-1- METHOD AND APPARATUS FOR MOLDI NG A SEM CONDUCTOR DEVICE 5 Field of the
I nvention The invention relates to the nolding of a sem conductor device,
and in particular, to the nolding of a sem conductor such that only one
side of the device is nolded to produce a sem conductor package, such as a
Quad Flat 10 No-Lead ("QFN') package. Bdackground and Prior Art Molding in a
sem conductor | ead frame package is perfornmed to protect a 15 sem conduct or
integrated circuit die attached to a netal |lead frane substrate in a
conventi onal packagi ng process. Mdlding is carried out in a nold press or

mol di ng machi ne. Typi caljgTHOREARND APPARAGEIY FORIMOLDHES 2 nol d chase with

two nold hal ves, which sanodwich the tead T1rane wth the sem conductor dice
positioned within cavities f c D s. Encapsul ation 20

material, such as epoxy nolding conpound ("EMC'), is introduced into the
cavity of the nold, thereby encapsul ating the sem conductor dice. One

sem condué& orFigldoi #ueinvérdtionhas been devel oped fairly recently is the quad,
flat, no-lead package sonetines known as a QFN package. A 25 characteristic
of a QFN package is that EMC i s nol ded around a sem conductor die on only
one side of the ike@dtién asrtesuls tth@trioldilgeobppesinicdndsdtoie deficehangulastrate is
substantially free of EMC N packa e ener al %:%,thfa” into, one of t wo

categories, datfarndg ek ”Ebe BISS Kctog§u 3t R0l RPe isidecpinh fackage a
single die i %@F&QEWdé@t&ﬁ%u@é% %ﬁic&%ctdﬂ%a’cﬁ%é‘r%hgh k4.5 &aaH F"Iﬂahte i's

| ocated within its own nold cavity. Hence, each re is individually
encapsul atled NerLeae (‘QEAY) packeee. After nmol ding, the lead frane is singul ated

by cutting the nmetal of the |l ead frame between each

Background and Prior Art

Molding in a semiconductor lead frame package is performed to protect a
15  semiconductor integrated circuit die attached to a metal lead frame substrate
in a conventional packaging process. Molding is carried out in a mold press
or molding machine. Typically, the molding machine includes a mold chase
with two mold halves, which sandwich the lead frame with the semiconductor
dice positioned within cavities formed in the mold halves. Encapsulation
20 material, such as epoxy molding compound (“EMC?”), is introduced into the

cavity of the mold, thereby encapsulating the semiconductor dice.

One semiconductor package that has been developed fairly recently is the
quad, flat, no-lead package sometimes known as a QFN package. A

25 characteristic of a QFN package is that EMC is molded around a
semiconductor die on only one side of the lead frame substrate. The opposite
side of the substrate is substantially free of EMC. QFN packages generally
fall into one of two categories, either matrix QFN or block QFN.

30 For the matrix QFN package a single die is attached to each die pad and
during molding, each die is located within its own mold cavity. Hence, each
die is individually encapsulated on the lead frame. After molding, the lead
frame is singulated by cutting the metal of the lead frame between each

encapsulated die.



encapsul ated die. -2- As for the block QFN package, the |ead frame has
separate bl ocks of die pads to which dice are attached, and each bl ock has
a square array of die pads. During nolding, all the dice on the die pads in
the sane block are 5 located in the sanme nold cavity. Hence, all the dies in
t he sanme bl ock are encapsulated in the-2are bl ock of nolding and
singulation is perfornmed by cutting through the Iead frame and the nol di ng
mat eri al between the dies in a block. 10 In both matrix and bl ock QFN
packages the overall size of the package is close to the size of the

sem conduct orag ?ﬂrpthbodléél@@)F‘N de:l&gbhﬂwé)%@aﬂ&nemsse dResoBackrars are
also referred to as chip-scale ackages. In addition, QFN packages are | ead

frame based Rraskdgeshighdideadie aftpcerpodrdl eacte bipgddias. a spedecarrayrnl pigckages
enabl e good ‘;}‘Jagx‘él ebﬁﬁ‘rlug Pr‘?'cﬁ&ﬂ%”@lpﬂ’?e gied &hg{eﬁpﬂe ﬂaﬁjsclﬁafh%‘:% é%‘id&sareas t he

