-1- TAPE SUBSTRATES WITH MOLD GATE SUPPORT STRUCTURES THAT ARE COPLANAR
WITH CONDUCTIVE TRACES THEREOF AND ASSOCIATED METHODS 5 TECHNICAL FIELD
The present invention relates generally to flexible substrates and, more specifically, to tape-based
substrates that include copper layers. In particular, the present invention relates to tape-based
substrates with mold gates that are configured so 10 as tp_require only a single copper layer.
BACKGROUND Numerous semiconductor packaging methodologies have found widespread use.
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a connection pattern of input and output elements (QtgTEOMSCS, leads, or other electrodes) is
positioned on a semiconductor die. Typically, the substrate is positioned on the bond pad (i.e.,
input/output glectrode) bearing surface, or "active" surface, of the semiconductor die. 20 In order to
provide the desired connection pattern, a substigte typically, Fgiugies a planar dielectric member,
electrical contacts on the die-facing side of the substrate, conductive traces that extend laterally along
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the substrat@ysenicondyeiay sl assepdboppe sakstrate may also include a mold gate. A mold gate
is a feature on the substrate which is configured to 30 communicate with a mold runner through which
liquid packaging material is

BACKGROUND

Numerous semiconductor packaging methodologies have found widespread use.
Among those that have been commonly used is the so-called “board-on-chip”

15  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.

20 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

25  aportion 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

30  communicate with a mold runner through which liquid packaging material is
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 semiconductor device assembly is a

so-called “two-layer flex” or “adhesiveless flex” tape-based substrate, or, more simply,



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 semiconductor device assembly is a
so-called "two-layer flex" or "adhesiveless flex" tape-based substrate, or, more simply, -2- a "tape
substrate” 1, it will include a flexible dielectric film 2 (e.g., polyimide) and a layer of conductive traces
6, which are typically etched from a conductive (e.g., copper) film that was laminated to the polymeric
film, that are carried upon a surface of the flexible dielectric film 2, as shown in FIG. IA. At least one
side, or surface 3; ofjapRissgURStIAte ¢ AaHiaseANIGHKe Haecasi 6 fiRACKagING AV dnaapakiating,
material is typically introduced over surfaces of the tape substrate 1 and a semiconductor die thereon

from the oppositd &ieeCorishisisesranem HpishsasyRieally Reherblgm tePndisit Gt & i€9pBSHioned

on the opposite sfdg @asWHatainabihe pesyhsiratehirom thatanaghparriesutheconductive
traces 6. 10 Alternatively, as shown in FIG. 1B, when the substrate of a semiconductor_device

assembly is a so%%ﬁl‘@&“@?ﬁl?@t-‘ikfy@]nﬁgx'a%Fh%?fHéEi%%e%*ta%%l%‘(‘l%gﬂﬁfédfh qF Shtfiarcri 9L Whfexible

dielectric filns2, aginesine Maleitalconuaileasicens spiaceidQlotane.puisiiate hatangl ¢onductive
traces 6 that are secured to surface 3 by way of adhesive material 7. 15 As the dielectric film 2 is

flexible, the mold'YBie!Y Biadeed, Bufiatudares of fhe dape sbstind i damserd el =digitional

material layer to fnersonfacendief dhpdanesiguhstiaigate I, whinb ispeRppsiiadromathe eHUGkve
trace-bearing surface 3 of the tape. substrate 1, 1'. This additional materifgd Ia¥|qer may be used to form

the mold gate 5 H&H, &S0 &t BPBHTIHO] GaePBIMFcH a8 bRER 6 mBLTT tABS AN GidIEEMC film
20 2. Of course, tinetregldremers inatdyyadusaterialdayers be laminated onto a flexible dielectric film 2
and, thus, separately patterned, undesirably increases the cost of fabricating the tape substrate 1, 1.
Moreover, thé use of an ﬂﬂfhvﬁll}(nﬁfeg?fﬁi“@)}@f O Rn RO AR BN A BB PN IRErease the
thickness of the tapasubstiatdylisld, sovbitbds eeeniaydpibe trend daware fkemicppdubtanterice

ackages of ever-decreasin
P g Wdlﬁ(inc u e% flexible dielectric film 2, adhesive material 7 on at least one surface 3 of

tape substrate 1’, and conductive traces 6 that are secured to surface 3 by way of
adhesive material 7.

15 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

20 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

25  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,
laminating or adhesively securing a conductive film to a single surface of the flexible

30  dielectric film, then patterning the conductive film to form conductive traces, contacts,
and other conductive features. Because conventional tape substrates require that two

conductive films be positioned on opposite surfaces of the flexible dielectric films



