-1- SYSTEMS FOR DEGATING PACKAGED SEMICONDUCTOR
DEVICES WITH TAPE SUBSTRATES CROSS-REFERENCE TO
RELATED APPLICATION 5 This is a new application filed under Section
26(6) of the Singapore Patents Act claiming the earlier filing date of
Application No. 200305841-9 filed on 9 September 2003. TECHNICAL
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substrate, or "board,"” which provides a connection pattern of input an
outgftlelements 20 (e.qg., contacts, leads, or other electrodes) is
positioned on a semiconductor die. Typically, the substrate is positioned
on the bond pad (i.e., input/output electrode) bearing surface, or "active"
surface, of the semiconductor diel ¢ BRIEF Ad-grbkde the desired
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substrate Q@a¥RR semiconductor packaging methodologies have found widespread use.

Among those that have been commonly used is the so-called “board-on-chip”
arrangement of a substrate relative to a semiconductor die. As its name implies, a
substrate, or “board,” which provides a connection pattern of input and output elements
(e.g., contacts, leads, or other electrodes) is positioned on a semiconductor die.
Typically, the substrate is positioned on the bond pad (i.e., input/output electrode)
bearing surface, or “active” surface, of the semiconductor die.

In order to provide the desired connection pattern, a substrate typically includes
a planar dielectric member, electrical contacts on the die-facing side of the substrate,
conductive traces that extend laterally along the dielectric planar member, and
redistributed contact pads, or “terminals,” that are exposed at the opposite surface of
the substrate. A substrate may also include conductive vias that extend through at least
a portion of the thickness of the substrate to connect contacts to corresponding
conductive traces.

In addition, to facilitate the formation of a molded protective structure, or
“package,” around the substrate-semiconductor die assembly, the substrate may also
include a mold gate. A mold gate is a feature on the substrate which is configured to

communicate with a mold runner through which liquid packaging material is
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include a mold gate. A mold gate is a feature on the substrate which is
configured to communicate with a mold runner through which liquid
packaging material is -2- introduced into a mold cavity and to direct the
liquid packaging material to desired locations in a desired fashion.
Conventionally, when the substrate of a sezniconductor device assembly
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tape substrate 1, 1'. Moreover, the use of an additional material layer to
adhesive material 7.

As the dielectric film 2 is flexible, the mold gates 5 of tape substrates 1, 1’ are
typically formed by laminating an additional material layer to the surface 4 of the tape
substrate 1, 1’ which is opposite from the conductive trace-bearing surface 3 of the tape
substrate 1, 1. This additional material layer may be used to form the mold gate 5
itself, or to support a mold gate 5 which has been formed in the flexible dielectric film
2. Of course, the requirement that two material layers be laminated onto a flexible
dielectric film 2 and, thus, separately patterned, undesirably increases the cost of
fabricating the tape substrate 1, 1’. Moreover, the use of an additional material layer to
form a mold gate 5 may undesirably increase the thickness of the tape substrate 1, 1',
which is counter to the trend toward semiconductor device packages of ever-decreasing
dimensions.

Further, conventional tape-automated bonding (TAB) substrates, which include
flexible dielectric films by which conductive traces and contacts, or terminals, are

carried, are typically formed by mechanically punching the flexible dielectric film,
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form a mold gate 5 may undesirably increase the thickness of the tape
substrate 1, 1', which is counter to the trend toward semiconductor device
packages of ever-decreasing dimensions. 30 Further, conventional
tape-automated bonding (TAB) substrates, which include flexible
dielectric films by which conductive traces and contacts, or terminals, are
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of conductive matérial, from whi conduct ve traces of the tape Substrate
arefatsoorhedammbif Hstezoldaate, which has been formed from the single conductive

layer, reinforces the mold gate.

In another embodiment, the present invention includes a mold gate for a tape
substrate. The mold gate includes an aperture formed within a flexible dielectric film
of the tape substrate. The mold gate also includes a support element that overlies at
least a portion of the aperture and is formed from a single layer of conductive material,
from which conductive traces of the tape substrate are also formed. Mold gates that
incorporate teachings of the present invention may be used in conventional
semiconductor device mold encapsulation processes.

