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SUBSTRATES AT DI E ATTACH FI ELD OF THE | NVENTI ON *144144*Q]y§-[?rﬁﬁ$m
invention relates to an apparatus for cl anping substrat es duri

sem conductor 5 die attach process. The present invention has particul ar
appl i cabM? P61 di e bondi ng seni conductor devices to thpeTisImheas ed
substrates. BACKGROUND ART Cert ai n conventional fine pitched ball grid

array (FBGA) packaging sc f sem conduct or devices enploy a
substantially flat, rigid, AMEER HORSEATRR t rat e conpri'sing 10
gol d tracers enmbedded in an ﬁT@mﬂaﬁx% bi smal eani de ”Wﬂwﬂ

("BT resin"). Bare sem conductor deV| ces, known as "dies" mﬁ“‘ﬂ “
the substrate with epoxy, such as in a stacked die conflgur

process mrb Wres are attached between the drés<*and
the substrate’in a%mdl ng operation, and the dies are then

encapsul at ed, Theprdsynt investiongelateSR) AQppdiths &dx@ [

bondi yle d??ﬂtsa }?n t he Jg dersi de of thie) subsftgrr at lﬁang&ﬁegﬁﬁri@ g@%&qu%m

devi ces ar Sragh procass, Lhe Presest inyention bawpaicalar gplicabiity hredldbendhxgrsdnmgzductor

oper at i aleyices tolitén lasiinaied k@hratgs, typi cal |y by an automatic pick-and- place
di e bondi ng head, and placed in a precise |location on the substrate using a
relatively small amount of pressure (e.g., about 150-200 grans). The die

bondi ng BASKGROUNDrARIDIi res the substrate to be heated to about 100-175

degrees Centiqgr.ade. Heatl gJs typically perforned via a heater block in
20 the bed of&f’tﬂlg rﬁé‘ eipfeled  balh grid ;- acrayn GFRIGA) n@cmgmgbmhdmugfor

However semhm@ubsddvﬁzbeemﬁlyjah catstatifIQ e ‘i'xgﬁsmﬁuslﬁe)r g @nﬁx? ﬁMe\% nsm

aboyp 1% nmlpn%ébeg%gn‘ds to warp at the el evat 5 'I ng tﬁ §tur

pr event ng preci 10 43}, PregRip fresity ssugh as blﬁnﬂmd%mmcﬂﬁT 18" er eci se

di e posisemivordocor dsvides, Skuion! RVWiesY, 128 stfacRAdo HACHBAREL WAL UUS 128 £95%S-
stacked die configuration, in a process known as "die bonding". Wires are attached between the dies
and the substrate in a wire bonding operation, and the dies are then encapsulated, as by molding.
Solder balls are thereafter attached to bonding pads on the underside of the substrate, and the

15  packaged devices are singulated, tested and marked. '

During the die bonding operation, a die is picked up, typically by an automatic pick-and-
place die bonding head, and placed in a precise location on the substrate using a relatively small
amount of pressure (e.g., about 150-200 grams). The die bonding operation requires the substrate to
be heated to about 100-175 degrees Centigrade. Heating is typically performed via a heater block jn-

20  the bed of the die bonding machine before and during die bonding.

However, the substrate, typically formed as a strip about Smm wide and about 190 mm long,
tends to warp at the elevated die bonding temperature, preventing precise positioning of the die on
the substrate. This imprecise die positioning results in lower yields and increased production costs.
Conveational die bonders use vacuum to hold the substrate down against the bed and the heater

25  block, but the substrate typically detaches from the vacuum holes in the bed when it warps. Thus,
the use of vacuum to hold down the substrate is not effective to reliably prevent substrate warpage.

There exists a need for a die bonding apparatus for assembling thin substrate packages

without substrate warpage, thereby reducing manufacturing costs and increasing production
throughput.

