B3PS BWFRAGTS? B+ O§T8PE2002 15: 59 67503FYIERMM LEGAL 1 A Met hod ofPAGE 83721
- Detaching a- Filmof Material froma Substrate FIELD OF I NVENTION 5 The
invention relates to a nmethod of detaching a filmfroma substrate.
BACKGROUND OF | NVENTI ON Recently, sem conductor devi ce packagi ng techni ques
have been devel oped in which a sem conductor chip is nounted on a substrate
and an epoxy resin 10 material is nolded around the sem conductor chip in
only one side of the substrate. Hence, the underside of the substrate is

| eft substantially free of the epoxy resin material. One particular type of
packaged devi ceA\Bxﬁ!hedtdii%tadﬂngiacﬁlknmMﬂedalifsommsmmyatbnom as a quad,
flat no | ead (QFN) package where the substrate is a netal lead franme. In’
order to prevent epoxy resin 15 material seeping onto the underside of the
| ead frame and causing flashing, it is conventional practice to attach an
adhesi ve FHELID OF INVENTIONt he underside of the lead frane. The | ead frane

wi th sem conductor chip and masking tape is then placed into a nold and

epoxy & esTiie Rbdrlelates (5% o G Rthchil SAH] GOAUIRIEN p. The masking

tape mni m ses seepage of epoxy resin 207no ng materi onto the
underside of the |lead frane, and so hel ps reduce flashing. However, one of
the problens w th using nasking tape to mnimse flashing on PAGE 03l 21

09f 07f 200§Aék(ﬁ@0gg,?)§r FﬂéﬁGAL PAGE 04f21 2 to detach the adhesive

maski ng tape fro rane wit hout danmaging the | ead frame or the
packaged ®EVIH{G; semiconductor device packaging techniques have been developed in

which a semiconductor chip is mounted on a substrate and an epoxy resin
10  material is molded around the semiconductor chip in only one side of the
substrate. Hence, the underside of the substrate is left substantially free of the
epoxy resin material. One particular type of packaged device where this
technique is used is commonly known as a quad, flat no lead (QFN) package
where the substrate is a metal lead frame. In order to prevent epoxy resin
15  material seeping onto the underside of the lead frame and causing flashing, it
is canventional practice to attach an adhesive masking tape to the underside of
the lead frame. The lead frame with semiconductor chip and masking tape is
then placed into a mold and epoxy resin material is molded around the
semiconductor chip. The masking tape minimises seepage of epoxy resin
20 molding material onto the underside of the lead frame, and so helps reduce
flashing.
However, one of the problems with using masking tape to minimise flashing on

the underside of the lead frame is the subsequent processing of the lead frame
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SYRAERR2 OSB3 | RUBRTON 5 I n accordant®! Wit a first aspect of tR&Epr@eht

invention, there is provided a nethod of detaching a filmof material from
a surface of a substrate, the nmethod conprising attaching a detachnent
menber to the external surface of the filmopposite to the surface of a
substrate such that the attachnent f2orce between the detachi ng nenber and
the filmjs greater than the adhesion 10 force between the filmand the
sur f ace 040 %Fqg&bbter %é*ée,s"’&n’ﬂam F?@etfrmng’a %@Hrﬁ?ﬁﬁe Withertrdamaging r om t he
surface of the substrate to cause the filmto detach fromthe substrate.
Pr ef er abl {1© 83L&/ OF HieePACKABAHEPVic%pri ses a second filmof material which
is attached to the exposed side of the first filmor a clanp device adapted
to clanp onto an edge portion of the first film 15 Preferably, the nethod
further conprises enga ing an outlet of a fluid delivery device with an
aperture $&R1M\%R‘§lﬂfs'?ﬂgt|ﬂ ENS®Nhe opposite side of the substrate to the
surface to which the filmis attached) and causing the fluid delivery
devi céb t olnpraserdante with afinst aspech of thetpresentinventioro dhgre isprosidedtaure to 20
generate a detaching force between the filmof material and the surface of
a subst r amethad; efc detaching tahéimapé mhateral from cc sarfatencfea \eubbtrates bheond aspect of
the present invention, there is provided an apparatus for detaching a film
of mat er i mkthodaomeprisingfadtaching aadetadhmientmemibenéo e exjrpaalaudage efonpri sing a
hol der adapted to hold a substrate but not a film 09/0712002 15: 59
67503183 tAENIrhERAbsiRABENS SuFaces oha tstbstrade sbeh thabtherattachmehtfoder hol di ng t he
substrate in a holding plane) an applicator novably nounted with respect to
t he hol deretwean thé aletamhingc membenmndnihet il idegrastemtiran thenbdhesiamt 0 cont act
with a filmof material attached to a substrate held in the holder to apply
t he dH) acforeenbetwednethet 6ilm hendf tHemsBrfaae phat sutredrate, t erch mevingf thece bet ween
the detaching nenber and the filmis greater than the adhesion force
bet ween tdetathrhentanembécaway from dh@bufdte of tisel bulistratectp cande theafils f or novi ng
t he detachnent nenber away fromthe hol ding plane to renove the detachnent
menber anid detecH fromnthe eobsiratel bRteferablyhthledlatachirtent meimber coprisesef er abl y, t he
det achnent nenber may be an adhesive tape. The detachnent nenber may al so
be a cl ang seleardatmars mEtersdl nidhie atthahed tothebexpesebsidd bétheifirst fimspect to each
ot her between an open position and a

or a clamp device adapted to clamp onto an edge portion of the first film.

