-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. Baékground and Prior Art Molding in a
sem conduct or | ead frame package is perfornmed to protect a 15 sem conduct or
integrated circuit die attached to a metal lead frane substrate in a
conventi onal packagi ng process. Nbldlng is carried out in a nold press or
mol di ng machi ne. Typi cal MET ob) A i) ' HgNGa nol d chase wth
two nol d hal ves, which sandmﬁc the sem conductor dice
posi ti oned within cavities fo#gggﬂﬁﬁbiﬁg£§%§§5%§¥gg%. Encapsul ati on 20
material, such as epoxy nolding conpound ("EMC'), is introduced into the

cavity of he 1ml, d tt]er el% encapsul ati ng the sem conductor dice. One
seni conductor Eﬁ%ﬁ%@—%ﬁﬁ—ﬂas been devel oped fairly recently is the quad,

flat, no-lead package sometimes known as a QFN package. A 25 characteristic
of a QFN packﬂ%e is that EMC is nol ded around a sem conductor die on only
one side of tH&e XAt felategpia the énolding @fpposemisondycier geviepeaBdHBtrate is
subst anti al | y FHReIRf toFMe: m@amgp@lc# ﬁﬁco%l]@cbﬁ%bé’h tfzRldniy B0 sRBEhe ! WO
categories, either mat ri x For the matrix QFN package a
singl e die is dgvicadhawidas @mduc@amlmuc@umnlgegmlsacmgs ae@uad&aé is

| ocat ed wiqphi ty. Hence, each die is individually
encapsul at ng (r)Nnd ttﬁacpql‘@aw%éﬁggéAfter nol ding; the lead franme is singul ated
bly cutting the netal of the |lead franme between each encapsul ated die.

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 subsirate
in a conventional packaging process. Molding is carried out in a mold press
or molding machine. Typically, the molding machine inciudes 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 genérally

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.



-2 As for the block QFN package, the | ead franme has separate bl ocks of die
pads to which dice are attached,. and each bl ock has a square array of die

pads. During nmolding, all the dice on the die pads in the sane block are 5
| ocated in the same nold cavity. Hence, all the dies in the sane block are
encapsul ated in the sane bl ock of noldi ng2and singulation is perforned by

cutting through the lead frame and the nolding material 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 conductor chip located within the
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devel oped to awtting tmrbeglptlwdbedfrafnee@td(wefmejslhng rpatepaldeetiveen thepdiet & an
adhesi ve tape { ! surface of the lead frane that is to 25 be free of
epoxy. This nethod is described in US Patent Publication Nunber

2003/ 0082854A1 entitled, "Lead Franme, Method of Manufacturing the Same, and

Met hod of n urin o) ctor Device Using.the Sane". Mass
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| ead packages are lead frame based packages and have an exposed die paddie.
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.



frame (taping) is perfornmed prior to the package assenbly process. -3- A
problemwi th this approach is that |ead frane warpage may occur during

nol ding due to a difference in the coefficient of thermal expansion between
a material constituting the lead frame and the material constituting the
adhesive tape. Furthernore, the taping pBecess is relatively expensive
because the 5 adhesive tape has to be applied individually to each Iead
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i gh ol amiPng lrgetar 8epd ind ca .t preheiRg sach et HHLTABE P gORIngs can be
effective to pupM&MtortNthe@bdhig bé Pipaded td rrembseemé rs@ihegiw tape Wiep! ded
s(urface of the substrate 25 The seal i ng nmeans may rT’PI‘I se an elastically
def or mabl e co81AIHRGwRIE gome adhesivity may even remain on th ead frame surface
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. 1t 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 fo change the coating. That could be expensive and time-

consuming.