The present invention also includes, in another embodiment, methods for
forming the mold gate in a tape substrate. Such a method includes patterning a flexible
dielectric film to include an aperture that communicates with an outer boundary of a
tape substrate of which the flexible dielectric film is or is to be a part. A conductive
film that is formed on or laminated to the polyimide film is patterned to form
conductive structures, such as conductive traces, as well as to form the remaining

support element of the mold gate.



incorporate teachings of the present invention may be used in
conventional semiconductor device mold encapsulation processes. 25
The present invention also includes, in another embodiment, methods for
forming the mold gate in a tape substrate. Such a method includes
patterning a flexible dielectric film to include an aperture that
communigates.with an outer boundary of a tape substrate of which the
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substrates of the present invention are also within the 10 scope of the
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present ihvention: FIGs. 1A a re perspective views of a
conventional tape substrates; FIG. 2 is a perspective view of a tape

15 substrate which include%ﬁmﬁlggﬁﬁﬁgﬁo@@ﬁgwﬁﬁgsem

invention;
In the drawings, which depict various features of exemplary embodiments of the

present invention:
FIGs. 1A and 1B are perspective views of a conventional tape substrates;
FIG. 2 is a perspective view of a tape substrate which includes a mold gate

20  according to the present invention;

FIG. 3 is a side view of the tape substrate, including the mold gate thereof,
shown in FIG. 2;

FIGs. 4-7 are top views of exemplary configurations of mold gates according to
the present invention;

25 FIGs. 8-13 are cross-sectional representations of a flexible dielectric film with a
conductive layer laminated to a surface thereof depicting exemplary processing thereof
to fabricate a tape substrate according to the present invention;

FIG. 14 is a schematic representation of a flexible dielectric film on which a
plurality of tape substrates have been fabricated;

30 FIG. 15 is a side view of an exemplary mold gate that has been formed by the

process shown in FIGs. 8-14;
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FIG. 3 is a side view of the tape substrate, including the mold gate thereof,
shown in FIG. 2; FIGs. 4-7 are top views of exemplary configurations of
mold gates according to the present invention; 25 FIGs. 8-13 are
cross-sectional representations of a flexible dielectric film with a
conductive layer laminated to a surface thgreof depicting exemplary

processin %er f o fabricate a ta substraeaccoﬂrfiin to.the present ..
venton i, 10 1 et L B pE R RS o
on wihidhidughatalityodidagasybsshresdessie hibanfalyricated | G H IG fdTiste a tape

a sgtljlg iew(g)tft n exemPgal_?é mold gate that has been formed by the

tQm; :
process,sr% own PRI, ; BUFIGs. 16-19 are cross-sectional

represent&lion2(ofsa Neldbie diefectnial dilgatevtiiehhifiubtrateamethby exapnpdess shown

of E)Irlq%fsin_{Baat I@(_Z%;employed to fabricate a tape substrate of the

presen |rS1'vent|on; is a side view of a mold gate that has been

formed byHlité Pratgsstshowp iBdh@Ei@s: dieribtand thpeldbRiGe? lodelpidis

a strip including a, plurality, of tape substrates to.which semijcgnductor dice
R T T

the strip oFIEIG 22 anitPpaskayehstsocpuvé Elforbovityvpackagh sapetures formed

Subst 9&%&%%’5‘%%%@ ehor dig, a3 %ﬂ&?&?cﬁ‘é‘gs%@nﬁaﬁg?ar@ and 24
schematically 'depict a process for degating a packaged semiconductor
device thdtlinelddemd 24 pehsubsiratly alcpordiny coctyd présgrinpvartibaged

SERMMRRRIS) ERAT RANG Q%%:E?ﬁsﬂgt\é FOLOIANASHRE present invention.

substrate 10 that incorporates teachin e present invention is shown
15in FIGs. 2 and 3. Tape substrate 10 includes a flexible dielectric film

20, conductive diageRiBbibh aBRAARKIMRS Wiareri a2 e tBle

dielectric film 20, and a mold ‘gate 40. Mold gate 40 includes an aperture
42 formediriagheslbsitaite dfttbetriectipozocatvdchiogppbithelprerent duention is shown

Whiﬁl'i:ﬁ}§u5) %Iﬂi‘&i.a%ﬁé) Qh%géﬁt\é’ 'IB19&:’1‘18!3%%%34%]@81@1@&nc film 20, conductive

traces 34 that are carried by a surface 22 of the flexible dielectric film 20, and a mold
gate 40. Mold gate 40 includes an aperture 42 formed in the flexible dielectric film 20
and a support element 44, which is substantially coplanar with, but electrically isolated
from, conductive traces 34.