30  DISCLOSURE OF THE INVENTION

An advantage of the present invention is a die bonding apparatus that prevents warpage of
substrates before and during the die bonding procedure.
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Conventional die bonders use vacuumto hold the substrate down agai nst the

bed and the heater 25 block, but the substrate typically det acpﬁﬁ 6%@%&]&"3
vacuum holes in the bed when it warps. Thus, the use of vacuu QWi .
down the substrate is not effective to reliably prevent substrate warpage. -

Ther e exi ¥Q0¥o1ed for a die bondi ng apparatus for assenbi,éﬁgs(h%fbo
substrate packages w thout substrate warpage, thereby reducing
manuf acturing costs and increasing production throughput. 30 DI SCLOSURE OF

THE | N:/ENTI N Aﬂddit@dﬂaﬂvaggeaﬁndbﬂe? ﬁﬁtﬁﬁzﬁﬂ% thé ﬁﬂ%h?&ubﬁwﬁl dﬁ@ & AN tpﬁﬂuh
apparat u . . Wal e 0 upstrates erore an uring I e
bondi ng ;‘F%ﬁcheg%ilﬁ%g %5@)3’6‘8 E“a"%’i Pﬁéwlgmammpmmgmln@gumwﬂmm the
Addi t i onafirt lmgwmmagam afinkk faﬂdsmng bemhybeISarkdd fmﬁbeggé ftﬂa‘ﬁﬁ@ﬁtko%nmv% Il be

set forthsln &rotf v ge desc tlon whi ch f I'n par becone
apparent to oseu}?d{’l “AY° adjo W@#@mmaﬂmpanteémmﬂmapmdeﬂf t he
f ol | ofi nglabms. may be | ear ned from the practice of the invention. The

advant ages of the.i nvent ion may be realized and obtained as particul arl y
poi nted out i A gm fﬂa f gEedent Biventign,the fmgc#ndagthboadvhxaagms esanliieved Ve

the foredgiardangned, g ady rEh art .

cl anpi ng _a subst ar t| al flgsft%gﬂ@zt’tléat sﬂ%tg t(gxg'g%oo? B?eﬁf%%é’é&%%w&%e

the cl am§*RGHEA Ycil Blypplisoefirollers mruomqtmya@ﬁxr oDbpposiag betér caREY 6FGkd NY @

pa| r of eppest Ml MW (RIS €. a t he substrate

ée al W Ion%naﬁr&gﬁoﬁf ﬂ%ﬁg% t\’/ﬁ‘l‘?ﬂ B%Q'm%g‘?\”‘éﬁ“éhﬁﬂ‘bf@

cI aEB d % e & qovlmahtm af yesitient Bagets| eaeh gty ,atﬁéliéb té tHeGimpbei Ng

at t achedbbdy nldeons o2 rolQSE ViR | e he rol’l er

agai nst the substrate o pr evglgt War p‘glﬁleggﬂfj{sgﬁg Egﬁrﬂéttf’apf ’ichﬂﬁélF’

advant agé‘ St he present invention will becorre readily apparent to those

skilled 1n tAdgiticgal J‘,g,,ggg&lgg ed de tion er onI y

t he pref er{hgd%tlg‘rbodl a;Lrent of tthgskéig oresent [ m r'%ﬁ*"(g @WBWV'QW?

descri betf fpHowigg dptpiladsdaseription Wlferetmwbebatpre&ded eﬁl?émﬂt%tﬂﬂ: for

carrys ngpestht titventin€ € 5Hown NYRN be re zed r ent

invention is .cap t[)lle of ot%d(grPl g 3A§1 ?!gqr]eny P8 4"@%‘?@ ﬁéﬁ’l t aoder al

detai | s SPoEFP: ewtﬁmﬁemvanmn.vm mdm:eomwmerlﬁeqaacmenua{ Is

Wi t hout  cupplslé bf Gtbier an® Wiffebht bANGIThAA and it S Srre a}ethapa 18 0F madificat tmns in
vanov:ls 'obvious respects, all without departing from the invention. Accordingly, the drawings and
description are to be regarded as illustrative in nature, and not as restrictive.

. 20  BRIEF DESCRIPTION OF THE DRAWINGS
Reference is made to the attached drawings, wherein elements having the same tcfer.cnce
numeral dcsignatiqns represent like elements throughout, and wherein:
Figure 1A is a top view of an apparatus according to an embodiment-of the present
invention.