25 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, laminating or adhesively securing a
conductive film to a single surface of the flexible 30 dielectric film, then patterning the conductive film
to form conductive traces, contacts, and other conductiveg features. Because conventional tape
substrates require that two conductive films be positioned on opposite surfaces of the flexible
dielectric films -3tHARFoMmMAVABAR SRS Algh At WrersnabteWralie Rl Hinwitipa dadabpicate tape
substrates. Accordingly, there is a need for a mold gate configuration and mold gate fabrication
methods which d8*RS¥¥6Mtribute to the thickness of a tape substrate of 5 which the mold gate is a part
or to the cost of fabricatingctigitane swhstaiodISELORSIREQREINMENTHANnihdNMesgat invention,

in an exemplary embodiment, includes a tape substrate with a flexible dielectric layer and a single

conductive layer. [RORfAGRE hasie s mpstirnasitu ivith Bstidtesreha wesibieuiaiedlic layer

located oppasite {amnthat iy avbliehi thepsinglers andustive fayacisicatretps {apirgen the flexible
dielectric layer. A support element of the mold gate, 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 15 substrate. The mgigsgateo o eganapariueNormed 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 apeftRYSABLEYSHTSY o S*SMBIATLFRPSH EBrtutfEdrAdHRE SHRSHMGhich
conductive tracesyefitheltaps subksitate arpalanl former Maldgatesathar Nawpoiale teimchings of the

present invention may be used in conventional 20 semiconductor device mold encapsulation
brocesses. The piEULH TR B AOH G BRL i AU E RGeS AT SBBFE o tha

by which the single conductive layer is carried, is formed in the flexible dielectric layer.

A support element of the mold gate, 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

15  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

20  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

25  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.

In addition, in a further embodiment, methods for fabricating tape substrates are
within the scope of the present invention. Such methods include, without being limited

30 to the exemplary order given herein, providing a flexible dielectric film, forming
desired features, including a mold gate, in the flexible dielectric layer, laminating a

conductive film to a desired surface of the flexible dielectric film, and patterning the



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 25 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. In additipn, in a further embodiment, methods for
fabricating tape substrates are within the scope of the present invention. Such methods include,

without being limigeadRQiie tenqxatrrlanysint avasmerrakb pMiding asfioxibie dinlarticdilm,
forming desired features, including a mold gate, in the flexible dielectric layer, laminating a conductive
film to a desired d{fi&te of the flexible dielectric film, and patterning the -4- conductive film to form a

support element of the goleaRten @mUEYRSFEPNRUETHIR drRLES AP SieME LashiosHIodt faleargembling
and encapsulating semiconductor device assemblies which include the tape substrates of the present

invention are als@ iR eV 8L gpsludr dhs iARe AvRHratsthel Repirab iy shfihtigas it FaSent

invention wilkbecepgearréantdatithose of ordinary skill in the art through consideration of the ensuing
description, the accompanying drawings, and the appended claims. 10 BRIEF DESCRIPTION OF

DRAWINGS In the drawifis" (TR SR A ARBEE TOA R Bk aNpIERP b BaRBR PSR Bresent
invention: FIGs. lRoandflBraiieu3edsREGLitR viewswicd comientigingl dape sHhsHa@sicripon iked
perspective view of a tape substrate which includes a mold gate 15 according to the present

invention; FIG. 3 1§®QBRYIBH BAHBE AL s ArReNdALIEHY the mold gate thereof, shown in FIG. 2:

FIGs. 4-7 are top views of exemplary configurations of mold gates according to

10 BRIEF DESCRIPTION OF DRAWINGS

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

15  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;

20 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;

25 FIG. 15 is a side view of an exemplary mold gate that has been formed by the
process shown in FIGs. 8-14;

FIGs. 16-19 are cross-sectional representations of a flexible dielectric film
which illustrate another example of processing that may be employed to fabricate a tape
substrate of the present invention;

30 FIG. 20 is a side view of a mold gate that has been formed by the process shown
in FIGs. 16-19 and 11-14;



the present invention; 20 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; 25 FIG. 15 is a side view of
an exemplary mold gate that has been formed by the progess shown in FIGs. 8-14; FIGs. 16-19 are
cross-sectional representations of a flexible dielectric film which illustrate another example of

processing that may be proptoyaghietlabsicptiealiang; sphatinte of thR presemkinertiam 30 FIG. 20 is
a side view of a mold gate that has been formed by the process shown in FIGs. 16-19 and 11-14; -5-

FIG. 21 depicts a>SM{SSREHTERS §iss vy or b drelesdriclinrmeestfitonductor dice have been
secured and electrically prmneotesy BiAssh2/and 224 shon the s eickiGe duniticpackage

structures formed over each tape substrate-semiconductor die assembly; and 5 FIGs. 23 and 24

schematically deS¥q'E #bEEEs Al SO pAeReg diF Lsrmidldtidor device that includes a tape
substrate acgording to tFgcqyesemtdetiRmaBEEY MR E D EQR G ARRNIN G ki gEH E

INVENTION A tape substrate 10 that incorporates teachings of the present invention is shown 10 in
FIGs. 2 and 3. TaSBSMSHaY 98vise uedsHESSHdaRe G N A S A n GRS 8L R VSRRt 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 aiglggért element 44, which is substantially

coplanar with, but electricallyﬁgoﬂt%opm)g&%my W KR %}%%Tﬁgﬁble dielectric film

20 is a substantially planatamesabaradichhinciudssproséelyifiasiogfiessranshsprend siifases 72 and

24, respectii/(()at - ﬁll%)iglse2 and 3. Tape substrate 10 includes a flexible dielectric 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.

15 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

20  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

25 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.