As shown, flexible dielectric film 20 is a substantially planar member which
includes oppositely facing first and second surfaces 22 and 24, respectively. Flexible
dielectric film 20 may be formed from any material which is suitable for use in
so-called “carrier substrates,” which are configured to carry conductive traces and other
conductive structures, as well as electronic components, such as semiconductor
devices, that include input/output elements that communicate with the conductive
structures. By way of example only, flexible dielectric film 20 may be formed from
polyimide (e.g., 50 um thick polyimide), which has gained wide acceptance in the
semiconductor device industry for use as a carrier substrate material.

Conductive traces 34 may be secured to surface 22 nonadhesively (e.g., by
lamination of the material thereof to surface 22), as in an adhesiveless flex substrate, or
with a layer of adhesive material between conductive traces 34 and surface 22, as in an

adhesive flex substrate.
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from, conductive traces 34. 20 As shown, flexible dielectric film 20 is a
substantially planar member which includes oppositely facing first and

second surfaces 22 and 24, respectively. Flexible dielectric film 20 may

be formed from any material which is suitable for use in so-called "carrier
substrates,” which are configured to carry ganductive traces and other

conductive structures, as well as electronic components, sych as
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Iea%?%%%?t{l’gﬁﬁgf)gberture 42 and forms a base of mold gate 40. The end

of aperturMaRitgeie dpeosht sdrfase: 2actrogmains erfcgvetisa sd/laddigate 40", shown

facilitate.the.i ctio To]t]] in terial ture -
e el 3 ) B BET A B of which
exanepratprificur shiepes dfsmblavgatecaecéedingtdiave apmglert width or a smaller

invgQy 'ﬂptﬂﬁp\%%g%ﬁq"pf FIG. 4 has a rectangular configuration. Mold
shown in

gate 40", IG. 5, includes an enlarged opening 45" and a
smaller intdfioO48usiyates ofmdlit Batgréécrathgulasinpsh dpeopesisigatin, thereof

int%@ﬁ{p{‘@@ﬁ%ﬁ%}’@gﬂﬁ{ﬂall%Jh‘{‘f%%éﬁ@ﬂ%‘ar thereof, which is connected to

opening 45" at a junction 47", includes two channels 46a’” and 46b'”, between which a
diversion dam 48", or tap, which prevents packaging material from flowing onto bond
wires or other intermediate conductive elements, is located.

Mold gate 40"" of FIG. 7 includes an opening 45"" which is rectangular in
shape and which is narrower than the interior 46”” thereof. The width of interior 46""
tapers outwardly from its junction 47"" with opening 45"", imparting interior 46""” with
a somewhat triangular shape. Of course, other gate configurations are also within the
scope of the present invention.

Turning now to FIGs. 8-14, an exemplary process for forming tape substrate 10
is depicted. The process, which is shown in FIGs. 8-14, may be used to form tape
substrate 10 from either a two-layer (adhesiveless flex) tape or a three-layer (adhesive
flex) tape.

In FIG. 8, a flexible dielectric film 20 is provided with a conductive film 30

(e.g., an 18 um thick copper film) laminated to a surface 22 thereof. Flexible dielectric



15 height than opening 45". FIG. 6 illustrates a mold gate 40" with a Y
shape, the opening 45" thereof comprising a single channel, while the
interior 46" thereof, which is connected to opening 45™ at a junction 47",
includes two channels 46a™ and 46b™, between which a diversion dam
48™, or tap, which prevents packaging matptial from flowing onto bond 20
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be Jgsrﬁ@%e an aperture 42 of a mold gate 40 (FIGs. 2 and 3), as well as other features,

such as vias, slots, or other apertures.
FIG. 11 illustrates patterning of conductive film 30 through mask 130 to form
20  conductive traces 34 and support element 44 of mold gate 40 (FIGs. 2 and 3). For
example, an etchant or mixture of etchants (e.g., wet or dry, isotropic or anisotropic)
suitable for removing the material of conductive film 30 at a faster rate than it removes
the material of flexible dielectric film 20 may be permitted to contact regions of
conductive film 30 that are exposed through apertures 132 of mask 130.
25 Following patterning of flexible dielectric film 20 and conductive film 30,
masks 120 and 130 may be removed, or “stripped,” as known in the art.