preferably heat resistant and may be, for exanple, a silicone or fluorine
based rubber coating. It is typically lamnated onto the surface of the

| 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

mol di ng conmpound ("EMC') on the rubber cdating, the EMC will tend to abrade
t he rubber coating and shorten its useful |ife span. Once the rubber
coating is abraded, it would be necessary to change the coating. That could
be expensive and tinme- consumng. -4- It would be advantageous to prol ong
the life of tHewoulibbe =ivahiaggouetmprolong heaitifer efithe ngbbieh eseafifigeoteangness of
t he sealing neaps. 5dSu. r f the Invention It is thus an object of the
present invent"i”H'ﬁ’qua Hp'gg?}&%eg‘?‘f;t'é(ﬁ'ﬁ%ﬁsaﬁgea NS REH5d to nol d substrates

usi ng seal ing nechani smconprised on a surface of a nold, wherein the
useful life of_ the sealing nechanismmay be prolonged. 10 According to a
first aspect (M'E@NM&IYSH?—OQhere is provided an apparatus for nolding a
sem conductor device conprising: a nold including two nold halves, one nold

hal f conprising a conpressible sealing mechanism constructed and configured
to exert a sedfisighysr ar shiect it theapreserfuinyentionoic pevidee anmArPamits aadd a
surface of a ! j : i Ll de pant tape
posi ti onabl e éﬁ?@?ﬁg“ﬁﬁuﬁﬁﬁgfgﬁp@%@ﬂ‘g @ﬁ%@é{iﬁfﬂ&npﬂﬁg@ﬁgrﬁf sm dé’t ween

t he sem conduaifer mdidywbereimithetusefud &t oftine seating menanisAcmay dierpgolonged. second
aspect of the invention, there is provided a nethod for 20 nolding a

sem conduct’or device conprising the steps of: providing a nold i ncluding

L g})f nol d hal veSccoeding ta & ditst agpectad tips pysntine theeald povided enagparatas farne nol d

el i . mecharMeHNdPaS RS ORNLTH Baan CrTT A b THEoMENER RS sBoEhat ¢ he
halves, one mold half comprising a compressible sealing mechanism
constructed and configured to exeﬂ 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 Dby reference to the accompanying drawings which iliustrate 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.



conpliant tape is between the sem conductor device and the sealing 25
mechani sm and nol ding the sem conductor device in the nold while exerting

a sealing pressure between the sealing nmechani smand conpliant tape against
a surface of the sem conductor device. It would be convenient hereinafter to
describe the invention in greater detail -930 by reference to the

acconpanyi ng drawi ngs which illustrate one enbodi nent of the invention. The
particularity r.aw .the related descriptionis not to be
under st ood as B?' SfplighoP i o ity of the broad identification of the

invention as defined by the clainms. -5- Brief Description of the Draw ngs An
exanpl e of an apparatus.and nethod in a r.dance with th nve tion, will"
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FIG 1 is a choassadssdipe@withirelerencews @e scotdigding@gapasings,us wisser di ng to

the preferred enbodi ment of the invention; FIG 2 are cross-sectional side
vi ews of (é) a sealing nechanismincluding a 10 |ayer of tape placed over

the sealing ”W@M"@H‘d?@sfs%&tt&ﬁél%d@gweﬁ%? a(ll%lo%g b&ﬁﬁaﬁu&%o@ﬂ%&%at ed
with EMC after nolding wth the sealing mechanism respectively, and FIG 3

shows a scherrmﬂ'ﬁﬂf@"@QéthdWQiﬂ of e ipyen¥@ny conponents of a nolding 15 system
i ncorporating the nolding apparatus according to the preferred enbodi nent

of the invention. Detailed Description of the Preferred Enbodi mnent 20 FIG |
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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 {o last multiple molding shots, preferably at least