Aperture 42 of mold gate 40 is located adjacent to the location of an outer
boundary 12 (e.g., at or outside of outer boundary 12) (FIG 21) of tape substrate 10. In

30  addition, aperture 42 opens to both surface 22 and surface 24 of flexible dielectric
film 20. Support element 44 of mold gate 40 partially overlies and is secured to surface

22, which is the same surface by which conductive traces 34 are



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 20 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 m thick polyimide), whiclkyhas gained wide acceptance in the
semiconductor device industry for use as a carrier substrate material. Conductive traces 34 may be

secured to surfaq%&?emosagﬁmimm&m a4 QVp%@iﬂﬁiﬁEB%CH@ of theamaterial ﬁrlﬁfﬁﬂfnt@ﬁiﬂéﬁ(ﬁ@e?é@1 as
in an adhesiveless flex substrate, or with a layer of adhesive material between conductive traces 34

and surface 22, #9thfarmsaRagie meldgpsiite TApSAY AL ABCERHRGid BatopRMdotkatatt ddjacent to
the location of anremighs RALBaRA 18 46 @ fRiRhRUISdE R RIRIsURHdal AL AFiHe RhieflaRe

substrate 10. In 30 addition, aperture 42 opens to both surface 22 and surface 24 of flexible dielectric

film 20. Support SRFHEF: 22 SRk ABrpehidhy blesile dirdetiie bl d%o surface 22, which is
the same suace by whigiGeonduggiie: éraeslad aifutaroedoSHpRPELRIemeaiddkionRsitioned so

as to cover at least a portion of aperture 42 and forms a base of mold gate 40. The end of aperture 42
that opens to surfiEEBYPEREMs uncovered so as to facilitate the introduction of liquid packaging

material into aperture 4R1anRpgdteus) @TRIcNAacS 24cofdexialeceigleatic i mMMOIdb R4 shelepict
exemplary configurations of mold gates according to the present invention. Mald gate 40' of FIG. 4

has a rectangulaft5Hfigtr AR AL GLAERGH OPSRBYSHIn 48162 EDRAHATIELEIN EniaPgELod sty 45

and a smaller intefore4fin0th iaf sihbeh AyeHetaRgRias 1EhA hASShowilldNteTder 46a Mayiibave a
smaller width or a sn]%aLII%r 10 height than opening 45". FIG. 6 illustrates a mold gate 40™ with a Y
shape, the dBenifg @& HARARSNIESPrising a single channel, while the interior 46™ thereof, which is

connected to 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 material from flowing onto bond

15  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

20  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.

25 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
film 20 may have dimensions that facilitate the fabrication of a plurality of strips 100 of
multiple tape substrates 10 thereon (FIG. 14).

As shown in FIG. 9, masks 120, 130, such as photomasks, may be formed on

30  one or both of surface 24 of flexible dielectric film 20 and an exposed surface 32 of
conductive film 30, respectively. Mask 120 may include apertures 122 which are

located and configured so as to expose regions of flexible dielectric film 20 within



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 15 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™, fmparting interior 46" with a somewhat
triangular shape. Of course, other gate configurations are also within the 20 scope of the present

invention. Turning,RRY 4pcitess 82144, 1A0I@ ¥ RR(YITOCesada) fRENiNG P& bSERLe130 dadepicted.
The process, which is shown in FIGs. 8-14, may be used to form tape_ substrate 10 from either a

two-layer (ad hesi%‘l’é@éefllé‘ﬂ‘{%‘b%pSFtﬁrﬂ%rEgl ithatmiosried fag) capiewsd forrpoge teaions R

dielectric film 20 ipaavidediniiiza ¢angkciive:filtmsted ssgchan 4490 thigkiceneaniiidaminated to a
surface 22 thereof. Flexible dielectric_film 20 mazl have dimensions that facilitate the fabrication of a

plurality of strips TORFBFUNUIEASES b LBstr ARSI EnErdals Edes. thah airdgatadralsielty adiandiiks 120,

130, such assphotemagksitivayvpefosnpd bl anet of hathiohayiacetd dofdiaxddle dielectric film 20
and an exposed surface 32 of conductive film 30, respectively. Mask 120 may include aﬁﬁrtures 122

which are located and f&ﬁid@rgﬁ’éﬁsd%af@%&%gg Heyiblrsdineeiiint I e Lrdughd B aidin - which

apertures 42 of mulgigate, 48 £kkant drasHed L Bémioaberfaimack Mankniddimay. likewisqiindude
apertures 132 which are Iocgted and configured to expose regions of condu%tive film 30 that are to be

removed, such a8 tho¥esiEAL Rt RN RakGIcH dle R M@ 41151 2075, TA¥GH&R s areas
that are located latenallywadjeeeniciie thadpRsiipeonheievs fROBElEpaani4d @ taaldgatgidhsisito be

ctchant or o HBTHEA Ao LR (5 AT YRLAT ST B e G bl ormove
the material of flexihlasdiedestripditine2f2as fon fastier d@ated0 (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
conductive traces 34 and support element 44 of mold gate 40 (FIGs. 2 and 3). For

15 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.

Following patterning of flexible dielectric film 20 and conductive film 30,

20  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,
etc.) that will reduce or prevent adhesion of a packaging, or encapsulant, material to the

25  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
materials (e.g., a barrier layer, such as nickel, or a noble layer, such as gold), as known
in the art (e.g., by use of electrolytic, electroless, or immersion plating processes), as
shown in FIG. 12.