Thereafter, additional conductive features (not shown), may be formed by
known processes. For example, the surfaces or sidewalls 43 of aperture 42 may be
coated with a thin layer 49 of material (e.g., gold, platinum, palladium, nickel, silver,

30 etc.) that will reduce or prevent adhesion of a packaging, or encapsulant, material to the
material of flexible dielectric film 20. As desired, some or all of the conductive

structures that are carried by flexible dielectric film 20 may also be plated with desired



FIG. 10 depicts patterning of flexible dielectric film 20 through mask 120.
In particular, an etchant or other chemical or mixture of chemicals (e.g., in
a liquid or plasma state) that will remove the material of flexible dielectric
film 20 at a faster rate 15 than it will remove the material of conductive film
30 is permitted to contact regions of flexibge dielectric film 20 that are
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over 5 one or
fordhalestrieffdoid¥) balls or other conductive structures at desired
locations 9(1{%?1%}" Japg.SHPRIRie 10, &*Femm%?elk%‘f%?ﬁﬁl%fotﬁp& BY Qﬁli@tﬁted into a

10 that are exposed through apertures 142 of solder mask

oth of surfa 22 to acilitate the subsequent

plurality of strips 100 of tape substrates 10, as known in the art. By way of example,
known die cutting, or “mechanical punching,” techniques may be used to form strips
100 from flexible dielectric film 20. Additionally, various features of strips 100,
including, without limitation, transport apertures, or sprocket holes 102, thereof, may
be formed either concurrently with or separately in time from the singulation of strips
100 from flexible dielectric film 20.

An exemplary mold gate 40 that may be formed by the process depicted in
FIGs. 8-13 is shown in FIG. 15. As shown, aperture 42 of mold gate 40 includes
sidewalls 43 which are tapered. Such tapering may be obtained by use of isotropic etch
processes to form aperture 42 in flexible dielectric film 20. Of course, if anisotropic
etch processes are employed, sidewalls 43" which are oriented substantially
perpendicular to a plane of flexible dielectric film 20, such as those depicted in FIG. 20,
may be formed.

With reference to FIGs. 16-19, as well as with returned reference to FIGs.

11-14, another exemplary embodiment of a process for fabricating a mold gate 40, as
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140. Solder mask 140 (e.g., an AUSS5 solder mask having a thickness of
about 15 m to about 35 m) may be applied to or formed on surface 24, 22
by known processes. 10 If it is desired that a diversion dam (e.g.,
diversion dam 48™ of FIG. 6) be included in a mold gate 40, but the
diversion dam was not formed while apertgre 42 of mold gate 40 was

being,formed, diversio m.48" m e formed dyring the application or
for P PR R R D A Rl DA A o 1 process
apphednveFihis.samé surfdoe 22 24 fof dhaxiis e disteotsid fillaCliasdHayer

over which solder mask 140 js formed or applied, or qver.the ite . ..
o A B e P AR e T SRR i i
flexd0ipHislecgribdifiordOtmmp e sipgulatel infonal piatalit) Afl§isips aBof

tap% &gﬁlsrtratﬁs 10, as known in the art. By way of example, known die

cutilng, or Mfiechanical punching,” techniqgues may be used to form strips

20 100 fram(lexiblepdielediasiilmd2deiddifibn 0/ ywhrimib fepeniedyofacing
strips 100, sincluding, without limitation, fransport apertures, or sprocket
holglgffBEg, %?ear%(ggl?fn%?egig%ﬁ%gépéll%ﬁér concurrently with or separately

in time frofs thewsmguldtion 6f fitrigge tidrom floxiBleriglectpid fime@0sukh as by
ex lary,.mold gate 40 that may;be formed, e process depicted;i

o g R I R R R R S S pther
inchpdesreidevnalistis: Whichartdgetred) Silhs t2paring maytber dbttiresdherein. In
by Hse,of i ' h f re 42 | ible dielegtric
i R B
43'swiritsinaad yotiernehl thelibiakmiettyofpdepdielibalestte diptad@ of flexible

e A s DB 2B e
114y, eomoinesivexeatpriahyhamb odiraklatiof asprascidss todfmiinedtirngseofrofdrrier
I e N e
subiimRs Forfesmmplessdagestigadiesie ey prapmssredtoondacevd Mith a quantity
30 5‘?%ﬁgﬁﬁgﬁ’ﬁéﬁépjb?%lﬁffqﬁg%@Calgll!ﬁ'fed to either surface 22 or to a surface 31 of
conductive film 30 by known processes (e.g., by spraying, use of a roller, etc.).
Once conductive film 30 has been secured to flexible dielectric film 20, a
mask 130, such as a photomask, may be applied to or formed over the exposed surface
32 of conductive film 30, as shown in FIG. 19. Regions of conductive film 30 that are
to be removed during patterning thereof are exposed through apertures 132 of mask
130.
Process then continues as shown in and described with reference to FIGs. 11-14,
wherein conductive film 30 is patterned (e.g., by etching) through mask 130 (FIG. 11),
conductive features, such as conductive traces 34 and support element 44 (see FIGs. 2
and 3) are plated (FIG. 12), solder masks 140 are formed over surface 24 or surface 22
(FIG. 13), and strips 100 including multiple tape substrates 10 and their corresponding
mold gates 40 are singulated from flexible dielectric film 20 (FIG. 14).
The result of such processes is the mold gate 40 shown in FIG. 20, which

