1 TAPE SUBSTRATES W TH MOLD GATE SUPPORT STRUCTURES THAT ARE COPLANAR W TH
CONDUCTI VE TRACES THEREOF AND ASSCCI ATED METHODS 5 TECHNI CAL FI ELD The
present invention relates generally to flexible substrates and, nore
specifically, to tape-based substrates that include copper |layers. In
particular, the present invention relates jto tape-based substrates with
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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 desited 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 nold cavity and to direct the liquid packaging material to
desired locations in a desired fashion. Conventionally, when the substrate
of a sem conductor device assenbly is a so-called "two-layer flex" or
"adhesi vel ess fl ex" tape-based substrate, or, nore sinply, -2- a "tape
substrate” 1, it will include a flexible d'bel ectric film2 (e.g., polyimde)
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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 di mensions. Further, conventional tape-autonmated bondi ng (TAB)

substrates, which include flexible dielectric filnms by which conductive
traces and contacts, or termnals, are carried, are typically fornmed by
mechani cal ly punching the flexible dielectric film |amnating or
adhesively securing a conductive filmto a,ssingle surface of the flexible 30
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substrates requighgrdiltat two conductive filnms be positioned on opposite
surfaces of the flexible dielectric filnms -3- thereof, many TAB substrate
manuf act ur er s "ar e ungsoutingly, thew is linaef fooa el datcatosfigupion agd beid gaies .
Accordingly, th . | d . y i | g gate
fabri caton et foiztion Blegeuhen o ARk, R RAH: 3 » As BURAEHF 02
substrate of5 5Swhichdie mdié gapisch matee to the aospaf fabieatihptht: pe sutstratef f abri cati ng
the tape substrate. DI SCLOSURE OF | NVENTI ON The present invention, in an
exenpl ary enbodi nent, includes a tape substrate wth a flexible dielectric
| ayer and a single conductive | ap¢SCLASURE ORINVENTIONCh 10 communi cates with

a surface of the flexible diel ectric |layer |ocated opposite fromthat by
which the single contlfdFRy TUPay ianSbmplany cRodiman dheTidss ¢ e PYOSHDI o

di el ectric | ayetwith aflesibREgddcued Ie¥e Ahd O5inglb Conttithedales, A WHIE fatd)ahiddeen f or med
fromthe single conductive |ayer, reinfqorces the nDIdzgate. I n _anot her

enbodi nent , 1§ heSqpawtcates; witheajurfaee 9fiikq Hrgiile dielsesrig layen lacateshopgosity from thaf
substrate. The ppldich&#HeRirdghCdoHBRSivARYANEEIHER is fefiEaGn WelitkBlAlidILexd Bl&.
dielectric film of the tape substrage. The nold gate also includes a
support el ement AtsHEROTGRIEMNt akthe mold gases whigh has beep formed fram thpergle pendugiivei s
formed froma sl Ridra& hOhofaaguctive material, fromwhich conductive
traces of the tape substrate are also forned. Mdld gates that incorporate
t eachi ngs of the prcBanetherppbedivgnt, gepresentinvedtiominelodasemold gate f@@ tape

sem conduct @5 dgiiSe e%@lﬁ%gtg%&élhﬁl%é Qﬁnaé{éhgrggérﬁ%rﬁ withiEa REARE RE1kdY B ON

al so includes, 1n another e i ment,
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



formng the nold gate in a tape substrate. Such a nethod includes patterning
a flexible dielectric filmto include an aperture that comuni cates with an
outer boundary of a tape substrate of which the flexible dielectric filmis
or is to be a part. A conductive 25 filmthat is fornmed on or lamnated to
the polyimde filmis patterned to form cgnductive structures, such as
conductive traces, as well as to formthe remaining support element of the
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description, the acconpanying drawi ngs, and the appended clains. 10 BRI EF

DESCRI PTI ON, OF DRAW NGS I n the draw ngs, which del%ct various features of
exenpl ary ehbodi nents of the Baﬁl'éE&ﬁS%R{%R’/ BN @R PRAWINGS A and 1B are

perspective vi ews ‘of geCRAVIRE, WARAldepiBPRrSISLHRL §fexemblald erfbddfindits of the
perspective view of a tape substrate which includes a nol'd gate 15
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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 filmwith a conductive |ayer lamnated to a surface
t her eof depicting exenplary processing thereof to fabricate a tape
substrate according to the present invention; FIG 14 is a schematic
representation of a flexible dielectric fllmon which a plurality of tape
substrates have been fabricated; 25 FIG 11-5, is a side view of an exenplary
mol d gate that has HBEn2kdspiish $yp nskuding aglualdy shispmsubsrams@whgh14: Fl Gs.
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which illustrate another exanple processin may be enpl oyed to
fabricate a tape sUli&sr23tand 32A shaw the stsiprof P'i[(ﬁnﬂénPtlﬂthka%@Sﬁ@reSZfOrm@ a side
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pl anar menber which "includes oppositely faci'ng first second surfaces 22
and 24, respect from| sondwitivg irptes 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 pm thick polymide), 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 Iocated adjacent to the location of an outer
boundary 12 (e.g., at or outside of outer boundary 12} (FIGs. 14 and 21) of tape
30  substrate 10. In 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 film20 nmay be fornmed fromany 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 conponents,
such as sem conductor 20 devices, that include input/output elenents that
comuni cate with the conductive structur eg By way of exanple only,
flexible dielectric film20 may be fornmed from polyimde (e.g., 50 j. m
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conprising a sin interior thereof, which is
connected to Moald gate 40"" of FIG. 7 mcludes an opening 45"" which is rectangnlar in