18
Preferably, the method further comprises engaging an outlet of a fluid delivery
device with an aperture in the substrate from the opposite side of the
substrate to the surface to which the film is attached, and causing the fluid
delivery device to pass a fiuid out of the outlet and through the aperture to
20 generate a detaching force between the film of material and the surface of a

substrate adjacent to the aperure.

in accordance with a second aspect of the present invention, there is provided
an apparatus for detaching a film of material from a surface of a substrate, the

25 apparatus—comprising a holder adapted to hold a substrate but not a film

-



Y BE28%h0sF15%0n, P& Bhe cl anp device ORI MESAvovably nounted with FESHeB: 2o
15 the hol der for novenent between a di sengaged position, a clanped
position and a renoved position; whereby, when a substrate is held in the
hol der in use, the clanp device) with the clanp nenbers in the open
position, is noved fromthe disengaged position to the clanped position, in
which the film iﬁ | ocat bet ween t he cl anp nenbers, and when the clanp
devi ce i s2iapheddhergte.a hejden Rolging the, substrate,inng hplding plere,rived to t he

cl osed position to clanp the filmbetween the clanp nenbers, and the clanp
devi ce i s2RRIEAtORMR@bPYY, BIHDIEE With fespgchissthe beldero and ethe earplieatomosi tion to
renmove the filmfromthe substrate. 09/ 0712002 15:59 67503183 ASM LEGAL
PAGE 061 2mo¥ing ks detashipent membsp inte costarhwithua im £f matertal @dieehask y devi ce
adapted to be coupled to a Rressurized fluid source, the fluid delivery
devi ce colgpt BubsigteRelgun (the heldeptocappiivthecdetariimeati mamber dathepBm ure in the
substrate to deliver fluid fromthe pressurized fluid source through the
aper t Ur e. s irRRIFEFathessoremt Teros betwemnEtheRistachity) membsr @pd diie Simrist hod f or
detaching a filmof material froma substrate in accordance with the

i nvent i ongregater thanythe agbesiph Jettevbetweer fthe dilns candotheh eurfaneoaptheyi ng

drawi ngs, in which' 10 Figures 1A to 1C are cross-sectional schenmatic views
of an ai rsybstrgte, rmndhmeassnfehmaling thaidetachment deeraloérnaway fbmatheaski ng t ape
froma lead frane; Figures 2A to 2C are schematic cross-sectional views
showi ng rlesidingl plahe tfoeremesile the tdetechfmentnrérberubsd rthe efilfolfiomrang i niti ati on
of the detachnent using a 15 clanp nechani sm and Fi gures 3A and 3B show
renoval ofutistraterresd intpe thofderf rom t he substrate using an adhesive tape.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 20 Figures 1A to 1C show a | ead
frameigl with a pol yi m de adhesive tape 2 attached to a surface 5 of the
lead frame 1. In this exanple) the lead frane 1 is a lead frane for a QFN
sem condupieférabigyithe RaRkABentterabére Maorhducinoradbesive (fape. sthewn) woul d be
mounted on surface 6 of the lead frame 1 on a die attach portion (not

shown) of qéthenrhsnit! memper M alsdSksé g clamp device comprising two clamp
members movable with respect to each other between an open position and a
closed position, and the clamp device being movably mounted with respect to

15  the holder for movement between a disengaged position, a clamped position
and a removed position; whereby, when a substrate is held in the holder in

use, the clamp device, with the clamp members in the open position, is moved

from the disengaged position to the clamped position, in which the film is
located between the clamp members, and when the clamp device is in the

20 clamped position, the clamp members are moved to the closed position to
clamp the film between the clamp members, and the clamp device is then
moved from the clamped position to the removed position to remove the film

from the substrate.



R 072582 4545 achéWPEB t he surface 5 of M hE®4ead frame 1 so that &OF ngs/2!
nmol di ng of 09! 071 2002 15:59 67503183 ASM LEGAL PACE 07121 5 epoxy resin
material around a chip nmounted on the surface 6) seepage of epoxy resin
material onto the surface 5 (commonly known as flashing) is mnimzed. 5
However, after nmolding, it is necessary to renove the masking tape 2 from
the surfa ef5 m tgg | ead fra 1. Therefore, after the nolded |ead frane