includes an aperture 42 with sidewalls 43’ that are oriented substantially perpendicular

to a plane of flexible dielectric film 20.
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20 following the formation of an aperture 42 of mold gate 40 (FIGs. 2 and

3) 5 therethrough. FIG. 16 depicts a flexible dielectric film 20 with both
oppositely facing surfaces 22 and 24 thereof being exposed. As shown in

FIG. 17, flexible dielectric film 20 may be patterned, such as by known die
cutting, or "mechanical punching," technigugs, to form vias, slots other 10
apertures, i ethéJ ! 42 P(Icass S gegcrl 4cp hg: % Zlﬁpedtﬁ t Sh9 one surface of a
features therein. e d picted example, eac oi(et ese features,
|ncfilﬂjartgeacpehtumc42nezthhm® asubsdanﬁa&;fﬂhrd@g{ﬁl@e mmkhb&)slaxrninated thereto,
flexible diel tr| film own in G 18 a ctl

s R e BB R T b R R AR e
userastfetoosrd wetly bdnacds of @moanpitutsd SUbstratel @ng 4QO|n|aeufacturers of

s Al sierSlATitaled 6 sulAge 43 o el dieleqe, 3G,

For example, conductive im 3 H& secured to sufs
quamuﬁwmﬁadhwu@mﬁtdrwp@%mmmaly be applled to either surface
220rto aéurfaﬁﬁrlps ﬁﬁf) P P duct %tpa{ s % QXC CeS%ggn{eIg]énq 8n have
spraying, use of a‘roller et nce conductive a €en secure

to ﬂbembfermetbsmmmmﬂa@t;oa @@erﬂéskatw& mmeel@admimumalék cmengdsed thereto,
ap rfa ctive film 30, .
as% hown in éqgm% gﬂe ions o c%ofné u%%\;ea?rrzlg 58 that argIl f%é %J Bt device
remesgstbtasihg. dmwﬁ&m@itw@mam sixpasech tHrdLYh. é@érsupésa&leksf bumps,

?fea%ss %r Cé?él%ﬁ% %?%En%% Qg?ﬁa‘?e%gppe\%gtllve%g g§§ é?%?ew dmetal alloy,

nce to herein cond IS patterne
(e gondyateniom)adocigh fkskel:80(FG a tiglegondioiveteaninaisomuehy, or

as ‘3? %‘:i,c“&? gﬁ‘g&% KA SURBRIR eé?{i‘?{?é B(SeR D %GE > oA s;?' ol

plated (FIG. 1 older masks 140 are formed over sur 4 or ace

22 (G221 8yf e stﬁpge{t@@ lifclbaphgracttipte mgyebs btetad osl@pantibstrates 10
the}&%g{‘[leaég Ipogates 40 are singulated from flexible dielectric

film 20 (FI e result of such processes is the mold gate 40

shown in El@rezﬁewanﬁmmb@ &hCaprtarel 22 Avithdiltehpalikags' shiagtures 62
af%ﬁéﬁé@?grﬁ%*a%?&ﬂﬁf%Hﬁ&%ﬁ&&'&?&l%&%&9@&%@&“'%% HIS'EEUG formed on

film
each strip 100. In forming molded package structures 62, each semiconductor device

assembly 18 may be disposed within a cavity of a mold (not shown), with mold gate 40
of each assembly in alignment with a corresponding mold runner, which is a channel
that extends between and communicates with a source of mold material, or “pot,” and
the mold cavity within which the semiconductor device assembly 18 is located. Of course,
in order to effect such alignment, the mold may have to be specifically configured for use
with strips 100 that bear tape substrates 10 according to the invention. A liquid
packaging, or encapsulant, material is then introduced through each mold runner, into
its corresponding mold cavity, through mold gate 40, and over the surfaces of tape
substrate 10 and the semiconductor device that has been assembled therewith.