shape and which is narrower than the interior 46"” thereof. The width of interior 46"

e

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.

Tuming 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 pm thick copper film) laminated to a surface 22 thereof. Flexible dielectric
film 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"',

bet ween which a diversion dam48"', or tap, which prevents packagi ng
material fromflowing onto bond 15 wires or other internediate conductive
el enents, is |located. Ml d gate 40"" of FIG 7 includes an opening 45""
which is rectangular in shape and which ig_narrower than the interior 46""
thereof. The width of interior 46"" tapers outwardly fromits junction 47""
wi th opening 45%hich ppesires A gf maldegatedl0 (k3s: 2 apd 3 arestods ferwmedt Meapk Yar
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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, pailadium, 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 renove the material of conductive film30 is permtted to
contact regions of 10 flexible dielectric film20 that are exposed through
apertures 122 of mask 120. The results are an aperture 42 of a nold gate
(FIGs. 2 and 3), as well as other features, such as vias, slots, or other
apertures. FIG 11 illustrates patterning. gf conductive film 30 through nmask
130 to form conductlve traces 34 and support elenment 44 of nold gate 40

(FIGs. 2 and 3)locatigns afdape.subsiats 104hat atecpibered Brougheperpusesdit2 of sdidanmask e g.
wet or dry, Is01400@ordep;has@<m4§@ég0m&wss Soladr ARsEndval Sgitﬂﬁm{ésagfébta&n rial of

conductive film30 at a faster rate than it renove mat er i al
fl exi bl e di el ecterapeutp lum)wmaypnjédgeiprrfpmeddmtsgrfmriﬂa%&byrlegwmsocgsses

conductive film 30 tﬂ-‘lﬁl? c% eX| 9%1?\95 ect#g@g? cl;sgjr efmze §f @‘Bélﬁ 130.

Fol lowi ng patterning o edl m 20 and con tlvef|Im30
20 masks 120° andgclegy lrrayndhlagat@ﬂafb\bedhe diversioh dp ped ndt fasnddnehile apertdrch@@frt

Thereafter, add nal,n¢conduct € tures be formed by
known processes %raf%tmW“gmng%c é’ur‘fersé%' Eﬂ IB@&%E“% erture 42

may be coated arpph&:ntlanbhfonndttameifsdlﬂer@iﬁash&#mrﬂ)laérs(oﬁdgnﬂsg(nha@ be fibradct] B M

pal I adi um ni ckel ilv etc event adhesjon of a
packagi ng, or e?‘?@gf)cg%eé S%Tuéﬁa% %}?%5 %@“‘ﬁ%g %AIPQB PERCHY &h
dielectric fi | mo&&rm 0i9s fobtled SQipBlicdl; ofdver OF opRitE ADALEL4, 22 of AExIBIEL Ur es
that are ca % é’ {_ %)Ie dielectric film20 nmay al so be plated with
desired ma Fle tE“é En a barrier |ayer, such as nickel, or a noble |ayer,

such as gol d) as kr’fQWl‘ly, AsRhdeindIG. (£ fﬁmbleQNeléb‘&ﬁ: ﬁlfnmrﬁﬁ}tﬁeosllﬂ/ !a‘%‘ed into a
el ectrol ess, or inmersion gl ating processes), as shown i'n Fl 30 A

sol der mask 140PIHEYityf &H5ips (b?fmméab%ﬁateﬁ &9-rfe dmovesingheoarh Byhway QﬁeK&TBPleover
one or both of giéhagesids, an%e%ﬁ’anwﬁﬂﬁhlhgt’@écmgﬁn%&%%ﬁetfom tion of

sol der balls or other conductive structurés at desireéed |ocations each
t ape substrate I frgm fexible dislpstricdilm|2§¢ Addisienally; varippefegiybsstof srips 149, t hat ar e

exposed thr pyghm@ﬂagﬁlg Uhiidud tEE onsﬂngﬁt’}t%%a%& é4 rocRRd R lﬁﬁﬁgqgéoinglﬁ may be