i s renoved eERY: He APPArates 'rg'-g'é%%sat@-”i qeljvery davigen agapted rtopbe ge nechani sm
10 as shown in Figure 1A. The air purge mechani sm 10 includes a hol |l ow
probe 11 SoHPIed 0.8 BERFSUTFachTId BREresr BBTuid deltyamdsvicet easnprising &m ai r i nl et
chanber 10 12 located in an air purge block 13. The air purge nechani sm 10
i s novabl eutledadapted t@@thmaaQ%mtﬁraamemur@loN@e subsinatestoldeliver fluat t he probe
11 can be inserted into an aperture 7 formed in a recess 8 in surface 6 of
the | ead fremitbe pressuizeddiiceousee threughi the pperiuwrebl ock 13 is configured to be
parallel to surface 52 of the recess 8. The aperture 7 is a through
apert e between the recess 8 15 and surface 5 of the lead franme. Hence,
when the probe 11 is inserted into the aperture 7 through the recess 8, the
end of t hBRIERBESCRIATION OfcTHE DRAWINGS t he naski ng tape 2 which is adhered
to the surface 5 and further novenent of the probe 11 into the hole 7 20
(see Fi guFxamplgy of aumethadiefos ctetashingoa fimeffrateri@ forora silestlatmph frane 1 in
the region adjacent to the hole 7 to forma cavity 16. At the sane tine a
seal 15 o¥ccordangeoisth the wehtiorbwilhweew behdesoribed with mfetendectchtlee 7. The air
inlet 14 is connected to a pressurised air source (not shown) which is then
act uat ed aczoowasgingidrawiogd, limwhichr ough t he probe 11 into the cavity 16
formed by the probe 25 11 pushing against the tape 2. The change in

vol umeX r i BighleswlAatoe 18ndre dBEsOSELROGR dcheh@tic ABOSY &F HSMil pGige PACE 08I 21

mechanism showing initiating detachment of a masking tape from a lead

frame:

Figures 2A to 2C are schematic cross-sectional views showing removal of the

masking tape from the substrate following initiation of the. detachment using a
16  clamp mechanism; and

Figures 3A and 3B show removal of the masking tape from the substrate

using an adhesive tape.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 Figures 1A to 1C show a lead frame 1 with a polyimide adhesive tape 2
attached to a surface 5 of the iead frame 1. In this example, the lead frame -1
is a lead frame for a QFN semiconductor device package and a
semiconduc;tor chip (not shown) would be mounted on surface 6 of the lead
frame 1 on a die attach portion (not shown) of the surface 6. The maskiﬁg

25 tape is attached to the surface 5 of the lead frame 1 so that during molding of



%S/BF’ezg%réE'\/agt hi 7?95 avi ty 16, causeésrﬂ))'TE%'bl"'r fromthe inlet 14 éaﬁ?':érlzﬁjgm
the cavity 18 through the probe 11, causes the separation of the nmasking
tape 2 fromthe surface 5, as shown in Figure 1 C. 5 During the air purge
operation) a support nenber 17 is noved into engagenent with the tape 2 so
that the tape 2 is supported on one &ide the probe 11, as shown in Figure 1
C. This e re hat .t he nmasking,tape 2 separates fromthe surface 5 on the
| ef t handgéé5J e%&ﬁn frater %urffl,a g%é" E’P?H\’/Wdi ‘?f‘ thegsurtace §, seepage ofi s prevent ed
from separating the masking tape 2 fromthe 10 lead frane 1 on the right’
hand si de®BYM %‘é'r’sﬂ'ﬁ?ggﬁ‘% ‘?Pg?tﬁﬁg syrfacer|y; commenie &newatasi flashing) iecess a and
hole 7 are | ocated adjacent to an edge 3 (see Figure 2A) of the lead frane
1, the tap¥niP2&dparates fromthe lead frame 1 at the edge 3 to enable a

cl anpi ng mechanism 20 to engage with the edge of the masking tape 2 to
enabl e the cl anpi ng nechanism 20 to renove the nmasking 15 tape 2 fromthe

|l ead frame 1. After separation of the tape 2 fromthe |lead frane 1, as
shown $ n Hpyever, aftsr moldingaibis meppssary teremaye the masking tdpeifrimame 1 using a
cl anp nmechani sm 20 whi ch conpri ses a wedge shaped nenber 21 and a gri ppi ng
menber 22syriase S fRhguead frame thdherefone, afiehdhe svalde@ leadrframel is n t he
direction of arrow 23 so that the wedge shaped nenber 21 is inserted

bet ween t teenavegdrain thedmiokke itpalsses tat 2 pdsitiorhia agy aippingg mexiiagism2D i S on t he
opposite side of the tape 2 fromthe wedge shaped nenber 21, as shown m

Fi gure 2Aas sisovehoviigiire TA glivecai? Burgehreedivanizm hQ inchrdesra Bowprbteen noved
upwards, with respect to 25 the wedge-shaped nenber 21, to clanp_the end of
t he tape 21 bed agansadecwithid $HeOpbROA2 comnithicafeOBItB3n AtMIdicGanb®ACE 091 21 7
gri ppi ng menber 23 and the wedge shaped nenber 21. The cl anp mechani sm 20

i s thth ntetatedan dmrainptige Bleckd!3. (Teaairlpurge sxchdnisemct0 smofable r ow 24 at a
shearing angle A to the position shown in Figure 2C. Further novenent of

t he cl anpreiativhaoithenl@dd framel i ediorigoan fagis| Hhdo fihatntae Jprolveud¢canie 5 tape 2 to
be sheared away fromsurface 5 of the lead frane 1 to renove the masking.

tape 2 fripserdteintian apertire 7 forrmédin dirdeesndiresurfdeats oftse Radtffammeni r pur ge
mechanism1 p is not essential to permt renoval of the masking tape 2
usi ng t heq.cé@faeesicbithesdin pitge B%ck13ii§ configured to be parallel to surface

52 of the recess 8. The aperture 7 is a through aperture between the recess 8

18 and surface 5 of the lead frame.