exposed die can be 'd as a groun ane st nk. However,
one probl &ém vbcadte Nt shmgovoldnehvidy. hlden@rallctbactljm or thepmag:é@:kv\mech are

nol ded on onl S y flash
seeping onto %?%B %ﬂeg 'nqﬁe nghe @Bé h@d'h%hgur |41U?£{°ﬁ'ms Qfog%ﬁ(g%%er ation.
One net hod trmﬁtudgat&rdn.@erthelmlfmmelahottaa/mownmgmamnabbehmeeh tegdiey i laash
seepage is tggg%fste an adhesive tape to a surface of the lead franme that is
to 25 be fr epoxy. This nethod is described in US Patent Publication
Nunmber 200310082854A1 entitled, "Lead Franme, Method of Manufacturing the

Same, and Method of Manufacturing a Sem conductor Device Using the Same".
Mass ol dithg 1Bfboth neatex andnklosks parkaggstiBe LVeEllasize hdhe RAEKAALsISan
adhesi ve t ape;@dd @aREdiZeDf e SEthicoRdRAGKeHIY dcateR athih bR pRAEgé ! aABs, SO as to

these packages are also referred to as chip-scale packages. In addition, QFN
packages are lead frame based packages and have an exposed die paddle.
Hence, QFN packages enable good electrical performance and thermal
15  characteristics, as the exposed die paddle can be used as a ground plane and

a heat sink.

However, one problem with QFN packages and other semiconductor
packages which are molded on only one side of the substrate, is the problem
20 of epoxy flash seeping onto the other side of the lead frame during the

molding operation.

One method that has been developed to avoid the problem of epoxy flash
seepage is to paste an adhesive tape to a surface of the lead frame that is to
25 be free of epoxy. This method is described in US Patent Publication Number
2003/0082854A1 entitled, “Lead Frame, Method of Manufacturing the Same,
and Method of Manufacturing a Semiconductor Device Using the Same”.
Mass molding of a lead frame is performed to a lead frame that has an
adhesive tape attached to an entire back surface of the lead frame, so as to
30 prevent a leakage of molding resin from the back surface of the lead frame.
Generally, the attachment of the adhesive tape to the back surface of the lead

frame (taping) is performed prior to the package assembly process.



30 prevent a | eakage of nolding resin fromthe back surface of the |ead
frame. Generally, the attachnent of the adhesive tape to the back surface
of the lead frane (taping) is performed prior to the package assenbly
process. -3- A problemwth this approach is that |ead frane warpage nmay
occur during nolding due to a difference3in the coefficient of thernal
expansi on between a naterial constituting the lead frane and the materi al
constituting the adheS|ve e. Furthernor t he taping process is
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a nmolding operation. It was found that with a hi gh cl anp g}pressure a
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mol di ng that may adversely affect handling of the lead frame by downstream

processes after molding.

15
An alternative to attaching an adhesive tape to a back surface of each
individual lead frame is disclosed in US Patent No. 6,674,165 entitled, “Mold
for a Semiconductor Chip”. The said patent provides a mold for a
semiconductor chip comprising two mold halves, wherein one mold half

20 comprises sealing means adapted to exert a sealing pressure between a
surface of the mold and a surface of a substrate located in the mold during a
molding operation. It was found that with a high clamping pressure, a mold
surface coated with the sealing means can be effective to prevent the molding
compound from seeping into an unmolded surface of the substrate.

25
The sealing means may comprise an elastically deformable coating which is
preferably heat resistant and may be, for example, a silicone or fluorine based
rubber coating. It is typically laminated onto the surface of the lower mold
half. Nevertheless, it has been found that if molding is performed on the

30 sealing means and there is direct contact of epoxy molding compound
(“"EMC”) on the rubber coating, the EMC will tend to abrade the rubber coating
and shorten its useful life span. Once the rubber coating is abraded, it would
be necessary to change the coating. That could be expensive and time-

consuming.