AUS5 sol der mask having a t ness m to about
applied to or fmmdmmmﬁmnmwltmr fspakishvin tipredoeste singulitiont ofssipelesi r ed

that a diversi ofdaih, fiEiBe dictloie 0 dam 48... of FIG 6) be
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 nold gate 40, but the diversion damwas not fornmed while
aperture 42 of nold gate 40 was being forned, diversion dam48... nmay be
formed during the application or formation of sol der nmask 140. Diversion
dam 48"" may be fornmed or applied over the sane surface 22, 24 of flexible
dielectric film20 as that over which solger mask 140 is fornmed or appli ed,
or over the opposite surface 24, 22 of flexible 10 dielectric film 20.
Finall'y, as shown i FIg ¥ depicts aflexihladigleetrie fikre 20 with ppthrappesitelyyfadieg si ngul at ed

into a pluralidyagk 5thd P8 nhdR0r Qingdapseasubstrates 10, as known in the art.
By way of exanple, known die cuttin or "mechani cal punching,” techni ques

may be used to for mAsshpysin HiGo17.flsmbie dislpastictili 20 mey b patteinkdn sgeh as by
Addi tional ly, vglQus. u j 100 i ncl udi ng. A t
limtation, transport ape fﬁfg}se?ﬂ%l?éag l&?g&gt teﬁ?)"lﬁgg ’1'!83&"[]%%%’ 51\(%’, mrr%y be
formed eithel capatwuesenapariuvgd 42nofarmale gate 46 GFIGs. 2nandi3er bhenfettnees dieregul Iat | on
of strips 100 : i.ble dielectric film20. An exenpla nol d gate 40
that may be for%géﬁgg}éfﬁ‘é‘mﬁ’%&a@ggﬁgl%sﬁifg%ugas’i“??%u%l‘flg(?é’?r e ri{g'eﬁge%g%om in FIG
15. As shown, aqbstintially 42ouph tieothitkaas ef @O iblandiblecteas fiff) 2681 dewal | s 43 which are

tapered. Such taperi may. be .0 ined by use-. of isotropi¢ etch rocesses
to formaperture 42 ﬁ‘%t’fals é}ﬂ“ﬁll 15%‘?@1%(3?:?%% ctive fil 3B, sugh asé‘&ﬂlﬁét@,t C‘?I?Prgcs

ani sotropi c et aily cphdCaESAseR ehat DU or 64eG8OR! doBditdve MATLEH Adafticpr | ent ed
subst anti al (?/ g}grtpenéi cul ar t? a plane of flexible dielectric film 20, such
as those depi ct ¥ISTAP (€18 COBRST: AMRIPURLIG b ISpginated tafuitice &k fflsxible diddeqtniaas
16-19, as well g 2. tHbr e2inild) @enduehi R MARCH ey Yels&ured tolsurfack42 vAMAA8Kticy
exenpl ary enbodi nent of a process for fabricating a nold gate 40, as " wel |l

as a tape subst PladBesivg mgriah29. wichdeay bespaliede eithpp surfage 22 pugarsytfecg 31 phe
process shown idaafdiGs il 80 %9gm%hsﬁscees%§@e.§.,%m£m¢g??% ogg?%%,%tc%.s 10 from

three-layer (adhesive flex as conductive be secured to

flexible dielectric @iesosyctre e 0dws hegniserurddge faziblgrdicdfctrnfilapk eure 42 of
ol d gate 495 ( Fﬁ1£=;§<-13_8, %ng%ﬁ]phowﬁﬁrsﬁt I y?:lé%ggliie;t]lgé 01F #oﬁnedlévegﬁg'egﬂo%e@suhjag@(' bl e

dielectric f1Im20 wt opposi t
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 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 film20 nmay be patterned, such as by known die cutting, or
"mechani cal punching," techniques, to formvias, slots, other 5 apertures,
an aperture 42 of a nold gate 40 (FIGs. 2 and 3), or other features therein.
In the depicted exanple, each of these fegjures, including aperture 42,
extends substantially throu h the thickness of flexible dielectric film 20.
Next, as shown Fventighal TiB sbstEtesfEe sanipPed lofrlgiratedipersubayaigs 1Qihat t hat

conprises any ﬁ@&ﬁb&ﬁk'té’a@hﬂ@é&% redeRBhvdnSios Ui tabl e for use as the
conductive traces of a carrier substrate (e.g., copper, alumnum etc.),
is lam nated to sur fQ@ese sgips 490 ¢flt@ﬁsbb9éfaw &P acsording toﬁhelmszm infeptiorkanap! e,
conductive fil

adnesi ve. mat eri oS0 dnF R aMcRpalod 15 oy B fecuied Lo BBl ufero.
surface 31 of @ﬁdwdwotm khealftﬁhdﬁ@@nwaIGsoQ\haqeric@sfemse(ma'ccglducttxydestncayi ng, use
of aroller, Q Im30 ha ecured t | exi bl e
dielectric fil mgsﬁ%fhblggig ﬁ1a'a§%§ (fgndsuﬁc esatrsuct<'§1lresho omas@ CB a Balpabﬁ]br'ljls’ed to or
formed over theplﬁmp,orsedlusms bwaduchle mfatefia)ll’(d.\gctsdalﬂﬁ driothey ﬁi@t,al @‘Sn&:ﬂ@\]/lﬂyi n FIG
19. Regi ons of ctive at _are . to be.rempved dur. atter ni ng
t hereof are ex p%o g?#‘tvﬁ PB‘EP&H“%%%@%&FE’@'D%E aéjfctl?fzﬁéckfﬂml mﬁ”&@é‘g@g’