Hence, when the probe 11 is inserted into the aperture 7 through the recess
8, the end of the probe 11 hits the surface of the masking tape 2 which is
adhered to the surface 5 and further movement of the probe 11 into the hole 7
20 (see Figure 1B) causes detachment of the film 2 from the lead frame 1 in the
region adjacent to the hole 7 to form a cavity 16. At the same time a seal 15
on the probe 11 seals between the probe 11 and the hole 7. The airinlet 14 is
connected t-o a pressurised air source (not shown) which is then actuated to

cause air to flow through the probe 11 into the cavity 16 formed by the probe

25 11 pushing against the tape 2. The change in volumetric flow rate and



YO HFLE? bt & Phat (G ®Uge 3 of the | eal™ FE¥E 1 coul d be confi gur 86 0?8/21
enabl e the cl anpi ng nechani sm 20 to engage with the end of the tape 2

Wi t hout requiring an edge portion of the nmasking tape 2 to be first
separated fromthe lead frane 1. 15 In addition, the use of the clanp
mechani sm 20 foll owi ng use of the ai& purge nechanism 10 is not essential.
After use ’pf t he ai.r Burcge_ miéhani sm 10 to cause separation of a portion of
t he maski RGSEYFMSR tagn @Kty 1Bareysedrky air frammdhaniniesf 14 Betenng theng t ape 2
fromthe Iea&i f;tﬁrre 1 could be performed using any other suitable neans.
For exanmpF (18NFALSRItAG ProfiecTh calsastheseparationsl the masking tapecssi ve tape 32
which is adhered to the exposed_side of the masking tape 2 (i.e. the side
of the mm wﬁvﬁwﬁ%c@‘ﬁ@tshawa@ﬁmrqwt he lead frame 1 ), as shown in

Fi gures 3A and 3B. Figures 3A and 3B shows an adhesi ve nasking tape renoval
mechani sm 30 25 which includes a supply drum 31 on which-is nmounted a roll
of adhesive tape  09!071 2002 15:59 67503183 ASM LEGAL PAGE 10121 8 32. The
adhesi%e PHg 3De oRif cpifge apprAton ha supportomenttdren? 38, nmwed dintng rol | er 34,
through a pair of guide rollers 35 to a waste drum 36. The adhesive tape
renoval netgagament ®ih dhe tapienz ko dieat the papes? is sligperted dnvdnecside thie be noved
vertically in the direction of the arrow 38 with respect to the idle roller
34 and 5 probe oifi, d=s shdwrerirs Figurantd, HThis zmsumds| that the Rfaskihg agpé @n of the
arrow 39. In use, aroll of adhesive tape 32 is nounted on the supply drum
31 and f eskparates) frothibetstifat® Biongthe (dft IRand3side ohthei glblss 11,04d gHowpd, t hrough
the guide rollers 35 and attach to the waste drum 36. The adhesive tape 32
i s ori entiatRiglre dC, batairlid préventedifrm geparifiey Bk rhdekirgatage 33rdnstHéi r ect ed
upwards towards a |ead frame clanp 40. When a lead frame 2 is nounted in

t he clCanpedd frafrect onahelrigiat hdndesidebK tHadsuppoa Membérar) FHistéhsuhsd surface 5 of
the lead frame is |ocated above the adhesive tape 32 between the idler

rol I er 34thatifltiehecgss danddidiey ard bcatblcadpds to an béde 3 (sdeSFiglien noved
upwards to cause the adhesive tape 32 to 15 contact the exposed side of the
maski ng tayeofahaneadrirase 1.cthe tapel 2rdephtates frommethdilest frame Dbt fHee arrow 39 to
press the adhesive tape 32 onto the exposed side of the masking tape 2 so
that the edfeeSite enasipa damphachechdnizni RO texpgagsi with dee efigd betheaski ng t ape
2. The press roller 37 is then lowered away fromthe lead frame 1 and the

adhesi ve rhagiing Riye\2ofdl éhabiRCtia Riappind mesh&lis P08 rériovdthe hdskiHgi on of arrow
41 to peel the masking tape 2 away fromthe |lead franme 1, as shown in -

Fi guri® 3BRape 2 from the iead frame 1.