conpound from seeping into an unnol ded surface of the substrate. 25 The
seal i ng neans may conprise an elastically deformable coating which is
preferably heat resistant and may be, for exanple, a silicone or fluorine
based rubber coating. It is typically |lamnated onto the surface of the

|l ower nmold half. Nevertheless, it has been found that if nolding is
performed on the 30 sealing neans and there is direct contact of epoxy
nol di ng conmpound ("EMC') on the rubber coating, the EMCwill tend to abrade
t he rubber coating and shorten its useful |ife span. Once the rubber

coating is abraded betadvadtageobs togeeiaagthe life ehangeubbee @fihd MPeankhat coul d
be expensive and tine- consupging. -4- It would be advantageous to prol ong
the life of tWEQUiHRcingdhe Pﬁ%f'tg@%%s of{he ﬁgﬁljpgrr@%&[}ﬁ. ng the effectiveness of
the sealing neans. 5 Summary of the Invention It is thus an object of the
present invention to fpr ovi de an apparatus and nethod to nold substrates

usi ng seald n ed on a surface of a nold, wherein the
useful life of the sealing nechanism may be prolonged. 10 According to a
first aspect of the invention, there is provided an apparatus for nolding a
sem conduct orlt deiuse as orhedt ifnipe  pregemtdinventiondiongravide anl appanatiyemd one nol d

hal f conpri si J j mec I.S1 I onfi gured
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surface of a cfemnokindbetedr theaisetie lifecafdhe dealingtnhechamisd) magibe prolonggd.i ant t ape
position e onto the nold half conprising the sealing nechanism between
the sem conduct or device and the sealing nechanism According to a second

aspect of theA¢dovding toa firstlagpectiof ting Piventesh, herelidpdvided an apparatus for
molding a semiconductor device comprising: a mold including two mold

halves, one mold half comprising a compressible sealing mechanism

constructed and configured to exert a sealing pressure between a surface of

15  the mold half and a surface of a semiconductor device located in the mold;

and a compliant tape positionable onto the mold half comprising the sealing

mechanism between the semiconductor device and the sealing mechanism.

According to a second aspect of the invention, there is provided a method for
20 molding a semiconductor device comprising the steps of: providing a mold
including two mold halves; constructing a compressible sealing mechanism on
one mold half; positioning a compliant tape onto the mold half comprising the
sealing mechanism; placing a semiconductor device into the mold so that the
compliant tape is between the semiconductor device and the sealing
25 mechanism; and molding the semiconductor device in the mold while exerting
a sealing pressure between the sealing mechanism and compliant tape

against a surface of the semiconductor device.

It would be convenient hereinafter to describe the invention in greater detail
30 by reference to the accompanying drawings which illustrate one embodiment
of the invention. The particularity of the drawings and the related description is
not to be understood as superseding the generality of the broad identification

of the invention as defined by the claims.



20 nol di ng a sem conductor device conprising the steps of: providing a nold
i ncluding two nold hal ves; constructing a conpressi ble sealing nmechani smon
one nold half; positioning a conpliant tape onto the nold half conprising
the sealing nechanlsn1 pl aci ng a sem conductor device into the nold so that
the conpliant tape is between the sem cdhductor device and the sealing 25
mechani sm and nol ding the sem conductor device in the nold while exerting

a sealing press " beHmee t he seal ing nechani sm and conpliant tape agai nst
a surface of%@#%—é%ﬁ¥%5ﬁﬁgég%ﬁi§@99%e. It would be convenient hereinafter to
describe the invention in greater detail 30 by reference to the
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under st ood asngwipedessibed witherefsaitdentol thy abdorhfrthyiiodewirdenini whigat i on  of the
invention as defined by the claims. -5- Brief Description of the Draw ngs An

exanpl e of® an apparatus and nethod in accordance with the invention wl|

now be descriped 1 therb8d- SEQIAE) dife ViRQv @p&ﬁmmnglaagarqf@%d&ﬁamgtbm' ch: 5
FIG 1 is a cross-sectional side view of a nol ding apparatus according to

the pref err creteredniadiment afiee invertian on; FIG 2 are cross-sectional side
views of (a) a sealing nechanismincluding a 10 |ayer of tape placed over
t he seal i ng nechani sm before nolding, and (b) a |ead frame encapsul at ed