30 A solder mask 140 may then be applied or formed, as shown in FIG. 13, over
one or both of surfaces 24 and 22 to facilitate the subsequent formation of solder balls

or other conductive structures at desired locations of each tape substrate 10, i.e., those



than it will remove the material of conductive film 30 is permitted to contact regions of 10 flexible
dielectric film 20 that are exposed through apertures 122 of mask 120. The results are 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 conductive traces 34 and
support element 44 of mold gate 40 (FIGs. 2 and 3). For. 35 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 itjrrmRYRD thpMairiatof dexiblediriesisie dikrugh mpaxesnermittes derGamrct
regions of conductive film 30 that are exposed through apertures 132 of mask 130, Following

patterning of flexibfQ-dRNaFiRfith 120 &hé halBive s anashayinge Hoekarms ¢3ePatsy pem
removed, or "strippageuas kpaymity the apliciheraaiienacslitionaleonduotye ieair sdnatahown),

may be formed by known processes. For example, the surfaces or sidewalls 43 of a8:rture 42 may be

coated with a thin layer #9'df SeiErhin@. § Sy 6iaopIdamLIn Sp MuERtiAN HEkeP siRtdrCef) Pthat will
reduce or preventRAnRSIoN Lhd lBackagnNdhue iR GapRiba lamaiasiabiodhecdvmatenatatdlexible

dielectric film 20. As desired, some or all of the conductive structures that are_carried by flexible

dielectric film 20 MY &S B2 P It RSl VR S 5. MEB BRI TASL ASIERS nickel, or a

noble layer, suchapplgaiddnas khavtiondhsorié( ek hyaiseREaRE@iIgs elactydegsraeddmersion
plating processes), as shown in FIG. 12, 30 A solder mask 140 may then be agﬁlied or formed, as

shown in FIG. 132059 Y& OO Yiitices 22 AndsPlp Bitariie e sipsdgtientForiktion of

solder balls or othgdgondsctive stroaiweseigigsiierliocatiorsopheashstane sobsiats fiexibge, those
-8- Iocationz O;f tg(ﬁe substrate 10 that are exposed through apertures 142 of solder mask 140. Solder

mask 140 (&4., dHAGE S "mask having a thickness of about 15 m to about 35 m) may be
applied to or formed on BiifiageR4hd bnKRCWnpReassedidicitiscdasired that ediveigiasddar fe.9.,

diversion dam 481;'11?rfa 1t|}(/3 6f6 gtrqgs 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,

15  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

20  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.

25 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
well as a tape substrate 10 which includes mold gate 40, is illustrated. The process
shown in FIGs. 16-19 may be used to form tape substrates 10 from three-layer
(adhesive flex) tapes, as conductive film 30 may be secured to flexible dielectric film

30 20 following the formation of an aperture 42 of mold gate 40 (FIGs. 2 and 3)
therethrough.



5 included in a mold gate 40, but the diversion dam was not formed while aperture 42 of mold gate 40
was being formed, diversion dam 48™ may be formed during the application or formation of solder
mask 140. Diversion dam 48" may be formed or applied over the same surface 22, 24 of flexible
dielectric film 20 as that over which solder mask 140 is formed or applied, or over the opposite surface
24, 22 of flexible 10 dielectric film 20. Finally, as shown.ig EIG. 14, flexible dielectric film 20 may be
singulated into a plurality of strips 100 of tape substrates 10, as known in the art. By way of example,

known die cutting, or "meghaicRijaehirgibleahyNaHesimar by Haah e dppaablips.cP from flexible
dielectric film 20. Additionally, various features of strips 100, 15 including, without limitation, transport

apertures, or sprotREfFofesd 24 HEE6! BHag BE98tthed either concurrently with or separately in time

from the singulation of siipsholAQifrenwiiexidie diglestsiedilio 80nA0 axePRiammeld gale Abihat 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 Ser&aelifL iRz i csrBaasaein A tdpdiiY malPdeBbYiined B5 A4 f isotropic

etch processes tepfefieapattaserthdenfleribladietactrio im0 QheayrseothanfsaiinRien@t§h. In
processes are employed, sidewalls 43' which are griented substantially pegi)endicular to a plane of

flexible dielectric MffSBICEtfr a0 MR depichssciteaitEeS AP B ARTIHET 228N G Sreference to

FIGs. 16-19, as walsemwitlyrefongrefeiersesioFesib it dibhoanotal exemplary embodiment of a
process for fabricating a mold gate 40, as_well as a tape substrate 10 which includes mold gate 40, is
illustrated. The process 'SHOWH M@ fé%é?nﬁﬁ%ﬂﬁ%té@tﬁlfﬁr}ﬂ’tﬁﬁ@ & pdpu ey aHres

three-layer (adhesivedirk).iarasarsisomduntiv@dibi 86 mayubmsecHtediodlexibiedielaeitis film 30 20

following e formalion,of a1 ahefute 45 01 mold gele 40 (E1GS, 22092 ISTSISH 2% 1
film 20. For example, conductive film 30 may be secured to surface 22 with a quantity
of adhesive material 29, which may be applied 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
15  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,
20  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. 1
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).
25 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.
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,
30 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, manufacturers of