After separation of the tape 2 from the lead frame 1, as shown in Figure 1C,
the tape may be remaoved from the lead frame 1 using a ¢clamp mechanism 20
which comprises a wedge shaped member 21 and a gripping member 22 (see
20  Figure 2A). The clamp mechanism 20 is moved in the direction of arrow 23 so
that the wedge shaped member 21 is inserted between the tape 2 and the
substrate 1. The gripping member 23 is on the opposite side of the tape 2
from the we-adge shaped member 21, as shown in Figure 2A. As shown in
Figure 2B, the gripping member 23 is then moved upwards, with respect to

25  the wedge-shaped member 21, to clamp_the end of the tape 2 between the



PR/ RBR% i 5P ape % ¥%heel ed anay fromThEEFead frame 1 as the adfsEi F'4

tape 32 is chosen such that the adhesion.of the tape 32 to the exposed side
0910712002 15:59 67503183 ASM LEGAL PACE 11121 9 of the masking tape 2 is
greater than the adhesion of the masking tape 2 to the lead frane 1. After:
adhesive tape 32 and nasking tape 2 shave been renoved fromthe lead 5 franme
1, the waste drum 36 is rotated by a drive mechani sm (not shown) to w nd
the tape GUPRIMG omembenadt eandr dive 36edgkf tshapechemembir 120, tEHRe cRangs been
renoved fromthe lead frane 1, the waste drum 36 continues to be driven
until a nBgcBanismdi0 isfthenl maved ewayfeondhdé kad Granec 4tie thebgitanism of he i dl er
roller 34 and the guide rollers 35, The adhesive tape renoval nmechani sm 30

t hen novedrow 24 atasheariny aegitioow the gdsitiodrshowndh Rigure 0! rfurthkr to its
original position and the new section of adhesive tape 32 between the idler

rol l er 34manemehi sfahé elahpy hedianismi 20 patsferio e le88MuMeNEIUIRE tHERSKi Ng tape 2
fromanother lead frame 1. 15 In addition, as shown in Figure 3B, the air

pur ge Srectapsism Bdskiesed iah@? fraPYSaceBlosieWsad famb AUbSG8mboe 1C can al so
be used to aid detachnment of the masking tape 2 fromthe lead franel. It

shoul d bemaskifg tddead fréMehékirfaiérgle mechanismis used to aid detachnent of
the masking tape 2 after the 20 adhesive tape 32 has been pressed on to the

maski ng tape 2 by the press roller 37. 0910712002 15:59 67503183 ASM
LEGAL PAGE 12121 W claim 10 1. A nethod of detaching a filmof materi al

froma sug Eﬁﬁnﬂdfbfe Wi‘?‘“? Leb Sf tﬂeh£¥ B{ﬁ}'ﬁgqﬁ?‘ﬁﬁmH $0 ﬂxgn(ﬂtets@t?ﬂiapﬂa a detachnent

menber to the extern surface o m opposite to e surface of a

substral eposffteledbhl drife AdsRARTEM 2 (i 3o BrpiRebilinale Loy g member and

the filmis greater than ston Torce between t m and t he
urt o ol B U Slos Yy B Nl PR LY SN FRER bn e 00k 1 ae. 10
fi;efg]n&‘i!‘fjé%m%%ﬁ&%ﬁ%g%mg éh”%@gaggf“gvi‘éﬁ'e@ei 9 %ﬁft@é Sl Sf?fﬁ@ﬁgif ﬁn L‘pf st
nt t ached BRUFRE S e R %f?g%hpaég'ﬁgs‘?%%? BBt Bebdlfied e the

lead frame 1.

15 In addition, the use of the clamp mechanism 20 following use of the air purge
mechanism 10 is not essential. After use of the air purge mechanism-10 to
cause separation of a portion of the masking tape 2 from the lead frame 1,
removal of the masking tape 2 from the lead frame 1 could be performed
using any other suitable means. For example, the masking tape 2 could be

20 removed using adhesive tape 32 which is adhered to the exposed side of the
masking tape 2 (i.e. the side of the masking tape 2 not attached to the lead

frame 1), as shown in Figures 3A and 3B.

Figures 3A and 3B shows an adhesive masking tape removal mechanism 30

25  which includes a supply drum 31 on which-is mounted a roll of adhesive tape



BB/ 87 282 h&% S8ccoP %P 0 claim 3, wher®PhHEHE second fil m conpri sE&E 1¥ybr
of adhesive. 20 5. A nethod according to claim1, wherein the detachnent
menber conprises a clanp device adapted to clanp onto an edge portion of
the first film 09107/ 2002 15:59 67503183 ASM LEGAL PAGE 13121 11 6. A
met hod according to claim5, whereingthe clanp nenber conprises a wedge
shaped nmenber which is inserted between the first filmand the substrate
and a cl adg hegrBdhesivs iape 82 extends aeound thé tensiedgelleri&3pen idmghsliert o cl anp t he
filmbetween the wedge shaped nenber and the clanp 5 nenber when the cl anp
mermber novésthraugh a paimof gyide cellers 88 to @ wakterdtunn d6 AT adhdxivel taps! ai m 1,
wherein the detachnent nenber is noved away fromthe substrate at an