wi th EMC af t eflGn2l aterggoss-sdctiohal sidmbiewg afdahasesling mesipaitsmvrdlydingad FI G 3

shows a s c Y 0 [ 0 15 system
i ncor por aqu Y‘%}r Ofot\éﬁé dlaec\gdpépvzftrrgiﬁﬁg eél%%g?ﬁ%ﬁ?@%gre rﬁ]o@eﬁggdn@ﬁbodi ment
of the i nventleatm frame encapsulated with EMC after molding with the sealing mechanism

respectively; and
FIG. 3 shows a schematic overview of the primary components of a molding
15 system incorporating the molding apparatus according to the preferred

embodiment of the invention.

Detailed Description of the Preferred Embodiment

20 FIG. 1 is a cross-sectional side view of a molding apparatus 10 or mold
according to the preferred embodiment of the invention. The molding
apparatus 10 comprises two mold halves, which may be in the form of a top
mold 12 which is movable relative to a bottom mold 14. A sealing mechanism
16, such as a coating of elastically deformable rubber material, is applied to

25 the top surface of one mold half, such as the bottom mold 14. The coating is
configured to exert a sealing pressure between the surface of the bottom mold
14 and a surface of a semiconductor device located in the molding apparatus

10 for molding.

30 In addition, a layer of compliant film or tape 18 is placed onto the sealing
mechanism 16. The tape 18 may be made of a plastic material, most
preferably polyimide, or Teflon. The plastic material or Teflon should be of a
type that is substantially resistant to abrasion by the EMC. The compliant

tape 18 should be re-useable to last multiple molding shots, preferably at least



Det ai | ed Description of the Preferred Enbodinent 20 FIG 1 is a
cross-sectional side view of a nolding apparatus 10 or nold according to
the preferred enbodi nent of the invention. The nol ding apparatus 10
conprises two nold hal ves, which may be in the formof a top nold 12 which
is novable relative to a bottom nold 14.-8x seal i ng nmechani sm 16, such as a
coating of elastically defornmable rubber material, is applied to 25 the top
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length of tape 18 to the molding apparatus 10. The tape 18 can be coupled to
15 a tape collector module 22 located on an opposite side of the molding
apparatus 10 that also comprises a tape reel for collecting tape 18. The tape
supply module 20 should preferably be configured to store a sufficient length
of unused compliant tape 18 to repeatably supply unused tape 18 to the
molding apparatus 10.
20
After a predetermined number of molding shots are conducted, the tape
supply module 20 and tape collector module 22 can be activated to move the
tape 18 so as to position a fresh, unused section of tape 18 over the sealing
mechanism 16. One method of activating the tape supply 20 and tape
25 collector 22 modules is to utilize a separation device to first separate the tape
18 from the sealing mechanism 16. The separation device might function by
lifting the modules 20, 22 to an elevated height before the respective tape
reels are rotated, for example, in the clockwise direction of the embodiment in
FIG. 1. After rotation of the reels by a certain distance, the modules 20, 22

30 can be lowered again to set the tape on the bottom mold 14.

After a section of tape 18 is positioned over the sealing mechanism 16, a
substrate such as a lead frame 24 is placed onto the bottom mold 14 on top of

the tape 18. The tape 18 is thus positioned between the lead frame 24 to be



apparatus 10 that includes a reel of tape 18 that can continuously supply a
| ength of tape 18 to the nolding apparatus 10. The tape 18 can be coupled to
15 a tape collector nodule 22 | ocated on an opposite side of the nolding
apparatus 10 that al so conprises a tape reel for collecting tape 18. The
tape supply nodule 20 should preferably e configured to store a sufficient
length of unused conpliant tape 18 to repeatably supply unused tape 18 to
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mechani smgl6. The top nold 12, which has a nunber of nolding cavities 28
corresponding to nolding areas for the dice, is |owered onto the |ead frane
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repeated with another moldlng shot. A predetermined number of molding
shots are carried out on the same section of tape 18 over the sealing
15 mechanism until it is necessary to use a new section of tape 18. At that point,
the tape supply module 20 and tape collector module 22 are activated so that
the used section of tape 18 is moved away from the sealing mechanism 16
and a new section of tape 18 is placed over the sealing mechanism 16.
Thereafter, a new lead frame 24 can be placed onto the bottom mold 14 and
20 the process may be repeated for another predetermined number of molding

shots.