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," techniques, to form vias, slots,
other 5 apertures, an aperture 42 of a mold gate 40 (FIGs. 2 and 3), or other features therein. In the
depicted example, each of these features, including aperture 42, extends substantially through the
thickness of flexible dielectric film 20. Next, as shown in k. 18, a conductive film 30, such as a foil
that comprises any conductive material that is suitable for use as the conductive traces of a carrier 10

substrate (€.9., COpRRIm@HANITAMB, Bl hatsJARIBGIBsHEA 8/ HRcR 4 Abfiexhedielesta: film 20. For
example, conductive film 30 may be secured to surface 22 with a quantity of adhesive material 29,

which may be apPIRURYERreIGiREs 2 HreFatdBrRItioOn1 of conductive film 30 by known
processes (e.g., by spraging, ss8sof ili@peatehktfAeca Ganchidive dilme3proaadinermaeaupd to

flexible dielectric film 20, a 15 mask 130, such as a photomask, may be applied to or formed over the

exposed surface P§9'dPEBSH LGRS ARLSERr SlcsHovman e éscyrdradisles B abh dortvsthihgstthat are

to be remover duging PaieinigtheraaharenaxasRd thrauobrapertteschdRldnask ddi@e Process
then continues as shown in and described with reference to FIGs. 11-14, 20 wherein conductive film

30 is patterned (&5 BY A th AT nIQRRUESN Y FiECWSS T Getia-rthps Dl Rugaps.

conductive tracesathanerepRahselesoant ddviseatbli@scle. and ) aeoHatere (il 6: hdlalsaldgr masks
140 are formed over surface 24 or, surface 22 (FIG. 13), and strips 100 including multiple tape

substrates 10 an§AEHCRYFREPIMHAETHERS GRNME & SHsgUiBE S RSB RIS ¥R film 20
(FIG. 14). 25 The‘resul, ot shiglicprecassrads tHigemolicgaia B shrumdnd-tontdé, pubichl includes an

Chteotrc 18020, KL ARG HRIEHES L 4 UERAERE R AL AT LA RGNt b s
flexible dielectric fdmaZ0ane & eaaepicove film 30 (FIGs. 8 and 18) laminated thereto, 30 and since
the die cutting processe%ﬁgr%ta tgi tﬁj iﬁ%lsl%a%frzgelr? ié?gst.)g;eﬁ\l% SgR,StrEl%t]eded package structures 62
may be formed around semiconductor device assemblies 18 that have been formed on
each strip 100. In forming molded package structures 62, each semiconductor device
15  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
20  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
25  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
over a tape substrate 10 (FIGs. 2 and 3) and a semiconductor die (not shown) secured
30 and electrically connected thereto to form a packaged semiconductor device 60.
In FIG. 23, a strip 100 bearing a plurality of packaged semiconductor devices 60

(only one shown for clarity) is positioned within a degator 110. More specifically, strip



manufacturers may be used to form aperture 42 of mold gate 40, manufacturers of - 10 conventional
TAB substrates are equipped to fabricate tape substrates 10 that incorporate teachings of the present
invention. Once strips 100 of tape substrates 10 according to the present invention have been formed,
semiconductor dice 15 may be secured and electrically connected thereto, 5 as known in the art and
shown in FIGs. 21 and 22, to form semiconductor devicejgssemblies 18. In addition, conductive
structures 16 (FIG. 22), such as balls, bumps, pillars, or columns of conductive material (e.g., solder,

another metal or neia) phavorksieiMe AR de Rk et el dbelesNe ilgpaiitioned

anisotropically, or "z-axis," conductive elements therein, etc.) may be secured to contact pads 11 10

(FIG. 22) of tape YBstReIPoVE N SRIBFS QsRE8STESFhE ST tapREiigstiate d [P BRRS a part
of a strip 100. Thegaften Bs ilushrated dniképos R MPRAAINOldedRRGaEl ST USSR Ode gty be

formed around semiconductor device assemblies 18 that have been formed on each strip 100. In
forming molded pHckigetigreadriensathestip LaMhiushdliatan galredable puash b 13lRsalFbe disposed

within a cavity of gefieatdl éaek shawevithanolgates40 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 A5rSH™ Hhi Ghémdgecsiviny AR Renemesiiersiediun dariuide:

assembly 18 is logategufdh tosneadil asderdarierissuch alignmesiitbe meldimayihave to be
specifically 20 configured for use with strips 10Q that bear tape substrates 10 according to the

invention. A liquitPHSCRAYITE &7En HRIIEHEE AR I SURRRT SEREY troligRELEN R Funner,

into its correspongliagh®epshieasitye dtrgupkcoalsgaie- 40 abdbvgiciha surfacasolaf dapeisubgtrate 10
and the semicondu%%( ?ﬁvice that has been @se%ed therewith. FIGs. 23 a%m depict an
P dvéa

exemplary pibcedd &y BEURESHIBRALR, IHORGY Y5 AR ENSOFI Lo PEYE 4 ,fWF?féms the resin
from the mold rureenthaétrenpatisigeishitamelt] gatesdsaswrltasithersipepart azmenbd4inddnold

gate 40, once the R atq el Ol RS, 3 oo e A A A TG RO O fexible
amount of force that need be applied to support element 44 to remove sprue 64 from
aperture 42.