FIGs. 23 and 24 depict an exemplary process that may be used to remove a
sprue 64 (see also FIG. 22A), which is the resin from the mold runner that remains
within a mold gate 40, as well as the support element 44 of mold gate 40, once the
material of sprue 64 has sufficiently cured and prior to trimming portions of flexible

dielectric film 20 that remain outside of a package structure 62 that has been molded
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-10- As the inventive processes described herein require that only one
surface of a flexible dielectric film 20 have a conductive film 30 (FIGs. 8
and 18) laminated thereto, and since the die cutting processes that are
typically employed by TAB substrate manufacturers may be used to form
aperture 42 of mold gate 40, manufacturefg of 5 conventional TAB

substrates areu%%]& E[:t)g?q ﬁgﬁsbrbc %%f'?lcpee éstlrjlg:}]ri?égrsl dél_‘[ thaH. cor orat secured

teacYungs Bfthe presen vention: ape su s(t)ra
acmtdﬂhg:mdﬂdb/msmutadwbemonthémnlaqmclfmgmlembmenndmtdudmmh@@

15mayb all conn ct retqg, as.known i
o o 28, T B o A A 0k 881 DB Pl vices
as$énibiilyson8 shvadditiorl acondsi ptivisi st titb s k6d(ei@r22)). sbbraspecifically,
balls,.b illar rcolu mns ofcon uctve qterial (e, Ide

anof1 rlirgye)a §F1§1e eaaﬁgf/? condbBtiv egra(%nl étor?Pﬁ égpﬁ {Or 11218
dietesitiorfiddhonethseimskiifopichlbproes ' dxis g mmdwdtwﬁlatenwwondmg slots 114
therein et egure co tact FIG 22) of ta

L 17 00 S e SR D B R gy 115 or
renaireadogat @f ld Stipdg0oidicbendteh, saspliLi¥irated that @ x2hdald2@mch 116 is

mofgcaqeeab%l§l gﬁéstr%gztur %1% g[‘)baxnlae f(r)u §£I around semiconductor

device assem on each strip 100. In
forming mm@wackeﬁj@s%mestﬁz lé)é)dhas@nmgneﬁmmnﬁddwiw degator 110,

ass%”i’l 3@61%88 Bk t?e P%?f%% Bla% r%%nsft &’Ei%ﬁ Qﬁ‘é}%%&o%”c)f pth

ac assem ylna ent wi corresponding mold
ru mmfr«;sphmhng gathafngirethatestepplscd dowepnane coentrithisaqpsrivithment 44

2 SOHI R gi‘i’&tﬁﬁ' t@FeROre ?&%eﬁ‘%@%ﬂ 8@&'&&8"!{5' r‘ﬁmﬁ{‘g‘ﬂ% 40 and

semlcondu tor device a semby 1 IS locat urse, IN0O

efféatostieh ldigriniener degarold Rayddiwmelbe specifidalyprsdefigosedréon the
USQ. it SRS glagQ é’@étﬁ?&ﬁﬁ@@? SHPEURIES s"tﬂf%&?&oﬁg' ﬁ? oMe 42 may be lined

invention. A liqui packaging, or encapsulant, materl hen

intraihceld e ddgRlead? nedleithenivar rédsing m@ﬁ@gbmmmqﬁmwyitygiuces the
throLgRAPBIG SRS AR 08 QVES gﬁé’d%riﬁ SiPLIARENSHPRITAIG AR g&%%‘%‘% from

semiconductor device that has been ass bled therewith. FIGs. 2
24 ywpistetexemplary process that may be used to remove a

Once a first packaged semiconductor device 60 of strip 100 has been degated in
this fashion, strip 100 may be moved (e.g., by indexing the same) to position another
packaged semiconductor device 60 at the appropriate location between upper degator
112 and lower degator 115.

When all of the packaged semiconductor devices 60 on strip 100 have been
degated, the semiconductor device packages 60 may then be separated from one
another, as known in the art.