FIG. 2(a) is a cross-sectional side view of a sealing mechanism 16 including a
layer of tape 18 placed over the sealing mechanism 16 before molding. There
25 is preferably a layer of adhesive compound 30 between the compliant tape 18
and sealing mechanism 16. Most preferably, the adhesive compound 30 is
comprised in a surface of the tape 18 facing the sealing mechanism 16. The
adhesive compound 30 promotes adhesion between the sealing mechanism
16 and the tape 18 to avoid unnecessary movement of the tape 18 before and
30 during the molding process. However, the tape 18 may also function without
the adhesive compound 30 since the tape supply module 20 and the tape

collector module 22 also serve to hold each section of tape 18 in position.



| ead frame 24. Mol ded bl ocks conprising EMC 26 are thereby formed on only
the top surface of the |lead frame 24. The sealing nechanism 16, in
conjunction with the tape 18, prevent seepage of EMC into the bottom surface
of the lead frame 24. 10 After nolding, the lead frame 24 is renoved from
the bottomnold 14, a new |lead frane is‘% aced onto the bottomnold 14, and
the nol ding process is repeated with another nolding shot. A predeterm ned
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tape 18 facing the sealing mechani sm 16. The adhesive compound 30 pronotes
adhesi on bet waeghartsm d641omabriesiEnaxyiteenEM&G26nd t he tape 18 to avoid
unnecess novenent of the tape 18 before and 30 during the nolding
process. wever, the tape 18 may al so function w thout the adhesive
conpound 30 skl shows aysehanplid gvervidwl &f the pandiry kempapents oblal eolding nodul e

22 al so servegf o N Ea5InS §d 18diRG A5HRPatd8 10" aB&5kihG AB- theSoreferred
embodiment of the invention. Lead frames 24 to be molded are introduced
into an input module 32 for preheating before being transferred together with

15 EMC via an input module 32 to the molding apparatus 10 for molding.
Molding is performed at the molding apparatus 10 as described above. After
molding, the lead frames 24 are removed from the bottom mold 14 to an
output module 34. At the output module 34, encapsulated lead frames may
be inspected for defects such as flash, voids, incomplete fill and others. The

20 gate and runner cull formed during molding are typically also removed at this

output module 34.

A tape supply module 20 supplies tape 18 to the molding apparatus 10,
preferably from a reel of tape 18, to aid in the molding process, and a tape
25 collector module 22 collects used tape 18 from the molding apparatus 10 as
described above. From the output module 34, the lead frames 24 may be
further transferred to a de-flash module 36. The de-flash module 36 includes
a de-flashing device for removing any mold flash and/or bleed. Mold flash
and/or bleed removal may be accomplished with the use of an abrasive
30 medium. Accordingly, the lead frame may be blasted with an abrasive
compound such as plasma gas or other abrasives, in order to remove any
flash or bleed that manages to seep through to the unmolded surface of the
lead frame 24 notwithstanding the sealing pressure exerted by the sealing

mechanism in the mold.



FIG 2(b) is a cross-sectional view of a |lead frane 24 encapsul ated with EMC
26 after nolding with the sealing nechanism 16. The EMC 26 sel ectively
covers the top surface of the |lead franme 24 as guided by the positions of
the nolding cavities 28 and enters and fills crevices of the |lead frane 24,
but is 5 prevented fromcovering the bottm surface of the |ead franme 24 by
the sealing nmechanism 16 in conjunction with the tape 18. The tape 18 does
not adversely affect the reliability of the sealing nechanism 16 to prevent
seepage of EMC to the bottom surface, but serves to protect the sealing
mechani sm 16 Theoinvendioasieseriteyg henein EVELIszeptibl® ta-yaHatignss menddificatigishandien ¢
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t he nol di ng apparatus 10 as descri bed above. After nolding, the |ead frames
24 are renoved fromthe bottomnold 14 to an output nodule 34. At the