25 Figure 1B is a side view of an apparatus according to an embodiment of the present
invention.

MODES FOR CARRYING OUT THE INVENTION

Conventional methodologies for die bonding to relatively thin laminated substrates, such as
organic FBGA substrates, result in warping of the substrate when the substrate is heated prior to and

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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description are to be regarded as illustrative in nature, and not as
restri.ctive. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS Reference is rgapeall:_tgozﬁdqe
attached draw ngs, wherein elenents having the sane reference nunerdl
designations represent |ike elements throughout, and wherein: Figure 1A is
a top vi ¥OIVOBA2 appar at us according to an enbodi ment - of POEASHENL

i nvention. 25 Figure 1B is a side view of an apparatus according to an
enbodi ment flhél}he resent invention. MODES FOR CARRYI NG QUT THE | NVENTI ON
Convent i %’ﬁ%?f% #F&E Breygog “empeyeidhs,wbeiratey In encrembadimpent of tha-presentinventione d
subst r atedampisplovted céthgRfizq phBsify SHEHs: ith| .

substrat \/\/nIS @t h@ subsltgir%atge IJifs ﬁﬁéat %gﬁéﬁag%? %&iﬁg&h g‘%h%?’?hg&fﬁé o%t?rg
bondi ng %ﬂﬁfc‘ggﬁm Fasioplg thehrater blagkewkiledhpsubsseateinbeingleate anddie basled Thee cost
of the fdlahshrRinidQwu y | ield. .. The sent

I nvent i onﬂg%dr esse‘?ﬁ%&@?ﬂﬁh&%@é@%@g@ﬁ gfr“gg*%?rﬁsﬁ%? éﬁ%’nnogth r%aﬁ'ﬁg%goﬁgé’ﬂ‘?i onal
package Bo¥s Hissybsisate tobeguayed ite anddiway fiom théwdie badingdedaogy of the present

i nvention, a ' - cal | e 0. a heater bl ock_.of a die
bonder 1o S&')%n “ﬁﬁ%‘i@%@@?é @0’%&5@% ﬁéﬁiﬂ%&‘g PR Ry BB Bonai ng
201 = D& BPRIGTI00S0hpRBE 6 fartsi inghesnbditeld, eachas 4 n

war page 19hinhdfs W%ﬁsm‘k& e &H:tt?di n(?.%f %%mﬁdeg en_tsdm'ye\%nt'ona, ga
clanp is prowd% conprisi gga pfura 'igt’g%&?smg&’i S}Aﬂﬁ"ﬁ Sr rﬂ’F(’éa}t"'s whi ch
push dovircledspamacray ofsitce wheredipe sreaé b imcladpwhitlpgies a8imlidaked iNFia! BA bplrogk

ver pge BB oot BRI e S IP R s el a5 PRt o

bl ock, datropdugtivaiykeatingsubstizet $ mtaali¢ bondingnampechtiré)ifer exdple)dtyutl 100 @egrie di e
bondi n | ' ar at ccordin an epbodi pent .of  the
Pivent gf@;ﬁﬁ@ 9‘;;2‘: i?’h%%‘l‘f GRRBREL S 3 roied dotzinr el st oo
conpri séd éfarrow Wpsing indegring clanips 1 §5dfa cOnveaticial @d iédlihiish ed
suggtrat(gotgmiﬁsdnpgb&r- '%&‘fﬂ‘é%ﬂm Bl .t stivn)d.for FeBﬁGI:Ag ackages.
SUbilfér at ebés i_n'cilldt:lgies ar a(k’?rgg/hoo(?) STl \/\B@P?‘“%T a& éﬁ@nﬁﬂgg’gﬁ%{lﬁ ed,

whi cR siWheEs samigol o deviods (mat ¢h dré\dio pomled by a did bbading haad 150 eslanl Giftp

colrrpri sé,gﬂﬁnqmv&gltitg ?pﬁgg?e{cﬁéogg%t@gvc&ﬁ?:h as an el gctri c resiu;tance

heater, =~ for conductive ng subs €S to a die bonding tenperature;
- for exanpl e, Ripbender1 190 alse geraprises Oelmmp y1ofdeclampingaubitrate’S taliegr108 so fevens gr ade.