obl i que argheval meachenismb3t Bisbantiodesca Ppredseroilerd 37 Ghichessni 8 rRled he film from
the substrate) and is then noved 10 substantially parallel to the substrate
to renovevertisallyiihihd divectiohef shebatrowt3s. with redpegith @k RECHIIE SPatd claim 1,

i ncl udi ng engaging an outlet of a fluid delivery device with an aperture in
the subst thetguide mitets85 ambiasrizoatatly thethedireGtRnorlsd 4dde3bo the surface to
which the filmis attached, and causing the fluid 15 delivery device to
pass a fluid out of the outlet and through the aperture to generate a
detaching force between the filmof material and the surface of a substrate

adj acent froude) @ rep f tadhesivédtaps 326ik esurasd 8n e Supply &hupi B @naWerei n the
detachment menber is 20 attached to the fil mbefore the fluid delivery

devi ce pasmend theiehsioRingueiiert3etrenalel HIer 34) thidagh WShiad ?ou_efj&ds A met hod
according to claim@8, further conprising inserting the flui elivery

devi ce thapiiafladiie MBSt Brint 88! THE 2@V {aBe 32 rate to 25
which the filmis attached, and pr esgi ng-t hes?l uﬂgogérl‘t%tégrﬂggli ce agai nst

the 199/ héeledHidivesiad of felias B2 \Mitdetad-uifirs 1Wads tiehk #inle separate

the filmfromthe surface of the substrate adjacent to the aperture prior

to passi N@ainpesd Mihvéh & WzRUHINE Do ﬁaaaﬁtbariﬁmelclamﬁ\w%fﬂepﬁ?e- g ng to claim

8, wherein a retaining nenber is 5 positioned agai nst I'l'm on one side

of the aPRlatkinG te 8 anathdd'® the!sihee S adlcaliHind R 18¢Rad pBbR% O an

opposite side Of the aperture. . nmet hod according to clarm8, wherein

the aper ! ihecadnBsivd fape §2 béetn e RErF6IRR 34'dNa REIGEIAB e85 Ofne e f1 TSt

press roller 37 is then moved upwards to cause the adhesive tape 32 to
16 contact the exposed side of the masking tape 2 and moved left and right in
the direction of the arrow 39 to press the adhesive tape 32 onto the exposed
side of the masking tape 2 so that the adhesive tape 32 adheres to the
exposed side of the masking tape 2. The press roller 37 is then lowered away
from the lead frame 1 and the adhesive tape removable mechanism 30 is
20 moved in the direction of arrow 41 to peel the masking tape 2 away from the
lead frame 1, as shown in Figure 3B.
The maskir;g tape 2 is peeled away from the lead frame 1 as the adhesive

tape 32 is chosen such that the adhesion of the tape 32 to the exposed side

e

-



89187/ 2007101568 acEBIWY to claim 1, whEPeHihe substrate is a sub&frat¥ ¥ or
nmounting a sem conductor chip thereon. 14. Apparatus for detaching a film
of material froma surface of a substrate, 15 the apparatus conprising a
hol der adapted to hold a substrate but not a filmattached thereto and the
hol der hol di ng the substrate in a I®lding plane, an applicator novably
mounted wth respect to_the holder, and the applicator noving the
det achneft NeeMBeHNg fARE ¢ shetaterihamthg adhesioprof thg maskingdermdied to a
substrate held in the holder to apply the detachnent nmenber to the film 20
so that thedead fradenent farce between the detaching menber and the filmis
greater than the adhesion force between the filmand the surface of the
substrate, and nmeans for noving the detachnment nenber away fromthe hol di ng
pl ane to renove the detachnment nenber and the filmfroma substrate held in
t he hol défter 2dhesive tap® 32 ahd 00askirg: tage 8 Wa08 been redhovelddm heGBad 51 21 13 15.
Appar atus according to claim 14, wherein the detachnent nenber is an
adhesh veframgel, thé walfgdrum 36 iscatatedibyga trve hrichariism (nbi sHown)d¢d udes a supply
mechani sm 5 conprising a first drumfrom which the detachment nmenber is
unwound fmnd the ape/32 oniblthe aapleidrain@s. 17. Apparatus according to claim 14,
further conprising a receiving nmechanismto receive the detachment menber
and filmrenoved fromthe 10 substrate. 18. Apparatus according to claim
17, wherein the receiving nechani smconprises a drumon to which the
removed dgepmhanBaskingeriper? kawbden rmriovedWroncthe 1éadlPamé\iptheaiaste accor di ng to
claim 17, wherein the detachnment nenber is continuous between the supply
mechani sgnandet fentines€ite/ beadrives hatil a mev2Bectibppafrathesivadams d2rig to claim 17,
when read with claim15, wherein the 20 noving neans is provided by novably

nmountf g |eRRdBetheémteflidiehfolisBp hivd tecduide ieerdd, The adissstietapg mechani sm
with respect to the holder. 21. Apparatus according to claim 14, wherein

the det acBH mERBREM 30 theh MBVdIRVE FsverseNdirdciom b thacaredvarp torenber s
novable wth respect to each 25 ot her between an open position and a cl osed
posi ti onyetaffitt tBeits loRGIPal PBsiGEN and the new section of adhesive tape 32

between the idler roller 34 and guide rollers 35 can be used to remove

another masking tape 2 from another lead frame 1.