out put nmodul e 34, encapsul ated | ead franmes may be inspected for defects
such as flash, voids, inconplete fill and others. The 20 gate and runner
cull formed during nolding are typically also renmoved at this output nodul e
34. A tape supply nodul e 20 supplies tape 18 to the nol di ng apparatus 10,
preferably froma reel of tape 18, to aid in the nolding process, and a tape
25 collector nodule 22 collects used tape 18 fromthe nol di ng apparatus 10
as descri bed above. Fromthe output nodule 34, the |ead frames 24 may be
further transferred to a de-flash nodul e 36. The de-flash nodul e 36 incl udes
a de-flashing device for renoving any nold flash and/or bleed. Mld flash



and/ or bl eed renoval may be acconplished with the use of an abrasive 30
medi um Accordingly, the lead frane nay be blasted with an abrasive
conmpound such as plasma gas or other abrasives, in order to renpove any
flash or bleed that nmanages to seep throygh to the unnol ded surface of the
| ead frame 24 notw t hstandi ng the sealihg pressure exerted by the sealing
mechani smin the nold. -9- The invention described herein is susceptible to
variations, r@difjgations and/or additions other than those specifically
described and Tt TS to be understood that the invention includes all such
vari ations, nodifications and/or additions which 5 fall wthin the spirit

and scope of fhe 0, Lt iQn. -10- Had: atus for nol ding
a sem conductf)'r d?@ll @aﬁ%ﬁ%?c}rﬁwﬁ%ﬂgg érrel%lw(:i I ngﬁ&eﬁge?%ﬂ)ﬁg'ﬁg hal ves, one
nol d hal f conpri siangna@d Hcludingr édssi imbl hablesngpnee onadi saif congrisingt @d and

configured to _exert . sealin essure between a surface of the nold half
and a sur PaceBPesside pealng, heBhara; fenstyetad ane noonifes do el 2
conpl i ant t apseapog igréssuad | betedro at berfatel of el Indtdmalfi shd@ bhvaceeaf iang

mechani sm bet ween the sem conduct or devi ce a d the sealing nmechanism 10 2.
The appar at usSSTNEFIHCIRY deyice legaigdin theg) iaﬁ'a a layer of adhesive conpound

bet ween the conpl izagdmpiRRetapeboshienssalonfttheshiaMafBomprisihg@heBEAIRt US
according to claim2, wherein the adhesive conpound is 15 conprised in a

surface of tHeeghgnsm hetwaea the samiconducecdsvitanend heseplinghaeshanisi. pr ecedi ng
clains, whgrein the conpliant tape is nmade of plastic material or Teflon.

2. The apparatus according to claim 1, including a layer of adhesive

compound between the compliant tape and the sealing mechanism.

3. The apparatus according to claim 2, wherein the adhesive compound is

15 comprised in a surface of the tape.

4. The apparatus according to any one of the preceding claims, wherein

the compliant tape is made of plastic material or Teflon.

20 5. The apparatus according to claim 4, wherein the plastic material

comprises polyimide.

6. The apparatus according to any one of the preceding claims, wherein
the compliant tape is substantially resistant to abrasion by epoxy molding

25 compound.

7. The apparatus according to any one of the preceding claims, wherein
the compliant tape is fabricated to be reusable to last for multiple molding
shots.

30
8. The apparatus according to claim 7, wherein the compliant tape is

fabricated to last at least five molding shots.



20 5. The apparatus according to claim4, wherein the plastic materi al
conpri ses polyimde. 6. The apparatus according to any one of the preceding
clainms, wherein the conpliant tape is substantially resistant to abrasion
by epoxy nolding 25 conpound. 7. The ap?aratus according to any one of the
precedi ng clains, wherein the conpliant 1ape is fabricated to be reusable
to last for nmultiple nolding shots. 30 8. The apparatus according to claim