16, such as a coating of elastically defornmable rubber material, is applied
to 25 the top surface of one nold half, such as the bottomnold 14. The
coating is configured to exert a sealing pressure between the surface of
the bottomnmold 14 and a surface of a se§1conductor device located in the
nmol di ng apparatus 10 for nolding. 30 In"addition, a layer of conmpliant film
or tape 18 is placed onto the sealing nechanism 16. The tape 18 may be nade
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mat eri al vvhen the tape 18 is sufficiently worn-out. Wiile it is possible to
manual |y place the ta over t eal e or. to
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apparatus 10 that  ihcludes a reel of tape hat can continuously supply a
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t he
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. Atfter 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



nmol di ng apparatus 10. 20 After a predeterm ned nunber of nolding shots are
conducted, the tape supply nodule 20 and tape coll ector nodule 22 can be
activated to nove the tape 18 so as to position a fresh, unused section of
tape 18 over the sealing nechanism 16. CZe nmet hod of activating the tape
supply 20 and tape 25 collector 22 noduleS’is to utilize a separation device
to first separate the tape 18 fromthe sealing nmechanism 16. The separati on

device m ght Kgddd @ARd ke ddafihd MBedHRisiP 6. eThéOtop2hald 12N Wili@Y a8 hei ght
before the respective tape reels are rotated, for exanple, in the clockw se
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conpri si ng EMS 9% 162 TeME4hy formed on only the top surface of the |ead
frame 24.4ghe sealing nechanism 16, in conjunction with the tape 18,
prevent seepa%e of EMC into the bottomsurface of the |ead frame 24. 10
After nol di ngAftenaalding the daad frame 24ris feeed from thaboiemtmaldntsh @ new a new
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repeated with another molding 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 18.
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 s 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.



repeated wi th another nolding shot. A predeterm ned nunber of nolding shots
are carried out on the sane section of tape 18 over the sealing 15 nechani sm
until it is necessary to use a new section of tape 18. At that point, the
tape supply nodul e 20 and tape coll ector gndule 22 are activated so that

the used section of tape 18 is noved away“fromthe sealing nechanism 16 and
a new section of tape 18 is placed over the sealing nmechanism 16.

Thereafter, appgwhrad %@&f%?&?on%ﬁme\neof@ I@é@‘ﬁaﬁ@@« é%ﬁ%&ﬁg@tﬂq&l and 20

t he process é be rep eated for anot her pre deter m ned nol di ng
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18 in position. is a cross-sectional view of a |ead frame 24

encapsul at ed \mema@m 162f@°'8f&béﬁ5'%b!dth$gEMPt% the sealing nechani sm 16. The
EMC 26 seligctively covers the top surface of the |ead franme 24 as gui ded by
t he positions of the nolding cavities 28 and enters and fills crevices of
the lead franmEl@43 shows iassthemadicaveniew obthecprieaiynepmprnents eformmnldingice of

15 Thet ape DeAaEchBEreRg e BolRA BRbAUE 10 HAGU R W ofirbRed 1°, P
mechani sm 16 tembodevenitof tee dpagornf LEMT ftamnash24 b@ﬂ)eonolsladfaemtrdmwt:eéerves to
protect the S‘?ﬁ% iarﬂqnput 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 inspecied 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 tfape 18 from the molding apparatus 10 as
described above. From the output module 34, the lead frames 24 may be
further transferred 10 a de-flash module 36. The de-flash module 36 includes
a de-flashing device for removing any mold flash and/or bieed. 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.



mechani sm 16 from abrasion by the EMC 26. 10 FIG 3 shows a schematic
overview of the primary conponents of a nolding systemincorporating the
nol di ng apparatus 10 according to the preferred enbodi nent of the
invention. Lead franmes 24 to be nol ded arg introduced into an input nodul e
32 for preheating before being transferred together with 15 EMC via an i nput
nodul e 32 to the nol ding apparatus 10 for nolding. Mlding is perforned at
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 nodul e Tha InvenRtiepdencabed hereitisisuarrpbIR) vagaiangspeeiieafions ander ect s