Although the foregoing description contains many specifics, these should not be
construed as limiting the scope of the present invention, but merely as providing
illustrations of some of the presently preferred embodiments. Similarly, other
embodiments of the invention may be devised which do not depart from the spirit or
scope of the present invention. Moreover, features from different embodiments of the
invention may be employed in combination. The scope of the invention is, therefore,

indicated and limited only by the appended claims and their legal equivalents, rather



spree 64 (see also FIG. 22A), which is the resin from the mold runner that
remains 30 within a mold gate 40, as well as the support element 44 of
mold gate 40, once the material of spree 64 has sufficiently cured and
prior to trimming portions of flexible dielectric film 20 that remain outside
of a package structure 62 that has been molded -11- over a tape substrate
10 (16, 0 2) and p semicondugios die (nol,Shown) secured, At o e
electica y conne bl erefg {8Form & pac age Semicont
60 ihveakion235 dlm}qsem&twanmkyldufhlkamjnmftpam@agmgM|mpduﬂtﬁre claims
deV|ces 60 gnﬁ' og%% qi n for clarity) is positioned within a degator 110.
More specn@c fy, Strp %0 is positioned beneath an upper degator 112,
or the upper degator 112 is positioned over strip 100, with sprues 64 being
received within corresponding slots 114 of upper degator 112. Strip 100 is
also positioned beneath a lower degator 115, or lower degator 115 is
positioned beneath strip 100, such that an extendable punch 116 is
located beneath each mold gate 40 and sprue 64. 10 As shown in FIG.
24, once strip 100 has been positioned within degator 110, each punch is
extended toward and biased against support element 44 of its
corresponding gate. As pressure is applied to support element 44, support
element 44 and the sprue 64 resting thereon are forced through aperture
42 of mold gate 40 and into slot 114 of upper degator 112. Additionally,
sprue 64 is broken free from the 15 remainder of package structure 62. Of
course, surfaces 43 of aperture 42 may be lined with a layer 49 (FIG. 12)
of adhesion-reducing material, which effectively reduces the amount of
force that need be applied to support element 44 to remove sprue 64 from
aperture 42. Once a first packaged semiconductor device 60 of strip 100
has been degated in 20 this fashion, strip 100 may be moved (e.g., by
indexing the same) to position another packaged semiconductor device
60 at the appropriate location between upper degator 112 and lower
degator 115. When all of the packaged semiconductor devices 60 on strip
100 have been degated, the semiconductor device packages 60 may
then be separated from one



25 another, as known in the art. Although the foregoing description
contains many specifics, these should not be construed as limiting the
scope of the present invention, but merely as providing illustrations of
some of the presently preferred embodiments. Similarly, other
embodiments of the invention may be deviged which do not depart from
the spirit or 30 scope of the present inv&rjg g\/loreover, features from
different embodiments of the invention-rrmggge employed in combination.
The scope of the invention is, therefore, indicated and limited only by the
apggﬂg[elg cilz%inrpesdand their legal equivalents, rather -12- than by the
foregoing ﬁescrlpt'ion. All additions, deletions, and modifications to the
invention, as disclosed herein, which fall within the meaning and scope of
the claims, are to,be embraced thereby. - 13- CLAIMS at is _clai .5
A systeh for cboutma L SRS Phachies <M IR G IATTE Reudes o
tapesubsisatec the systemaomppisipy: a first element positionable
acineeldp adistaensyiiase e pRclaged. samisondvelar deyics
and including a receptacle for teceiving a portion of a gate of the
packagedssenvicohgtiotoedevierd andutiing secmptiaelefive negositipagivigion of a
adjacent to a s jor surface of the packaged ;semiconductor
device ang mc?%%ﬁr?& aa;a?e%égzsﬁég éﬁé%%ﬁ%ﬁ%ﬁé%%a\?ﬂth the gate and
10 extenctainié dlvanetih msiotalite edjtivent dotinse ofitl enggrte simtath ofr Seepraliged
of th.e first &ll%%‘o%%&ér%em% gg& tﬁﬁiu?fiﬁ%aérae ’ayvlpeg‘?%ﬂ’lg%? arﬁ%ﬂﬁﬁc\lﬁtﬁ the gate
conflgureé to receive a sprue. 3. The system cla , Wherelh the
receptacleund esivfigabdditienebevehatosioppoihefemiam of teeggttent@0he receptacle

of the first element.

15 2. The system of claim 1, wherein the receptacle is configured to receive a

sprue.

3. The system of claim 1, wherein the receptacle is configured to receive a

support element of the gate.

20
4. The system of claim 1, wherein the first element is configured to be
positioned above the first major surface of the packaged semiconductor device and over
the second element.
25 5. The system of claim 1, wherein the degating element is configured to

extend through an aperture of the gate.

6. The system of claim 1, wherein the degating element is configured to
break a sprue free of the remainder of a package structure.