15

in addition, as shown in Figure 3B, the air purge mechanism 10 described

above, and shown in Figures 1A and 1C can also be used to aid detachment

of the masking tape 2 from the lead frame1. It should be noted that the air

purge mechanism is used to aid detachment of the masking tape 2 after the

20 adhesive tape 32 has been pressed on to the masking tape 2 by the press

roller 37.
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to t'he hol der far novenent between a di sengaged position, a clanped
position and a renoved position; whereby, when a substrate is held in the
hol der in use, the clanp device) w tg the clanp nenbers in the open
position, is nmoved fromthe disengaged position to the 5 cl anped position,
in which We [i_l mis | ocated between the clanp nenbers, and when the cl anp
device is ¥HCAB: c| anped position, the clanp nenbers are noved to the

cl osed position to clanp the fil mbetween the clanp nenbers, and the clanp
device is then noved fromthe clanped position to the renoved position to
renove the filmfromthe substrate. 10 22. Apparatus according to claim 21,
wherei n t e cl Afpethed ot detashing adineof mmateria! dopee sutface ofa sitistrate, t 0 a
partially renoved position between the clanped position and the renoved
posi ti on, thehénethednromarising Béachingrsy detashmentamembergtoe trengiterad t he hol di ng
pl ane fromthe cl anped position to the partially 15 renoved position, and
subst abt i &Hrfgcepaf 4be diimt eppasie Hol thensprfsicanef & rsubstrate suacht thalt Ithe r enoved
position to the renoved position. Z3. Apparatus according to claim 21,
wher ei n oaBagimentdonck depveamtherdetachingenigmbehamae: the fild i8 greatgrthamt us
according to claim14, including a fluid delivery device adapted to be
coupl ed t theaaghesionforze ceftiveerd thm filne eandt the' surface dofdz |siubsirate dand ce PAGE

161 21 conprising an outlet adapted to be engaged with an aperture in the
subst r at emoving ihel detechnfienii merhbemawae frometheusuriaed dfithe dubsirate @o t hr ough t he
aperture, and the 25 fluid delivery -device being novably nmounted with
respect t oadidecthbdilnales détach from the substrate.

10
2. A method according to claim 1, wherein the detachment member
comprises a second film of material which is attached to the exposed side of
the first film.

15 3. A method according to claim 2, wherein the second film is attached to
the first film by an adhesive.
4, A method according to claim 3, wherein the second film comprises a
layer of adhesive.

20

5. A method according to claim 1, wherein the detachment member

comprises a clamp device adapted to clamp onto an edge portion of the first

film.

f
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position, in which the outlet engages with an aperture in a.substrate held
in the hol der in use, and a di sengaged position in which the outlet is

di sengaged froman aperture in a subhgtrate nmounted in the holder in use. 5

25. Apparatus according to claim24, wherein the fluid delivery device

further conprises sealing neans to seal the outlet to the aperture when the

fluid del Pver yAdesthed areording i slaim faybargioiie lamp membe. compiaesit us

according to claim24) wherein the outlet is adapted to be inserted through

t he apert arwedgenshapnedAmentk®r Avhigh( is. inaertatk batwetn. the. ixSLIfilkn and eheAFO86 at | | 7BDJ

Ko

~yt oj e [ Vhuksiratd caidc a] clajnpa ress e Unowd hie ] relallw]toaﬂ'\eRw]edgé cshhped ca] ca] ca] ca]

ca] ca] ca] cal] ca] cal] cal] ca]ca]ca]ca]calo U,

} " ~=6N{ vqmgniber e elacy) tha]fir bebiesalthevedl shd e meMbeﬁéruﬂﬂhe&]ami ca] ca] ca] ca]

caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! N\wbdf 0| &\ E

I\ TS vghfeaBaf Whahthg clablpcragmbérabees to @] ddarhpiad pagitied.ca] ca] cal] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca! ! " F##3$3$, uWRR&&(' u' ' ' () 3)))

*c***+6,,,,A----}xsnid_Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]caJca!-.F///10~011! 3p333+4/ 4"

4" 404t 44475Q7 \K Iieth88 &206@thg to claim 1, wherein the detachment member is

;;zupj e [ V] ca] ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca]

ca] ca] ca] sajed]avedyc fboa ke jsabsteaé ] araloblique angle to the substrate to

<x<{ <=B=>?dAABC2C5CCCDEEYy EGaHHHHHI HI JI 1 JJXJJJ} xr mhc”Y] c] ca] ca] ca] ca] cal] ca]

ca:]I ca} 3:31] f(éﬂaraﬂecs]mﬁ] sedtion] of athe #ira offor [the |subdtetd cand &g trencmbeed ca] ca] ca] ca

ca] cal JJy

LOLL, MYMTBNGENHafipbafeIREthe XXBetalsRBmernove thelfira ot tieclbstrdtea] ca] ca] ca] caj ¢

aJ cal cal ca]ca]calca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalcalc

a] ca! SSSTTTgUUNNO O000 P| PPQ QQQQBRRRROS{ S} SS} xsni d™Y] c] cal] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca

] ca] ca% agi K- S40f@ &)atc&élﬂ%( @& claim 1, including engaging an outlet of a fiuid
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N 10968 ( LadQdekid IneSd0HRE (o) wHIBER fithr isSA@fR8d (dnd &806A% (he-Auldg 109

15 delivery device to pass a fiuid out of the outlet and through the aperture to
generate a detaching force between the film of material and the surface of a

substrate adjacent to the aperture.