Subst r alsfbsiate § oM FapRE Vign ﬁ&%d%? B R0, %Lgp Pis go%jprises a clamp body,

shown in Figs. 1A and 1B as a pair of branches 120, 125 extending across the width of substrate S

20  above substrate S, and typically comprising metal such as steel. Branches 120, 125 are fixedly
attached to bed 105, as by bolts B1. Resilient fingers 130, 135, such as strips of spring steel, are
attached to branches 120, 125 by bolts B2. Rollers 140, such as ball bearing rollers, are attached to
ends of fingers 130, 135 via blocks 145 and bolts B3. Rollers 140 contact the edges of substrate S
and allow substrate S to be moved along the longitudinal axis of bed 105 by indexing clamps 150,

25  while fingers 130, 135 urge rollers 140 against substrate S to prevent warpage of substrate S. Two
rollers 140 are carried by branch 120 proximal to input portion 1052 of bed 105. Four rollers 140 aze
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 vacuun
passages 160 in bed 105, and vacuum pump 165. Clamp 115 allows substrate S to remain flat on
heater 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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105 in the direction of arrow A using indexing clanps 155 of a conventi onal
I ndexi ng nmechani sm (not shown), froma bed i nput portion 105a ﬂ/\lﬁml b S
preheated, to a die bonding portion 105b 15 where seni conduct or 1 6,2 0%
(not shown) are die bonded by a die bonding head 150, to an output portion
105c af té@ 0zfer6azhnent of the sem conductor devices. Die hepARo13H8s al so
conprises a clanp 115 for clanping substrate S to bed 105 to prevent
substrate S from warpi ng when heated by heater block 110. Canp 115

conpr i sSEctyres,| hers Hlowyr die sﬂnomdedltcm stfasg&te S dd &np pérBh@iS béndedic thdowlf @igches

120, 1Z7Ref¥istl of subs rate S 20 above substrate S,
and typi cﬂeﬁl y clggrr%re?gr ng rré][ Rh P‘E?”éﬁ(ﬂ?g@ qlogy, ‘!FZB are fixedly

at t achdmpregispdig plaosmend selaive mm SuHBtréte, tﬁﬁﬁiéfﬂ £ lovick BBE which38ve WikDho %h as

t tt dt hes 120, 125 b b A
Rol 1 b o0 Fle e gses i T §5436e e b Srckode spett, Ton
130 5135vine bontis mus be adishaitd fiue kidSs &ihe Bokhéar ThbéReaRSk &%&&{‘Wﬁf‘&?

ongl tug?'nal axis ’

substr a.nd oW subst S to be. noved
of bedaokg‘%% d’g %"?‘Fﬁ Wtawedmwov%@éh@ 30t conlst eaclyetherol | er s

stacked priented 9Q degsees apart Th0s.f | ngers

*

140 agén‘ua;»tecisubmplaaexﬁen‘somepfe@eﬁeﬂiveﬂmreaﬂﬁes%e (RURRE IHeStacked BA%op deudn®r S 140

are carried.b nch 120 proximal to input portion 1 Four

rol | er SR EH i Sp1f diggction, therafers requiring avitetbondso e attachedito ordy bud gides
port | Orof fH9ge stdck, M8 HAbEin h,at,,sééfq Kg&gﬁ, a nt act. branch
3Pafter thes sem conduc%or devi ceslé[tair%séb n ea%ﬁ?t%%h‘ “@?W@fi‘ Es t he

S'F® s 140 of branch 125 maintain a clearance bet ween t he bonded

Sem conduct %e@ﬁdéxﬁﬁ&eﬁi&mfp@h@'b%%uﬁ g@{p@s&)éemxco ubonder 100
|

ct
can al so,i ncl onventional vacuum system corrpr ng vac qom Bﬁssages

160 i nPRRES °‘°a’ﬁ’d teTpisRbA heated substipts fibabwarbibpws substrate S to remain
flat on hegheprddnd tlvedtion IR cuum
P piteh o S e c&%l n posé]‘l'eoti)1 Q%io Rated: e“%o%ﬁ%

systemto secure strate uri ng 6y 35 The
pr esenf®? FFRTRH rfxfﬂm% h@#temls)sqmmmmmhgblogyptmem on

sutist r fdrth Hordinin detadln @i (g re%e&aé&l ofis, %&8&2@%@1 ntageous
in the as%nbl f stacke die packagen %6@3%&3%f%?
PCT/ USBIFF f&i’éé immekepracqsmﬁc dllethlSmbm’vdedthoooughbstrate S and
an uppandeﬁhtzmdhgobﬂi& ett tavehtfon! PVevd :ﬁ@{gﬂ;&d tormed from
t he d| es to t he Sﬁjate I nn'prl orevari?Shr?e ol Bgy, te%u ntﬁ%’?'é%of‘se die
pl acensht M Keppting tp sherdetails chbpetfoahdlnlocmemstdnm wellikingm have