- such as fl asr‘adéﬁﬁbr@%’{ mgﬁ%ﬁe kil 'H%s@ﬁﬁ?if’énd it Ehetozlﬂe GHePstead tapnner

cull formed during nD are typica al so renoved at this output nodul e
34. A tape supp@ gnvaﬁ@ullecladﬁsalbpwesar@ap@ reodificatiprs &mlaﬁ additignsawhiclus 10,
preferabl ysfr i | di ng process, and a tape
25 coll ectgr ?Jf‘d{?\ r?@é S@” %@%?s&p%soéy%t%‘bog’efgsﬁ@%ﬂnhe 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 nodule 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 may 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 through to the unnol ded surface of the

|l ead frame 24 notw thstandi ng the sealing pressure exerted by the sealing
mechanismin the nold. -9 The invention described herein is susceptible to
Mari ations, nodifications and/or additions other than those specifically
described and it is to be understood that



the invention includes all such variations, nodifications and/or additions
which 5 fall within the spirit and scope of the above description. -10-
CLAIMS: 1. An apparatus for nolding a sem conductor device conprising: a
nmol d i ncluding two nol d hal ves, one mold half conprising a 5 conpressible
seal i ng nmechani sm construct ed and configured to exert a sealing pressure
bet ween a surface of the nold half and a, @urface of a sem conductor device
| ocated in the nold that i's not encapsuiated during nolding; and a
conpliant tape positionable onto the nold half comprising the sealing 10
mechani sm bet@wegms: he sem conduct or device and the seal i ng mechani sm
wherei n the conpressi ble sealing nechani sm conpri ses a coati ng .of

el astically deformable naterial applied to a top surface of the nold half

that is COG)@ﬁ”%AYﬁaWa‘rélu@?or'rﬁ@]@ﬁw B RiciHdede8 ddhpriBRgsem conduct or
device that is not nol 'Cll he apparatus accordi n? to claim1,
[

i ncl udi ng a | ayer aofn@@lh’é@luﬂﬁlg é‘&@rp'iﬁ'@l‘i’d hebese amne h‘@;ﬂldoh@ GOMPrisiige @and t he
seal i ng ss?’o!eTg@a gpﬁ'fe%ﬁ sr"f\cﬁ&‘iéih@gaot %n? @%ﬁﬂg?xred"’@@r&e[phtghe

adheS|ve co ou d 'S rised Tn a surface o
appar at us acc&eﬁ&nmg)ressuaen;be@memfa swmqsr et 8w mpl¢ | halfnand \memémcre of lae

The. appar at usemi SRRy deyRel Rieafer R, e, Bloiine 1A, orRpiifapRL AL, ooo

pol yi m de. 6.mdldmgaapdr at us accor di ng to any one of t he preceding cl ai s,

herein Lhe COMDLl ot AP b BRLALHRS bt SR il R haRbdihng? POy

10  mechanism between the semiconductor device and the sealing mechanism;
wherein the compressible sealing mechanism comprises a coating of
elastically deformable material applied o a top surface of the mold half that is
coextensive with at least the whole surface of the semiconductor device that
is not molded.
15
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
20  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 polytetrafluoroethylene.

25 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 substantiaily resistant to abrasion by epoxy molding
30 compound.

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



7. The apparatus according to any one of the preceding clains, wherein the
conpliant tape is fabricated to be reusable to fast for nultiple nolding
shots. -11- 8. The apparatus according to claim?7, wherein the conpliant
tape is fabricated to |last at |least five nolding shots. 5 9. The apparatus
according to any one of the preceding clains, including a tape changing
mechani smto automatically change a sect#ﬁn of conpliant tape positioned on
the nold half after a nol ding shot. e apparatus according to claim9,
wherein the tape changing 10 nmechani sm conprises a tape supply nodul e

| ocated on one side of the nold and a tape collector nodule | ocated on an

opposite side of the nold. 11. The apparatus according to claim 10, wherein
each of the thpe JHEpPRPArAWE ASOHHRY (P Ciaimné wheraintibe camplirat &Rfis ses a