30
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4. The system of claim 1, wherein the first element is configured to be

positioned above the first major surface of the packaged semiconductor

device and over the second element. 25 5. The system of claim 1,

wherein the degating element is configured to extend through an aperture

of the gate. 6. The system of claim 1, whergin the degating element is

configured to break a sprue free of the remainder of a package structure.

30 -14- 79The sﬁsﬁ%ﬁ%‘%@éﬁrﬁﬁf}%r{m%@%’ﬁﬁl rrllé%nfh indexing element

assodiadexsli ng thl ahdea st oreaeitheathirgtl elsmentodnbkthies seleomoht alehientecond

5 8., The system of claim 7, wherein the indexing element is configured to

. element;. . . . . h

index a éltrlp including a plurality of packaged semiconductor devices

between the first element and the second element. 9. A system for

degating § packgged semicondusior devicecamprising: 031 IPASk Oured o

packaged semiconductor device including a tape substrate and a gate

formndedxat $eaisipaviiatly bylthelprok pgekhgad straiepadficsoredemest between the first

pos'itéonalgle gc[if'lacent foa first rpajor surface of the at least one packaged
clrement an second ciement. . .. .

semiconductor device an mcfbdmg a receptacle for receiving a portion of

the gate; and 15 a second element positionable adjacent to a second

major surface of the at least qne. pac d iconductor. deyice an o

including gdegatAlnSd’% ergn%g)rﬁtagﬁgatnpg% Ié%%v%ﬂ%lg %T%Sﬁgqé%]%dl %tﬁre%%vsg‘?’e(%mpnsmg'

theseteasgie dbagedhhemiorivabtile \gatarnntaditiparepeptarioasé thel firgate

element. 30,40 1% SSIEM. A M, NRIE e Afeast one packaged

cludes

semiconductor device i package Structure comprising a sprue.

11 aTfhet sysrem pbeiaimabl; adivseintthefopruetjolcusied ivf e apldsirersfpackaged

the gate. semiconductor device and including a receptacle for receiving a portion of the

gate; and

a second element positionable adjacent to a second major surface of the at least one
packaged semiconductor device and including a degating element alignable
with the gate and extendable therethrough to force the portion of the gate into

the receptacle of the first element.

10. The system of claim 9, wherein the at least one packaged semiconductor

device includes a package structure comprising a sprue.

11.  The system of claim 10, wherein the sprue is located in an aperture of

the gate.

12. The system of claim 11, wherein a surface of the aperture comprises an

adhesion-reducing material.

13. The system of claim 12, wherein the adhesion-reducing material is
configured to reduce an amount of force applied by the degating element to remove the

sprue from the remainder of the package structure.
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25 12. The system of claim 11, wherein a surface of the aperture
comprises an adhesion-reducing material. 13. The system of claim 12,
wherein the adhesion-reducing material is 30 configured to reduce an
amount of force applied by the degating element to remove the sprue
from the remainder of the package structuye..- 15 14. The system of claim
10, where the receptacle is.c nfl ed 1o rec ve the Sprue. 15

system of claim f(l.? 5 aéreln o gg)t“ ng}tle %l%erﬁ]igcg at%eulrsegofgl%l Bed t?recewe
thetlspspentree of the remamder of the package structure. 16. The system

of claim 9, wherein the receptacle is configured to receive a support

element of the gate. 10 17. The system of claim 9, wherein the first

element id onfiglire dytadne op okitior €d ahove tthe fleshmel @lcsueface afthigured to

at leas ckaged semiconduct V|ce nd overthe second
eIeﬁer%iQQ%éﬁfHe?sl%steFrﬁlofr azllrlrﬂlcge ere%agg esérallltclﬁug element is

configured to 15 extend through an aperture of the gate. 19. The system

of claim 9 rthefcom |s,|n(gf an m@emﬂgrele ent as 0 iated Wfth
C1 e I‘CCC % %C% egured to I‘CCCIVC a
least one o the fll’S% e}(ement an e secon eme

of sl @] eukerieif tegatdexing element is configured to index a strip
including a plurality of packaged semiconductor devices between the first
element and the second element.

17. The system of claim 9, wherein the first element is configured to be

positioned above the first major surface of the at least one packaged semiconductor

device and over the second element.

18. The system of claim 9, wherein the degating element is configured to

extend through an aperture of the gate.

19. The system of claim 9, further comprising:
an indexing element associated with at least one of the first element and the second

element.

20. The system of claim 19, wherein the indexing element is configured to
index a strip including a plurality of packaged semiconductor devices between the first

element and the second element.