conti nues as shtwaxid, heardaktiae slefmeie thevdis, Iatcr)eﬁ@rlﬁgsﬁrédqﬂ Eofesct pid]s 114h 20k 20
wherein con i 30 i.s patterned (e.qg., chi ng) throug sk 1
(FIG 11), ﬂ G‘i@% f aBe tHb8 tcss‘@cﬁ“alkprésﬁﬁgqmﬁe Eff?%%deag tapg Sal?f&a%g@ort

el ement 44 are m*;re@par(dﬂa@mplﬁ))) sol der nmasks 140 are forned over surface

24 or surface 22 CHG,k6 13 and strips 100 incl udi nP mul tiple tape
substrates 10 and t hBierealien pcilpusbigFlas 22 gdi22d. %dEQP@@$WF%f%ézfrom

flexible diel eciyhy ge fdrinba ﬁguﬂdﬁkﬁxcomtoraévla—%sérﬁﬁféé is @bt @V@Bcdﬁrf%ﬁ:a%ﬁs i's

the nold gate 40 shown in 0, which includes an aperture 42 wt
sidewal | s. 43’ ?”ﬁhtsmﬁrlé’ooh f@ﬂﬂéﬁ%é@@ﬂkﬁﬁ%ﬂ“ﬂ“&ﬁ%@#@h efriieqndugter dgvige ane of

flexibl e di gfeckibfnibihBadfe afSoblBubMICALY S AEAG BRPERAAT SR HE iEs! 1

require that only oné surface exi bl
conductive fi | mpi@cl Mis@nbly irgalignuient8yith agvimesponding n@idatuoner Blfickaisd cbimek t he

die cutting progessesial Bl fid LYRIGRAELYs GHPL QEL B Yool RaSHASE B5E and

the mold cavity within which the assembly is located. Of course, in order to effect such

alignment, the mold may have to be specifically configured for use with strips 100 that
20 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, 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 and electrically connected
30  thereto to form a packaged semiconductor device 60.
In FIG. 23, a strip 100 bearing a plurality of packaged semiconductor device 60

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



manuf acturers may be used to form aperture 42 of nold gate 40, manufacturers
of -10- conventional TAB substrates are equi pped 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 fornmed, sem conductor dice 15 may be gecured and el ectrically connected
thereto, 5 as known in the art and shown in FIGs. 21 and 22, to form

semi conduct or ¥ it Rosifionedbinpal an wpper degaton i 13, onthe appra degatard 13 ismoeitioneds 16

(FIG 22), such,@pshipghd® withbpRes 64 Rlikgd REctved WithePddHESsonding SRAAYS E Ysperat eri al
(e.g., solder, another netal or netal alloy, conductive or conductor-filled

el astoner, a didgaler FiZ Stip HOp elso positioned baseathpllgwer degatord13,dr dower degaéiuct i ve
el ements thereifys i?fx%i Oﬁlg@b{engﬁh&?ig%@,@u @th&t%?lte%ﬁ%%?%ﬁméfhlj&s gﬁﬁtgﬁ 22) of
uc may be ef a S

tape substrates 10. processe ecte tape substrates 10
remai n a parl ofengatkeachpaldpate Fherdspfuedr, as illustrated in FIGs. 22 and
22A, nol ded package L nmay._. b ornmed around sem condu r device
nscenblies 16 that HovLOEhUL AR, 28 onBlw Fod 5 BB BSRHER M RANTIE) Gec
package struct ucaeb p@ikh iestdndekwivaagd biased ageivsicepibt ckasaniM yf ils8 nay be

di sposed within _a cavi f each

ty of nmol d _(.not shown Wit h | d gate 40
Gssbbly I al | RSk efe s B RuS Aeniig Wb et Lo aPan simen dhannel
t hat ext egds Eeiﬂd&ml dsp@mﬁmmmr@hahﬁe Mcb@ﬁ@o@ﬁup&mlrmz @m?@ldrg&&goh%cl, or
"pot," an e. no vity within ich.the assenbly i cat ed. cour se,
in order tolif f‘é‘&otﬁ%tt}g%"%'ﬁ{pieb‘?ﬁ%tﬂﬂl% @W@IYW%E bf‘i‘%g‘e%%%iﬂ?‘? cally
configured for tsRingeddf patlabPsirub®E: 420 30rsb)Bataded NS (RGPS LRhRSAN 288501 di NY
to the invention. A liquid pac encapsul ant, naterial is then

kagi ng, or e | . € |
i ntroduced t hr olfgincdant AHBa49 (et of ihssipr-scasn malseak hih REFv i ty,
t hrough nol d gate8und0 theABuRg fortd@aSidEd S’é:zﬁr'iliéﬁ totsﬁl%_rl%}@ﬁéef @é 17y réﬁoﬁs’kgn%ze

sem conduct or device that has been assenbl ed therew th. . 23 an
depi ct an exenpPhiFgmpepHsEEs42-t hat may be used to renpve a 25 sprue 64, which