9. A method according to claim 8, wherein the detachment member is
20 attached to the film before the fiuid delivery device passes fluid through the

aperture in the substrate.

10. A method according to claim 8, further comprising inserting the fluid

delivery device through the aperture from the opposite side of the substrate to

25 which the fitm is attached, and pressing.the fluid delivery device against the
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109ZZ& () 109Z& () - 109Z& () - 109Z& () - Fl 109Z& () -

109Z& ( SXnbCLO98 ) 109@& () -1 107 10Z 10Z010%Z&: () -. 1098 () -

10978 () @r&% g;t ate m from the surface of the substrate adjacent to the

=dEnbC10% 10%Z&' é%ﬂ 10%2&' () S109%&Z& () - 109&Z& () - &109&Z& () 3109%2& () - =6dEmbCL
098 $100@& JPEriurerpirte Passing Yeediuig thiouandhe pperturenoz&’ () -
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S10%G& ()- ") 109G (z) 10z 10Z 10ZY6z 10%& () - 0| aBbCl0%S

109638 () - T0UGA ymetbodssaqcprding Hestlgim 183 10h&eln) & retd ' fendber digbC10% S

109638 () -*109%G&" () - (10%G&' ()- &LOY%E&' ()-"109%G& ()- 10%& ()-\E

I xmbC16%) ¥ositiened -agaibetthe film on one side of the aperture to cause the fim fo

detach from the substrate on an opposite side of the aperture.

12. A method according to claim B, wherein the aperture in the substrate is
adjacent the edge portion of the first film.

10
13. A method according to claim 1, wherein the substrate is a substrate for

mounting a semiconductor chip thereon.

14.  Apparatus for detaching a film of material from a surface of a substrate,
16 the apparatus comprising a holder adapted to hold a substrate but not a film
attached thereto and the holder holding the substrate in a holding plane, an
applicator movably mounted with respect to the holder, and the applicator
moving the detachment member into contact with a film of material attached
to a substrate held in the holder to apply the detachment member to the film
20  so that the attachment force between the detaching member and the film is
greater than the adhesion force between the film and the surface of the
substrate, and means for moving the detachment member away from the
holding pl.ane to remove the detachment member and the fim from a
substrate held in the holder. |

25 - -



Bfé@/f@@?f 15:59 67583183 ASM LEGAL PAGE 15/21
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17.  Apparatus according to claim 14, further comprising a receiving
mechanism to receive the detachment member and film removed from the

10 substrate.

18.  Apparatus according to claim 17, wherein the receiving mechanism
comprises a drum on to which the removed detachment member and film is
wound.

15
19.  Apparatus according to claim 17, wherein the detachment member is

continuous between the supply mechanism and the receiving mechanism.,

20.  Apparatus according to claim 17, when read with claim 15, wherein the
20 moving means is provided by movably mounting one or both of the supply

mechanism and the receiving mechanism with respect to the holder.

21.  Apparatus according to claim 14, wherein the detachment member is a
clamp device comprising two clamp members movable with respect to each

25  other between an open position and a closed position, and the clamp device

-
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disengaged position, a clamped position and a removed position; whereby,
when a substrate is held in the holder in use, the clamp device, with the clamp
members in the open position, is moved from the disengaged position to the
5 clamped position, in which the film is located between the clamp members,
and when the clamp device is in the clamped position, the clamp members
are moved to the closed position to clamp the fim between the clamp
members, and the clamp device is then moved from the clamped position to
the removed position to remove the film from the substrate.
10
22. Apparatus according to claim 21, wherein the clamp device is movable
with respect to the holder to a partially removed position between the clamped
position and the removed position, the clamp device being movable at an
oblique angle to the holding plane from the clamped position to the partially

15 removed position, and substantially paraliel to the holding plane from the

partially removed position to the removed position.

23.  Apparatus according to claim 21, wherein one of the clamp members is
wedge shaped,

20
24. Apparatus according to claim 14, including a fiuid delivery device
adapted to be coupled to a pressurized fluid source, the fluid delivery device
comprising-an outlet adapted to be engaged with an aperture in the substrate
to deliver fluid from the pressurized fluid source through the aperture, and the

25 fluid delivery device being movably mounted with respect to the polder
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10 26. Apparatus according to claim 24, wherein the outiet is adapted to be

inserted through the aperture.