Wi e bpndéssge smﬂ&esmémm&dwdﬁﬂ%siﬁ ordePfidt'to bRl At e B¥ST P

st%kegmgernltlen%neu%n% degrees apart

Only the prefetred 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.
25



5 wre bonds nust be attached to four sides of the die stack Thus requires
a substrate with four layers of wring, since the tracers insi€$

substrate need to be routed so they do not contact each other. H&ﬁgﬁﬁﬂkse
di e placenment of the present invention enables the two dies to be stacked
on top of each other oriented in the sane direction, therefore requiring
wire bonds to be attached to only two sides of the die stack, and enabling
the use of sinpler, |ess expensive substrates with only two |ayers of 10
wiring. The [KIeABMIS:i nvention is applicable to the manufacture of various
types of sem conductor packages where it is desired to prevent a heated
substrate from warpi ng. The present invention can be practiced by enploying -

i I ' ' , di ngl h
Gorails of sutn magemarl® (0PI oA Fd RRB N sioreicar dsltstniBly o, ¢,

herei n in detflat subistratel(8), thiceappardfisdemprisiali ons, numerous specific details
are set fgrt h, such as__specific materials, structures, chem cals,
processes? etc., iarbe8(HEY fersuppertingthesubstoato(®)h under st andi ng of t he

t i ti i d i t Tt t
P verti on " ean boaHeREEHERL (i1by Y b 0] Rk BoRlivkriRe Subatatt (9: BES T car 1y
set forth. In ot harclins fart@spinyvele sulSétPM@(S)RBQH@&?{i-(TriG?)S\EﬁjEEC&IHrs@ﬁsuﬁt%\(gbno'f
i1’y obs e

been described in detail, in order not to unnecessa cure t

present i nveMavehaloag pjongifadipalais ofdhe bebd@5)yent of the present invention
and but a few exa ' .versatility are shown and described in the
present discl Osurg@cﬁ%nﬁgnc%%dﬁ% understood that the present invention is

capabl e 80 use in vari awlamp bedy havihj Aaplufility 81 BraBBids QDOEIYSY ea6iblafich
capabl e of changg@omdl fications withinthe scope of the'inventive
concept as expresSed» ietending jaqgessprd abeve ciwAdiSef the substipisatStinsa ( 100)

for die bondi ng adp&sondimat R | & . t ant J 'b({ at. substrate
(S), the apparatus conprisi ngf:25 tggg&t%g%d?%b%&%gﬁwgﬂiﬁfp@bh% {l%véngsﬁfbgq ate
(S); a heater bl ofikedly atachedta dveerided thelbia)(108) heat i ng the substrate (S); .
and a clanmp for clanpi t substira to the bed (105) while the
substrate (S) noves agﬁhﬁgg" Pgﬁ@f%{}%ﬂgf‘ ¥eithe 8?1’*#6( I CORf3Gting AIL | anp
i ncl udi nds of opposing outer edges of the substrate (S), and
a plurality of resilient fingers (130, 135), each finger being attached to

the clamp body 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 (105), preventing the substrate (S) from warping when the substrate (S)

20. - isheated by the heater block (110).
\

' | 2, An apparatus as claimed in claim 1, wherein the substrate (S) comprises an
organic material, and the heater block (1 10) is for heating the substrate (S) to between
about 100°C to about 175°C.

25 |
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.



10 a clanmp body having a plurality of branches (120, 125) each branch
((120,- 125) extending across and above a width of the substrate hS& ' 2
direction normal to the longitudinal axis of the bed (105) and Ra ﬁE@ il
end fixedly attached to an end of the bed (105); a plurality of rollers
(140) above the substrate (S) for contacting a pair 15 of opposing outer
edges of the substrate (S), and a plurality of resilient fingers (130,
135), each finger being attached to the clanp body and one of the rollers

(140) for urding tAmeappatdtes as(claifled dgany ke of ¢1SinEUbGY, %@reﬁﬁ}xemgéx@(ﬁb?
substrate (S) ves along the longitudinal axis of the bed (105),