1" St o s AR PO ey
64 has suffi ci &istfeshien, ey 18hoiapb¢ mpvaddegr byindaxjng thetsameido psitidnaanpthbe
dielectric fil %%Qaécﬁ@&nﬁconductor 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.



remai n outside of a package structure 62 that has been nol ded over a tape
substrate 10 (FIGs. 2 and 3) and a sem conductor die (not shown) secured
and electrically connected 30 thereto to forma packaged sem conduct or
device 60. In FIG 23, a strip 100 bearing a plurality of packaged

sem conductor device 60 (only one shown ffz clarity) is positioned within a
degator 110. More specifically, strip -il-"1 00 is positioned beneath an
upper degator 112, or the upper degator QU2IMS positioned over s trip 100,
W th sprues 64 Lﬂ% Legaived within corresponding s lots 114 of upper
degator 112. Strip 68"'s al so positi oned beneath a | ower degator 115, or

| ower degator 115 is positioned beneath strip 100, such that an extendabl e
punch 116 is | ocat ed]15 b%nl%g@h {ae}ghatnol d %%t[e 40 and sprue 64. As shown in
FIG 24, once strip 100 KaZOKBK B EPT SREF WCtRPF Megat or 110, .each punch
i s extended 3 owarapeand dbfireded thirgafladble dizpEpeictiilalof tendpe4dbsthitet 418l

corresponding gate. As pressure is applied to su ry.elenment 44, support
clement 44 " ands pireot Beenaied ep Tl B Fe o BRR B bl SRt Gl s o e 42
of nold gate 40 and K4« partifllydvellapping seid ap@RRe, sale gaport elelént W¥ilH tional |y,
sprue 64 is broken free fromthe renmainder of packagtye structure 62. O
course, surfaces 43 YpRiRgtiajpsonignanyith eopductive Saess of fie WRePtict n a | ayer 49
(FIG 13) of adhesion-reducing naterial, which effectively reduces the

amount of force that need be applied to support element 44 to renove sprue
64 from apefQure 42.2.15 Ghesold g4¢ e claimdi wherginsaidiapes e istdetinadertesnal gianof

strip 100 has bgﬁ&%ﬁ%}f&d%isﬂegk%egﬁggﬁn, strip 100 may be noved (e.g.,
by indexing the sane) to position another packaged sem conductor device 60

at the appropriate |ocation between upper degator 112 and | ower degat or

110, Wen al | of, ¢ hey pacisageypeid GoAg, GhoSRNAGSHAR: ABLSL AR ROuIEVE

been 20 degated, the sem con vi ée package en be separated
from one. anot reoricrted dubstantially perpendaquiar todh plameugflsaid Hiexiblerdigjedugfidescri pti on
contai ns many specifics, these should not be construed as limting the
scope of the present invention, but nerely as providing

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 feast two of said plurality of channels.



illustrations of sonme of the presently preferred enbodinments. Simlarly,

ot her 25 enbodi nents of the invention may be devi sed which do not depart
fromthe spirit or scope of the. present invention. Mreover, features from
di fferent enbodi ments of the invention nmay be enployed in conbination. The

scope of the invention is, therefore i ndjscated and limted only by the
appended cl ai ns and hei r eg ui val ents, rather than by the foregoing
description. All ‘ti oXsEPGM ﬂsﬁ AMPLISNE: rodi f i cations to the 30

invention, as dj ﬂedﬂsle ame\aercquﬂ,maMuls,{)hnfa@Hmr%f DinBld AR BRI thgeifidgscope of
t he clalns are to be enbraced ther -12- VWat is claimed: 1. A

nol d gate for a2 fcalﬁéctefe&@ﬁ%&emn&!w&apeefrﬁgld fexewf: dpleqtei flen epdfqomPESIREt hi n a
flexible dielectric JﬁllnmlﬁfofE&ﬂu&tﬁ@%a@éé%glﬁ@ﬁe@1w1 Iﬂ'petlpolﬁéllm dtaﬁyq'lznea{rent

carried partially by a surface of said flexible ectric and at
| east partiatly overl appifinishechiape supgiratured  sai d support el ement being

substantially copl a;ha{ mpﬁ_\d,ﬂ %’Eﬁefﬁ&d&%ald:ﬁgﬂ% %er %eag’{ ]?a%ttfhglg o9E 3§M2§£lﬁ§élﬁ?mre%0 2.