15 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

20  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

25  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
than by the foregoing description. All additions, deletions, and modifications to the

30 invention, as disclosed herein, which fall within the meaning and scope of the claims

are to be embraced thereby.



dielectric film 20 that remain outside of a package structure 62 that has been molded over a tape
substrate 10 (FIGs. 2 and 3) and a semiconductor die (not shown) secured 30 and electrically
connected thereto to form a packaged semiconductor device 60. In FIG. 23, a strip 100 bearing a
plurality of packaged semiconductor devices 60 (only one shown for clarity) is positioned within a
degator 110. More specifically, strip -11- 100 is positioneghheneath 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 beneathvglower degator 115, or lower degator 115
is positioned beneath strip 100, such that an extendable punch 116 is located 5 beneath each mold
gate 40 and sprud'8at RE'8HBEh 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 %2 of MoRCYAEEJURFARS BSLRIE 1M SHIser degator 112. Additionally,

sprue 64 is byokes figerfiigauéhmcremainderiek Packagec siatt o 6B Qipeauisaastiriages 43 of
aperture 42 may be lined with a layer 49 (FIG. 12) of adhesion-reducinglmaterial, which effectively

reduces the amdtHRRCIGALEMARE FeBadbeadiihiebna Sibis PEmiddirRisalidrsbve iR a6t from
aperture 42. 15 Once a fisk pagkageeveaappnidistordaviee St kdéhhas hees degated in this

fashion, strip 100 may be moved (e.g., by indexing the same) to paosition another packaged
semiconductor device 68B8 I, FOBIHER MSHHtF&H%&W&éFP&%Sp%@tB8@%&8?‘1?1”2%)%(1 lower degator
115. When all of the packaged semiconductor devices 60 on strip 100 have been 20 degated, the

semiconductor device packages 60 may then be separated from gne another, as known in the art.
Although thiToregore descroibh BOLAHE R ShbcHLCHhots SREUBBABANES SR8 AL fhniing
the scope of the pigsersindentiona bulyneal elpasupsaviding

3. The mold gate of claim 1, wherein said aperture includes sidewalls that

are oriented substantially perpendicular to a plane of said flexible dielectric film.

15
4. The mold gate of claim 1, wherein said aperture includes sidewalls that
are oriented at a nonperpendicular angle relative to a plane of said flexible dielectric
film.
20 5. The mold gate of claim 1, wherein said aperture includes sidewalls that

are lined with a material that reduces or prevents adhesion of packaging material to the

mold gate.

6. The mold gate of claim 1, further comprising:

25  aplurality of channels in at least a section thereof.

7. The mold gate of claim 6, further comprising:

a diversion dam between at least two of said plurality of channels.



illustrations of some of the presently preferred embodiments. Similarly, other 25 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 than by the foregoing description. Alljgdditions, deletions, and modifications to the
30 invention, as disclosed herein, which fall within the meaning and scope of the claims are to be
embraced thereby. - 12-8CLAIMSap¥Rabisslaingapdsifigmold gate for a tape substrate, comprising: 5
an aperture defined within a flexible_dielectric_film of the tape substrate; and a SUEDOH element carried

partially by a surfadegplesiclretiifd i iseid rraniRpat st pathayoiumsshitg <lid&berture, said

support element heheRRstAiA aapianasuMAtcCONdIEE hacaR et the fidpa sy bsHpEsiAd: 2. The
mold gate of claim 1, wherein said aperture is defined external of an outer boundary of a finished tape

substrate. 3. The mold GRE“GHEMRh PR PTasss BRERoRed Meihie asRita DruRdatY 4PL driented
substantiallyperpendicular to Fiplanel i saiddlexileadielectric film. 15 4. The mold gate of claim 1,
wherein said aperture includes sidewalls that are ariented at a nonperpendicular angle relative to a
plane of said flexible dieteRROTiHUSES OF saitHaR{gte st é‘f&ﬁWi{aﬁ SYATLRRI RS SHH P B e s
sidewalls that are lined with a pfatgdiahéhagieduces or prevents adhesion of packaging material to the
mold gate. 6. The mold gate of claim 1, further comprising: 25 a plurality of channels in at least a
section thereof.

9. The tape substrate of claim 8, wherein said support structure and said

10 plurality of conductive traces are substantially coplanar.

10. The tape substrate of claim 8 or claim 9, further comprising:
a lining on at least sidewalls of said aperture, said lining comprising a material that
reduces or prevents adhesion of a packaging material to said mold gate.
15
11. The tape substrate of claim 8 or claim 9, wherein said aperture and said

support structure are located external to an outer boundary for a finished tape substrate.

12. The tape substrate of claim 8 or claim 9, wherein said aperture includes
20  sidewalls that are oriented substantially perpendicular to a plane of said flexible

dielectric film.

13.  The tape substrate of claim 8 or claim 9, wherein said aperture includes
sidewalls that are oriented at a nonperpendicular angle relative to a plane of said

25  flexible dielectric film.

14. The tape substrate of claim 8 or claim 9, wherein said mold gate

comprises a plurality of channels in at least a section thereof.

30 15. The tape substrate of claim 14, wherein said mold gate further comprises

a diversion dam between at least two of said plurality of channels.



