (105)
_comprises an input portion (105a), a die bonding portion (105b) and an output portion
(105¢), the apparatus further comprising:
10 a die bonding head located at the die bonding portion (105b) for attaching the
semiconductor device to the substrate (S);
wherein the substrate (S) is moved from the input portion (105a) of the bed
(105) to the die bonding portion (105b) of the bed (105) for attachment of the
semiconductor device, and the substrate (S) is moved from the die bonding portion
15 (105b) to the output portion (105¢) of the bed (105) after the semiconductor device is
attached to the substrate (S);
wherein a first branch (120) of the clamp body is proximal to the input portion
(105c¢), and a second branch (125) of the clamp body is proximal to the output portion
. (105¢); and |
20 wherein a portion of the plurality of rollers (140) are attached to the second
branch (125) of the clamp body for maintaining a clearance between the

semiconductor device and the clamp body.

8. An apparatus as claimed in any preceding claim, wherein the plurality of
25  rollers (140) comprises six rollers; and
wherein two of the rollers are associated with a first one of the branches (120),

and four of the rollers are associated with a second one of the branches (125).

9. A clamp for clamping a substahtially flat substrate (S) to a bed (105) of a

30 processing machine, the clamp comprising:
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a plurality of resilient fingers (130, 135), each finger being attached to the
clamp body (120, 125) and one of the rollers (140) for urging the roller (140) against
the substrate (S) while the substrate (S) moves along the longitudinal axis of the bed

% & ()-S

10  (105), preventing the substrate (S) from warping when the substrate (8) is heated by
the heater block (110).