The nol d gate of cl rein sa ure 5 het tern

out er boundary of a fi ni ofiedd tnaplegageubstrate. 3. The nold gate of claiml
wherein said aperture includes sidewalls that are oriented substantially
perpendi cular to a plane of said flexible dielectric film 15 4. The nold
gate of claiml1, mhe)ein1$at®e&ﬂﬁﬁﬂﬂbﬂdﬁnmimdﬁ&r&hﬂﬁmﬁ@ts that are oriented

at a nonper p nd| ul ar arn | e .rel ati of said fl-exible dielectric
fHim 120" s, Bch ftinon Bgyicds b Sid e Aintte SPiofieine & Hafrol Bes
sidewal I's that are deduwesdonmprévend addksoniofh pickading RedEASe &did poRVAR, S adhesi on
of packaging material to the nold gate. 6. The nold gate of claiml,

further conprising: 25 a plurality of channels in at |east a section
t her eof . 10.  The tape substrate of claim 8, wherein said aperture and said support

structure are located external to an outer boundary for a finished tape substrate.
15
11. The tape substrate of claim 8, wherein said aperture includes sidewalls

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

12.  The tape substrate of claim 8, wherein said aperture includes sidewalls
20  that are oriented at a nonperpendicular angle relative to a plane of said flexible

dielectric film.

13.  The tape substrate of claim 8, wherein said mold gate comprises a

plurality of channels in at least a section thereof.

25
14.  The tape substrate of claim 13, wherein said mold gate further comprises
a diversion dam between at least two of said plurality of channels.
15. A method for forming a mold gate of a tape substrate, comprising:
30 forming an aperture of the mold gate in a flexible dielectric film of the tape

substrate; and



7. The nold gate of claim6, further conprising: a diversion dam between at
| east two of said plurality of channels. -13- 8. A tape substrate,
conprising: a flexible dielectric filmincluding an aperture of a nold gate
formed therein; and a conductive |layer on a single surface of said flexible
dielectric filmand conprising: a pluralifg. of conductive traces positioned
W thin an outer boundary for a 5finished tape substrate; and a support
structure of said ntﬂoac%@f‘@yﬁacmf”é%gs‘i(’“ﬁ%“f’? gﬂ?qsﬁn%@@’rﬂp%ﬁwgaf@f’g‘ﬁ ture of

said nol d gate. gfle tb@ theate SoRBMEARIMmOf claim 8, further conprising: 10a
lining on at |east sidewalls of said aperture, said lining conprising a
mat eri al that reduces or prevents adhesion of a packaging material to said

nol d gate. 10. The tgpe %Q%{eﬁﬁﬁ%fgltainﬁfifmlércd?ﬂiﬂrs gf‘ said aperture and said
support structure are |ocated external to an outer boundary for a finished

t ape substral e. sepgringsaidpgaductiprefiutospidflesiblsfdigécgindilsl. wherein sai d aperture
i ncludes sidewalls that are oriented substantially perpendicular to a plane
of said flexible dielectric film 12. The tape substrate of claim@8, wherein
said aperture includds sildewsthod of Guimat6, arhercorsaelseantingtis effaced pefopsadi cul ar
angle relative %Ogm%pl ane of said flexible dielectric film 13. The tape
substrate of claim@8, wherein said nold gate conprises a plurality of
channels in at |least a section thereof. 25 14. The tape substrate of claim
13, wherein.said nolg gate further co i ses.a diversion dam bet.ween at

| east two mlésai d pl Ural ?[?'ﬁ“@fhogﬁéﬁlﬁlé‘fng{'w remga ‘EPB‘BgF‘BT‘PI?SSWFFe]HEF ol d
gate of a tape fenisiediteetricFmapri si ng: 30form ng an aperture of the nold gate
inaflexible dielectric filmof the tape substrate; and

19, The method of claim 18, wherein said etching comprises at least one of
wet etching and dry etching the flexible dielectric film.
15

20. The method of claim 16, wherein said securing is effected following said

forming,.

21.  The method of claim 20, wherein said forming comprises mechanically

20  removing material of the flexible dielectric film.

22.  The method of claim 21, wherein said mechanically removing comprises

die cutting the flexible dielectric film.

23 23.  The method of claim 15, wherein said concurrently patterning
comprises:
forming a mask over said conductive film; and

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

30 24.  The method of claim 23, wherein said removing material comprises

etching said conductive film.