Chotac e L E SoaPe BRbrhdPEcddtang WEhy Bher i bRBEah dAAStintMiRGTY. | 10

shots -11- 9. us accor o any I'ng-cl ai s,
including a atgpe mmggignrgenmmne rauttmnattqabymham byse@harmg)é campbianti on of

conpl i ant 6*55%?%53{‘%9% h%r}g&g% Rall tgrgﬂoédlﬁé%ﬁét a nolding shot. 5 10. The

appar at us acc e thangi ng nechani sm
conprises a tape supply nodul e | ocated on one side of the nold and a tape

col | ector cated o 0 ide of the mpld. 11. The. appar at us
accor di ng ﬁ 0 tﬂ fO W@E’él ﬁc“e‘gg'ﬁgog tgpé”%ﬁ'ﬁn&e 1P REGnd t he
tape col | ect Qﬁemwnﬁ:camme§s$a® $.apsy m@able I&é’ated' b creradebliheaticlar ding to
claim10 or claim 11, wherein the tape supp nodul e is configured to store

a sufficient qf’é’r@ﬁﬁe@”%ﬁﬁ%’%d@&'ﬂﬂaﬁ%@n@” ap SBBOSt”G §&peamed-suppl y unused
tape to the nold. 15 13. The apparatus according to claim 12, including a
device for activating the tape supply and tape collector modul es to
aut omat i cal | yllposiThe@pparates acenidingto gais @, wigecio eaeh ohthenigpd.supply

10 module and the tape collector module comprises a tape reel.

12. The apparatus according to claim 10 or claim 11, wherein the tape
supply module is configured to store a sufficient length of unused compliant
tape to repeatably supply unused tape to the mold.

15
13. The apparatus according to claim 12, including a device for activating
the tape supply and tape collector modules to automatically position a section

of unused tape onto the mold.

20 14. The apparatus according to claim 13, including a separation device for
separating the compliant tape away from the sealing mechanism prior to

activating the tape supply and tape collector modules.

15. A method for molding a semiconductor device comprising the steps of:
25 providing a mold including two mold halves;
constructing a compressible sealing mechanism on one mold half;
positioning a compliant tape onto the mold half comprising the sealing
mechanism;
placing a semiconductor device into the mold so that the compliant
30 tape is between the semiconductor device and the sealing mechanism; and
molding the semiconductor device in the mold while exerting a sealing
pressure between the sealing mechanism and compliant tape against a

surface of the semiconductor device.



20 14. The apparatus according to claim 13, including a separation device
for separating the conpliant tape away fromthe sealing nmechanismprior to
activating the tape supply and tape collector nodules. 15. A nethod for

nol di ng a sem conductor device conpri si ng the steps of: 25 providing a nold
including two nol d hal ves; constructing-d2conpressible sealing mechani smon
one nold half; positioni ng a conpliant tape onto the nold haI f conprising
the sealing chani s em.co. tor. Vi d so that
the conpli antjﬂge Oaihgp@kﬁhgd%gfé:ﬂ %’t?)hclg@e{rﬁ?%ﬁg{}gt erccgﬁpll i 'gtrﬁ% %Seal | ng
mechani sm  anef plagticahatgridlfoe Teflom.conduct or device in the nold while exerting
a sealing pressure between the sealing nmechani smand conpliant tape against
a surface of the sem conductor device. -12- 16. The method according to

claim 15, whefgin 'ItHéem@ﬂdeﬂ'ao%Bidu’ﬁg?\Rﬁclbﬁn meas cldlin Pb,ashereinbeionsdliapt Tefl on.
17. The met hod accordin Pg to claim15 or claim 16, wherein the conpliant 5

tape i s subst@REiBPYBFGHIE|Lesifant o ghasiondy Wxéﬂﬂﬁ!?”ﬁﬁPmpﬁB“%omound 18.

The net hod according to any one of clains 15 to 17, including nmaintaining

substantially the same section of conpliant ta fpe over the sealing mnmechanism
a

for multiple Wl diTg smibed apgording theanyeoRedohctedndi Hy teol8l mcha\dm
| nel uding t heshfinAf sSHLRRIN AL ke bi2ngh BEchRIAR AL ing AN t ape

after said multi Ing s ots e met cordlng
wher ei n t he coepharast forapeltiple mdaingespbtsced by anot her section of corrpl | ant
t ape frorqoal single strip of conpliant tape.

19. The method according to claim 18, including the step of automatically

changing the section of compliant tape after said multiple molding shots.

20. The method according to claim 19, wherein the compliant tape is
15 replaced by another section of compliant tape from a single strip of compliant

tape.