7. The mold gate of claim 6, further comprising: a diversion dam between at least two of said plurality
of channels. -13- 8. A tape substrate, comprising: a flexible dielectric film including an aperture of a
mold gate formed therein; and a conductive layer on a single surface of said flexible dielectric film and
comprising: a plurality of conductive traces positioned within an outer boundary for a 5 finished tape
substrate; and a support structure of said mold gate at lepgt partially overlapping said aperture of said
mold gate. 9. The tape substrate of claim 8, wherein said support structure and said 10 plurality of

conductive traces are sufgstantjgifygemiaaafodBinthe e SHbstrateRf alBim.gorsiaimshgturther
comprising: a lining on at least sidewalls of said aperture, said Iinin%comprisin a material that

reduces or prevents adHeERN S PSERLG MR Aol ebedaia Hesillgsislers it filihef thedaGbstrate of
claim 8 or claim Qupnhigiginsaid aperture and said support structure are located external to an outer
boundary for a finished tape substrate. 12. The tape substrate of claim 8 or claim 9, wherein said

aperture includes 20 sidetPSHE ALY B ERLrseSstimtiany %ﬁéﬁﬂﬂfﬂ?asﬁ%cﬁlfﬂé’rﬁéhﬁf@ﬁm flexible
dielectric filny 13 gdtgrianemsulsicateRivelaiar claim 9, wherein said aperture includes sidewalls
that are oriented at a nonperpendicular angle relative to a plane of said 25 flexible dielectric film. 14.
The tape substrate of claim 8 or claim 9, wherein said mold gate comprises a plurality of channels in

at least a section thereof730 1§hEheetape subisthateoofustabncbiapiiRaigin said mold gate further

comprises a diversion dam between at least two, of said plurality of channels. - 14
securing said conductive film to said flexible dielectric film.

10 18. The method of claim 17, wherein said securing is effected before said
forming.
19. The method of claim 18, wherein said forming comprises etching the

flexible dielectric film.

15
20. The method of claim 19, wherein said etching comprises at least one of
wet etching and dry etching the flexible dielectric film.
21. The method of claim 17, wherein said securing is effected following said
20  forming.
22. The method of claim 21, wherein said forming comprises mechanically
removing material of the flexible dielectric film.
25 23. The method of claim 22, wherein said mechanically removing comprises

die cutting the flexible dielectric film.

24. The method of claim 16, wherein said concurrently patterning
comprises:
30 forming a mask over said conductive film; and

removing material of said conductive film through apertures of said mask.



16. A method for forming a mold gate of a tape substrate, comprising: forming an aperture of the mold
gate in a flexible dielectric film of the tape substrate; and concurrently patterning conductive lines and
a support structure of the mold 5 gate from the same conductive film. 17. The method of claim 16,
further comprising: securing said conductive film to said flexible dielectric film. 10 18. The method of
claim 17, wherein said securing is effected before said fggming. 19. The method of claim 18, wherein
said forming comprises etching the flexible dielectric film. 15 20. The method of claim 19, wherein said

etching comprises at leags, one e WRtiRieina ARt ywaisling sherdevbigdieleethc imprésks The

method of claim 17, wherein said securing is effected following said 20 forming. 22. The method of
claim 21, whereirf€RitgsaldsgbisibisEiinechanically removing material of the flexible dielectric film.
25 23. The method of claim 22, wherein said mechanically removing comprises die cutting the flexible
dielectric film. 24. The method of claim 16, wherein said concurrently patterning comprises: 30

forming a mask over saitPcond UREVREHISH Shel bRy HRLEAPEFYEd conductive film through

apertures of said ¢vasiks sidowlils ITemeibedet ¢latm 2datwhgrein saidkanpyigomataiirkianyprises
etching said conductive film. 26. The method of claim 16, further comprising: 5 coating sidewalls of

said aperture with a matStFAPEIAR FRgGEAS B8Ry avelk84thesion of a

27. A method for fabricating a tape substrate, comprising:
providing a flexible dielectric film;
10  forming an aperture of a mold gate in said flexible dielectric film; and
substantially concurrently forming a support element of said mold gate and conductive
traces from a single conductive film laminated onto a surface of said flexible

dielectric film, said support element at least partially overlapping said aperture.

15 28. The method of claim 27, wherein said providing said flexible dielectric
film comprises providing said flexible dielectric film with said single conductive film

prelaminated onto said surface thereof.

29. The method of claim 27, wherein said providing said flexible dielectric
20  film comprises providing said flexible dielectric film without said single conductive

film on said surface thereof.

30. The method of claim 29, further comprising:
laminating said single conductive film onto said surface of said flexible dielectric film.
25
31. The method of claim 30, wherein said laminating is effected following

said forming said aperture.