-14- concurrently patterning conductive lines and a support structure of the
nold gate fromthe sanme conductive film 16. The nethod of claim 15,

further conprising: 5 securing said conductive filmto said flexible
dielectric film 17. The nethod of claim 16, wherein said securing is
effected before said forming. 10 18. The_qgethod of claim 17, wherein said
formng conprises etching the flexible dielectric film 19. The nethod of
claim 18, wherein sad et'@hmsgiod Shplrins E% futher eomywisie of wet et ching and

dry etching thecdatigxiibdvidioel@ripetthreilh md&iad that EBGIBL fOeknRfadfdsfinBe 46,
wherein said securing is effected following said formng. 21. The nethod of
clai m 20, wherein sdiagkagemaiefiat e meldgatechani cal ly 20 renoving nateri al
of the flexible dielectric film 22. The nethod of claim?21l, wherein said
mechani cally renmoving conprises die cutting the flexible dielectric film
25 23. The n%®t hod of2tel aiAvmgthod foméabaicatingai tapesobatrater @mipirigingat t er ni ng

conprises: formng 2 OV i .onductive film and renoving materi al
of said conducﬁfégdﬁg{;@%ﬁ%&ﬁgﬁ&%@r ‘ures of said mask. 30 24. The nethod of

cl ai m 23, wher efonmigiad aper/ofragneld gate irndaidhexitle diekctriefibthjang sai d conducti ve

film -15- 25. Th haod of claim.15, further conpr.ising: coatin i dewal | s
of said apert ur;elilb\gllmta'iﬁﬁﬁlgc Bt e ?th’%loﬁlgghls'épc?ﬁf:%@%flt %E%‘Sé‘}??‘ggaé% sCiOB‘ﬂ"che a
packaging material tiacthfeormalsidggabeduchveiim lAmimathogtofaaurthei saatieaglea t ape
substrate, ¢Enprising. i iim.

27.  The method of claim 26, wherein said providing said flexible dielectric
film comprises providing said flexible dielectric film with said single conductive film
prelaminated onto said surface thereof.

15

28.  The method of claim 26, wherein said providing said flexible dielectric

film comprises providing said flexible dielectric film without said single conductive

film on said surface thereof.

20 29. The method of claim 28, further comprising:

laminating said single conductive film onto said surface of said flexible dielectric film.

30.  The method of claim 29, wherein said laminating is effected following
said forming said aperture.
25
31. The method of claim 30, wherein said forming said aperture comprises

mechanically forming said aperture.

32. The method of claim 31, wherein said mechanically forming said

30  aperture comprises die cutting said flexible dielectric film.



providing a flexible dielectric film formng an aperture of a nold gate in
said flexible dielectric film and substantially concurrently formng a
support el enment of said nold gate and conductive traces froma single
conductive filmlam nated onto a surface of said flexible 10 dielectric
film 27. The nethod of claim26, wherein gaid providing said flexible
dielectric filmconprises providing said exible dielectric filmwth said
singl e conductive fitdn hemsHiodsf dainy?f. svherginpaid fermipgsaidhanegtate comprises The
met hod of cl ai Mp2&hanBS Bihing 8ifaptir@id di ng sai d flexible dielectric film
! { )

conprises providing sai exible dielectric filmw thout said single

conductive filmon said surface thereof. 20 29. The nmethod of cl aim 28,

further conpri sing: m i kch.si pgl i £ id surface
of said flexible di e#%ct ﬁ?‘{éﬂ%"?n%glé‘?‘l‘ Fhehetd oﬁ#aﬁgrf‘é%l%%@ﬁ, b o d

| aminating i % effestoteadmpobds die qugingsaid dlekiblendigdgptriceilch. apert ure. 25 31. The

nmet hod of claim 30, wherein said formng said aperture conprises
mechanically form ng said aperture. 32. The nethod of claim 31, wherein said
mechani cal |y form ng3%ai (rhe 3@ttaydef tiine26 orhereirsaii fdinging sdid apeguseaiothptikeaxi bl e
dielectric fil -16- 33, The nethod. cl.aim 26, .wherein said formng said
aperture conpri Oé-glmgr?éazﬁgr?fl3&?‘?@3}6?@?#&8‘1@59‘%}6&5@rﬁ\l‘%’r@. 34. The nethod of
clai m 33, wher etefacdfigdndi@tiafatiFidxibld dislettigfimatheough apdtidswi aig aixgM. | ses die
cutting said flexible dielectric film 35. The nethod of .claim 26, wherein
said form ng said aperture conprises: formng a mask on a surface of said

flexible dielectric 44.] MTHRREbHAWP ¥Iatg 35 Wh&EInRhid ¥mSMgohnlpeidskiddisglaect ri c

filmthrough apertures of said mask.,
material of said flexible dielectric film.

37. The method of claim 36, wherein said etching comprises at least one of

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

38.  The method of claim 26, 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.

20
39, The method of claim 26, wherein said substantially concurrently
forming comprises:
forming a mask over said single conductive film; and
removing material of said single conductive film through apertures of said mask.
25

40.  The method of claim 39, wherein said removing material comprises

etching said single conductive film.

41.  The method of claim 26, further comprising:
30 coating sidewalls of said aperture with a material that reduces or prevents adhesion of a

packaging material to said mold gate.