tape reel. 153%3@'&1&, 1aRPR & y@ﬁm"qq Behtk0 claim 10 or claim 11, wherein

the tape supply nodule 1s con |gured 0 store a sufficient length of unused
conpl i ant tape to repeatably supply unused tape to the nold. 20 13. The

appar at Us ASCOT di kel gl fddorahBGb Ul debr 6 piseclity Ay Atlihg e | 2Pe

supply an ape col au onatlca onoa Sect%n  of
unused t ape cmtapet umngtngjmemhanla'mdoaqlpanahmyamangel|an§pcmon _mfa:]ommlant

i ncluding a arat vi,ce f 25 sep tin he conpliant tape away
fromthe seal F %pPr%' ‘?ﬂd%’P#*]SrTB'B W"ﬁt&&ﬁr@ Pﬂgﬁﬂ?{ﬁe tape supply and tape
col | ect or nodul es 15. A method for nol ding a sem conductor device

corrprlsmgt a, nold including two nold halves 30

rovi di :
constructi ng ﬁ%reeégpﬁra Ss\é'&ﬁfﬂg‘gné%r%% -OWH%rﬁg‘ B¢ f2R&) $aNgHKki ¢ i oni ng
a conpl i amf trﬁé@né?i‘ﬁr@ cbfiris®d d thsd EuspRiddsicdcited oredld §ife of the mold

and a tape collector module located on an opposite side of the mold.

11.  The apparatus according to claim 10, wherein each of the tape supply
module and the tape collector module comprises a tape reel.

15
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.

20 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.

14.  The apparatus according to claim 13, including a separation device for
25 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:
providing a mold including two mold halves;
30 constructing a compressible sealing mechanism on one mold half;
positioning a compliant tape onto the mold half comprising the sealing

mechanism;



mechani sm -12- placing a sem conductor device into the nold so that the
conpliant tape is between a surface of the sem conductor device and the
sealing mechanism and nol ding the senm conductor device in the nold while
exerting a sealing 5 pressure between the sealing mechani smand conpliant
tape against a surface of the sem conductor device; wherein the
conpressi bl e seal i ng mechani sm conpri ses 3_ coating of elastically
deformabl e material applied to a top surface of the nold half at | east
coextensive with at | east the whole surface of the sem conductor device 10

that is not nol deglacky aTmmn@ﬁdlmbra@amsiim@ the rﬁd)l&im izt théejomipliabthe
conpliant tape is de of zrafsti C ntﬁt erial or oI tetrafl ugroethyl ene. 15
5

17. The met hd8P@dE VRSN t 5&:‘ arenof sthEr seNigPRFUGior HRYPR 3G e SBAIY ant

tape i s substagédapidny. drRSi stant to abrasion by epoxy nol di ng conmpound. 18.
The nethod according to any one of clains 15 to 17, including maintaining
subst anti al I'y t he Ra#Eg dbe sewicoptueianpeviemin thﬁp‘éoﬁ\)@'?”et%%ﬁ isaglin20

el ddi g ne"Syake SheuBh M ecifih SmepanisCalF LANPIERE S ot &0k ™ ape
after sai d meufape of thel stimigorzhustas degige20. The rret hod accor di ng to claiml9,
wherein the conpl 'vﬁ-{étr?MRS cloﬁ}g)n% %ﬂ{@%%guéa’ nfAREAEH 35HbARR QlogRHPhf ant tape

froma single stri conpll
elastlcally deformable material applled to a top surface of the mold half at

least coextensive with at least the whole surface of the semiconductor device
10 that is not molded.

16. The method according to claim 15, wherein the compliant tape is made
of plastic material or polytetrafluoroethylene.

15 17. The method according to claim 15 or claim 16, wherein the compliant
tape is substantially resistant to abrasion by epoxy molding compound.

18. The method according to any one of claims 15 to 17, including
maintaining substantially the same section of compliant tape over the sealing

20 mechanism for multiple molding shots.

19.  The method according to claim 18, including the step of automatically
changing the section of compliant tape after said multiple molding shots.

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

tape.