. preventing tﬂéggmr}sglsggre@thlr om war pi ng when the substrate (S) 20. is
heated by the heater block (110). 2. An apparatus as clained in claiml,
wherein the substrate (S) conprises an organic nmaterial, and the heater

bl ock (110) s f oAnhaparatgs aﬁdaﬁn&aﬁinrﬂiyepxé@diﬂ%%lbﬁi,‘&ﬂ%in bRkt tHR06F thﬁer

about 175C. Za 3. QB apparatus, as claimed in claiml or claim2, furt
conprising alEL{I40) arpssasiatedi Wit paphrhganch(120j825) . at e (S) to the bed (105).
4. An apparatus as clainmed in claiml, 2 or 3, wherein the rollers (140)
conmprise 30 ball bearings. 5 0 1 DEC 2004 5. An apparatus as clained in

any one of clai msAn appatatusherdthimednm ﬁﬁf‘%%c%d@%?’&ai , ek rc%ﬁgrﬂcﬂeg%lg?i ng
steel . 6. Ansgrﬁgq?rat us as clained in any precedrng cl’aim wherein at feast

two of the 18 28 1ppud pyriiond 1888 o fligtbed ding iportiemd(i0 5h) and an et patdsy . 7.

An appar at Us¢gs ' ' r di ng claim wherein the bed (105)
conpri ses an(i ngﬁk@pﬁtqfag% “ ?5%3&%%5"18% bondi ng portion (I 05b) and an

output pd®tion  (adichondirgchadiocatidst twatef&hdﬁgrﬁ%ﬁi&ﬂ (105b)46r &thmghradi ng
head | ocat ed eat. t hcﬁl gll § bong!stgg pl%rgt i on (105b) Tor attachi'ng the
semi conduct of GEHTEY §Y¥ifie sybsrate (BB) ; wherein the substrate (S) is
moved from the i nRtiereRPile! sUBstkatO e isthovdderibifidhe 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 (105c¢) 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
| (105¢), 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:



(105) to the die bonding portion (105b) of the bed (105) for attachnent of
the .sem conductor device, and the substrate (S) is noved from hﬁ q@g
bondi ng portion 15 .(105b) to the output portion (105c) of the be QW‘
after the sem conductor device is attached to the substrate (S); wherein a
first branch (120) of the clanp body is proximal to the input portion
(105c), and a second branch (125) of the clanp body is proximal to the

out put portion (105c); and 20 wherein a portion of the plurality of
rollers (140) are atlapsiyt @2ph qp&m& 0 I dy
for maintaini a cl ggl?ancgtgepi/\/gze%) t he g%ﬁmﬁ% déjf(]:%ggrwhgéeqigz e;aﬁgrﬂfwgﬂcl anp
body. 8. An égg@r%%%a%&ﬁianédbbw awydthiof dedsubstratd ¢8)1h a\direstRinhothis to

plurality of ers. (14 0 j.ses,six rollers; and wherein two of
the rollers aQ‘%ﬁ’é’é&é‘i‘ugéltaé‘gs 9\{) %‘ﬁ?’ﬁgﬁﬁ and Raviag a8 ped Bl algashed oo end fd
four of the rthé b&¥@0s);e associated with a second one of the branches (125).
9. Aclamp for clarrplin;? a substantially flat substrate (S) .to a bed (105)

O o (30gP gocas, Aopluemilty o ollas (Heyrabovortae sobnalc ()M Bifaclii aif g

, havi ugal i s ,
extgndi ng acr%gé%s‘%%qufb?ﬂésaf&f’d?%“éfe(ﬁwémgubstrate (S) in a direction

|t the | i } I d 0 d havi d fixedl
At tached 10 an end o HMBE ey BlngkRT136, 149, Bacfibeer BB @Shelal hepove”
the subst r at €lapg) badyr(126,0t25) and gnaopthierroldérs (D{D) oi mgiu%tth@foueﬂgqe) Sdaiddpe
substrate (Slhe{t'x@gtﬁef Q#g‘rvghl wd%& resilient fingers (I. 30, 135), each
finger being atlached g e ﬂﬁat?)@;f“?!%mbmylw&mlﬁsomcbdlers
140) fordOur ¢l Bee | i . S i
Substrate (S) e 5"8’%@? phtficle (B fioht barsidlP w B B Bty W hesisd B
preventing t tEblogk €1X03) from war pi ng when the substrate (S) is heated
by the heater block (110). 7 _