10 36. The nethod of claim 35 wherein said renoving conprises etching said
material of said flexible dielectric film 37. The nethod of claim 36,
wherein said etching conprises at |east one of 15 dry etching and wet
etching said material of said flexible dielectric film 38. The method of
claim 26, wherein said formng said apertuje_is effected at a |ocation
which is external to,_an quter boundary of an area of said flexible
dielectric filmwhete aWﬁi@é‘ﬁé&fﬂa&z@%@w%I%quglgtpéﬁﬂﬂécmsleawd 20 39.
The nethod of chuiciired®f sHBSIRLA eRBleft. SUbstantially concurrently form ng
conprises: formng a mask over said single conductive film and renoving
material of said single conductive filmthrough apertures of said nmask. 25
40. The nethod of clg m TTarcy orrprlses
etching said single ?ondébgﬁ ve ?E(}t%&iifgpérc%@}%ﬁhmg@ ?ﬁ%ﬁé further
conpri sing: 30 posHdingg tsm@@hmategn@ﬁdlsm tlexiple diclactic\filnfwith amaipamrabfamatd
reduces or prevents t t o, . sajd nnld

-17- 42. The net hod a| m Iém%fl %Ig?twgom%ﬁ%gﬁng&wﬂelemcntcogﬁ%lugﬁg(\ge
structures of said sgq@mmeﬁmrmced3mdﬂembmmmmm devi ce packagi ng
nmet hod, conpri sj provi e .substrate includj a flexible
dielectric fil n%e\r/amgrtlllﬁ ar?mé%)élg'twﬁ{%e otto aﬁuﬁ%ﬁe %Sﬂ(g%age f“gjts%ﬁ%ﬁ{%‘ €& n and
conducti ve traces am&nmo&mmmrdbweémmﬁlym‘ndsai d nold gate on the sane

surface of |deeX| l e die ctrlcf n. Securjn seni condyctor die to a
surface of d IF%tB%a“glfBglleF%? Sp?%“‘r%sﬁd S?’é‘ﬁ?rtdlﬂﬁgh‘g‘?@rcoﬁ"émoe NS y; and

10 el ectri cal I y conngGhidngpelatragads of said sem conductor die to
correspondi ng contacts

44.  The method of claim 43, wherein said providing comprises providing a

strip including a plurality of tape substrates.

15
45.  The method of claim 43, further comprising:
mtroducing said semiconductor device assembly into a cavity of a mold with said mold
gate in alignment with a runner that communicates with said cavity.
20 46.  The method of claim 45, further comprising:

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

mold gate.

47.  The method of claim 46, further comprising:
25  permitting said liquid packaging material to substantially cure or substantially harden.

48.  The method of claim 47, further comprising removing said mold gate
and a sprue of substantially cured or substantially hardened packaging material within
said mold gate.

30
49. A system for degating a packaged semiconductor device that includes a

tape substrate, the system comprising:



of said tape substrate. 44. The nethod of claim43, wherein said providing
conprises providing a strip including a plurality of tape substrates. 15
45. The nethod of claim43, further conprising: introducing said

sem conductor device assenbly into a cavity of a nold with said nold gate
in alignment with a runner that corrrruni ca_t@ with said cavity. 20 46. The

met hod of claim45, further. copprisin trodum a_l | qui d packagi ng
material into s%flﬁt?}ﬁq}ﬂtyoﬁlm%ﬁgﬁd@éq t°r HACRaIgrRyrace; of theharkpsetit e, 47. The

met hod of claim 46, stuidoh@ictes aBREd ﬁdﬁﬂﬂﬁ@@@ééﬁcdctdfegrewhﬂgh? Srdbslofpackagi ng
material to substanti aIIy cure or substantially harden he net hod of

claim47, further cdi¥pr éﬁ'ﬁf&cka@ﬁﬁﬁnﬁﬁo@a‘ftﬁfﬁl‘:ﬁ Pdte and a sprue of
substanti al |y caseend¥lerist? pbstitingik |a<‘1]aé1»ﬁf Q%&@&na%&hﬁ\gm&e BREEphdkhgatt t i n

said nmold gate. 30 49. A system for ating a packaged sem conduct or device
that includes a tap€misepdictosdevics #d i %(3%@4 ¢againe elemmryt aligngble withiszid gate| ement
posi tionabl e adj acent,qt@efisbie't [g%;u ik a8 em conduct or
device and including a rgceaptee}c e og{trecé:{;.\g/??n &goégﬁaﬁ%&wﬁ 7ﬁgate of the
packaged semi conductreseptielgiof eaid firstielamemicond el enent positionabl e adjacent to
a second maj or surface of the packaged 5 sem conductor device and i ncl udi ng
a degating elenent alignable with said gate and extendable therethrough to
force said portion df0. sai'I&tegHIm offtlamsid) dherem(saptfmbkemiﬁtaaaisa:ldﬁdcbﬁd eI enent .
50. The system sai,d fi 10
el enent ar ehgon |16§rftec? Ctontggué"‘l(,:g; OJﬁcegﬁ&nﬁl H’éig(a 3\“13{‘}’0?“5%‘%@61?“&'%3%83% aI ity of
packaged sem csndeationordieviceshertbewedaet ween.