32. The method of claim 31, wherein said forming said aperture comprises

30  mechanically forming said aperture.



packaging material to the mold gate. 27. A method for fabricating a tape substrate, comprising:
providing a flexible dielectric film; 10 forming an aperture of a mold gate in said flexible dielectric film;
and substantially concurrently forming a support element of said mold gate and conductive traces
from a single conductive film laminated onto a surface of said flexible dielectric film, said support
element at least partially overlapping said aperture. 15 28 The method of claim 27, wherein said
providing said flexible dielectric film comprises providing said flexible dielectric film with said single

conductive film prelaminated orie st sHbieagiferaindil badneibreth RLARIB T yagsein said
providing said flexible dielectric 20 film comprises providing said flexible dielectric film without said
single conductive?RfFHECeaIBT LG4l HERsoTigd] @%%ﬁfé‘”&f@lﬁ]m 29, further comprising:
laminating said single conductive film onto said surface of said flexible dielectric film. 25 31. The
method of claim 30, wherein said laminating is effected following_ said forming said aperture. 32. The

method of claim 31, whetein sai8SRHY ShrddiPerturdhesrim s OsH R ARSIV FHPHRG SSid

aperture. - 1§ 33 nidaametgdeinsiaig.d2 apdpgiein said mechanically forming said aperture
comprises die cutting said flexible dielectric film. 34. The method of claim 27, wherein said forming

said aperture comprises 5 mechanically forming said aperture. 35. The method of claim 34, wherein

said mechanically forming saidTapaiédedcomnepisesdivubing.said dexiletiefeatisditmd 10 36. The
method of claim 27, wherein said forming said a(Pﬁrtu,re comprises; forming a mask on a surface of
said flexible diele™RAEHIRTFOLNY1ses die cutting said flexible dielectric film.

10 36. The method of claim 27, wherein said forming said aperture comprises:
forming a mask on a surface of said flexible dielectric film; and

removing material of said flexible dielectric film through apertures of said mask.

37. The method of claim 36 wherein said removing comprises etching said

15 material of said flexible dielectric film.

38. The method of claim 37, wherein said etching comprises at least one of

dry etching and wet etching said material of said flexible dielectric film.

20 39. The method of claim 27, wherein said forming said aperture is effected
at a location which is external to an outer boundary of an area of said flexible dielectric

film where a finished tape substrate is to be located.

40. The method of claim 27, wherein said substantially concurrently
25  forming comprises:
forming a mask over said single conductive film; and

removing material of said single conductive film through apertures of said mask.

41. The method of claim 40, wherein said removing material comprises

30  etching said single conductive film.



removing material of said flexible dielectric film through apertures of said mask. 37. The method of
claim 36 wherein said removing comprises etching said 15 material of said flexible dielectric film. 38.
The method of claim 37, wherein said etching comprises at least one of dry etching and wet etching
said material of said flexible dielectric film. 20 39. The method of claim 27, wherein said forming said
aperture is effected at a location which is external to an puter boundary of an area of said flexible
dielectric film where a finished tape substrate is to be located. 40. The method of claim 27, wherein

said substantially concugrently 12 {aERRDEVRRNSES fRfeING A prdatgover said single conductive film;
and removing material of said single conductive film through aﬁ?ertures of said mask. 41. The method

of claim 40, wherefAEEEHGHAUN MiHRSrEEmMpIR AMaETAL I eig SiRgRI BRI L2 7 42,

The method of claim 27&@_{5{@@@@%&{1@?‘ @@&iﬁtgc_;sgi@yyall_s of said aperture with a material that_
reduces or prevents adhesion of a packaging material to said mold gate. 5 43. The method of claim

27, further comprising plating conductive structures of said support element. 44. A semiconductor
device packaging metham, compiisinéthpacyidinchaZARR Shhoaip iU dRg s floxdledielectric film with
an aperture of a mold 10 gate formed therein, a support element of said mold gate at least partially
superimposed ovEFUAiEs O LS URYE SHAlERVe traces on the same surface of said flexible dielectric
film; securing a semiconductor die to a surface of said tape substrate to form a semiconductor device

assembly; and 15 electrically connecting bond pads of said semiconductor die to corresponding
éA semiconductor device packaging method, comprising:

contacts of said tape substrate’
providing a tape substrate including a flexible dielectric film with an aperture of a mold
10 gate formed therein, a support element of said mold gate at least partially
superimposed over said aperture, and conductive traces on the same surface of
said flexible dielectric film;
securing a semiconductor die to a surface of said tape substrate to form a
semiconductor device assembly; and

15  electrically connecting bond pads of said semiconductor die to corresponding contacts

of said tape substrate.

45. The method of claim 44, wherein said providing comprises providing a

strip including a plurality of tape substrates.

20
46. The method of claim 44, further comprising:
introducing said semiconductor device assembly into a cavity of a mold with said mold
gate in alignment with a runner that communicates with said cavity.
25 47. The method of claim 46, further comprising:

introducing a liquid packaging material into said cavity through said runner and said

mold gate.

48. The method of claim 47, further comprising:

30  permitting said liquid packaging material to substantially cure or substantially harden.



45. The method of claim 44, wherein said providing comprises providing a strip including a plurality of
tape substrates. 20 46. The method of claim 44, further comprising: introducing said semiconductor
device assembly into a cavity of a mold with said mold gate in alignment with a runner that
communicates with said cavity. 25 47. The method of claim 46, further comprising: introducing a liquid
packaging material into said cavity through said runner apgl_said mold gate. 48. The method of claim
47, further comprising: 30 permitting said liquid packaging material to substantially cure or

substantially harden. - 18049. The:methed &f alaimu4s riurbes sapriising foMayind saigimele gate

and a sprue of substantially cured or substantially hardened packaging material within said mold gate.
and a sprué of substantially cured or substantially hardéned packaging material within

said mold gate.



