ATI"SPOSABLE MBLD RUNNER GATE FOR SUBSTRATE BASED ELECTRONI C
PACKAGES : BACKGROUND OF THE | NVENTI ON Q (fBELD OF
THE | NVENTI ON This invention relates to encapsul ation ofs
substrate based el ectroni ¢ packages using injection nolding with a two

pi ece nold and nore particularly to the use of a barrier material fornmed
over the gating area of the substrate E%¥“Ch Is |later peeled away and

di scar ded. (2) DES I nj ection
nol di ng using a two pi gﬁ%‘ﬂ; use or encapsul ation of

el ectroni c devi ces. ?ﬁﬁ I ng/"area on the
substrate surface for %Mé eﬁiﬁ%ﬁ]%l{#& uljglfnwerlg‘i %@ﬁét encapsul ati on

is conplete and the encapsulant is cured. The gating are usual ly has a
metal forned on the substrate such as palladiumor gold. This places
severe restrictions on the

BACKGROUND OF THE INVENTION

(1) FIELD OF THE INVENTION

This invention relates to encapsulation of
substrate based electronic packages using injection molding
with a two piece mold and moxe particularly to the use of a
barrier material formed over the gating area of the

substrate which is later peeled away and discarded.

(2) DESCRIPTION OF THE RELATED ART

Injection molding using a two piece mold is often
used for encapsulation of electronic devices. This requires
the formation of-a gating area on the substrate surface for
removal of the mold runner after the encapsulation is
complete and the encapsulant is cured. The éating area
usually has a metal formed on the substrate such as
palladium or gold. This places severe restrictions on the

routing of cifcuit traces formed on the surface of the
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rduting of cireait traces fornmed on the surface of the

2 substrate. U S. Pat. No. 5,635,671 to Freyman et al.
descri bes a degating region having a material forned thereon chosen such
that the material in the degating region forms a weak bond with the

encapsul ant used. Freyman et al. describe the used of degating materi al
such as gold so that wring traces nust be routed away fromthe degating
regi on. U.S. Pat. No. 5,311,482 to Kobayashi et al. describes

an integratsmbstirates chip bonded to a circuit board with a cap for

hermetically sealing the chip. The cap is bonded to the circuit board at

t he edges of an open end thereof and bonded to the underside or bottom of
1 to Mllerick et al.

t he chip. US._Pat. No._5 Q%Q éf

describes an automat % 1Ss&2% i my SPp=d &t uES £ HFe¥ AR €5ndtict or

I nt egrated | B..Rackage e 0 gﬁii | d ?gg'

operati ons.d:em‘g":llli"Bs g ée%&qbg’teé.&’f\é. ’g’?&é g%gh{%eﬁg%% g +&galé§€??%es a
- chosen such that the material in the degating region forms a
weak bond with the encapsulant used. Freyman et al.
describe the used of degating material such as gold so that

wiring traces must be routed away from the degating region.

.U.S. Pat. No. 5,311,402 to Kobayashi et al.
describes an integrated circuit chip bonded to a circuit
board with a cap for hermetically sealing the chip. The cap
is bonded to the circuit board at the edges of an open end

thereof and bonded to the underside or bottom of the chip.

U.S. Pat. No. 5,099,101 to Millerick et al.
describes an automatic laser trimming apparatus for
semiconductor integrated chip packages which performs

deflashing and degating operations.

U.S. Pat. No. 4,954,308 to Yabe et al. describes a

resin encapsulating method using upper and lower half molds.



resin encapsul.ati ng met hod usi ng upper and | ower hal f nolds.

3 SUVMMARY OF THE | NVENTI ON El ectronic
circuit packages typically conprise a substrate with one or nore
integrated circuit elenents attached. Ml ded packages are often used for
the encapsulation of the integrated circuit el enent because they provide
a reliable encapsul ation at a reasonabl 0 Flg 1 shows a cross
section view of such a packa%gugﬂﬁi ﬁﬁag%@g bstrate 10 with an
integrated circuit el enent o rs surface 26 of the
substrate. 10. Circuit traces 18 on the first surface 26 of the substrate
communicate with circuit traces 22 on the second surface 27 of the

substrate using vie RIUEGHHAR Adclioylnddis MY daiiau oLt

ball s 24 provi de bal array type input/output connections for the
package. ThapsitRatl/ wtt@;ubnléaldrsm% hetkgrRiteid alixuialt asdmimias, sol der

coated copper, or the like. The connections between the integrated circuit
el ement 12agtdched.ci Molided packagks @re dften naed fdmathe?6. of the
substrate 10 are provided by wre bonds 16. The substrate

based packageapsudatdpsuiof ehenvintegrated circuit element because they
provide a reliable encapsulation at a reasonable cost.
Fig. 1 shows a cross section view of such a'package. The
package has a substrate 10 with an integrated circuit
elament 12 attached to the first surface 26 of the substrate
10. Circuit traces 18 on the first surface 26 of the
substrate communicate with circuit traces 22 on the second
surface 27 of the substrate using via connections 20 through
the substrate. Input/outbut balls 24 provide ball grid
array type input/output connections for the package. The
input/output balls can be a material such as solder, solder
coated copper, or the like. The connections between the
integrated circuit element 12 and the circuit traces 18 on
the first surface 26 of the substrate 10 are provided by

wire bonds 16.

The substrate based package is encapéulated with a
rmolded encapsulant 14. In most cases the molded encapsulant
14 is a molded plastic. In packages of this type the molded

encapsulant is usually formed using an injection molding

process using a two piece mold. The two piece mold is



nol ded encapsul ant 14. In nost cases the nolded encapsulant 14 is a nol ded
pl astic. In packages of this type the nolded encapsulant is usually forned
using an injection nolding process using a two piece nold. The two piece

mold is 4 preferred because of
cost, but requires a gate region on the substrate as will be expl ai ned
with reference to Figs. 2-5. A cross section of a part of a

two piece nold is shown in Fig. 2. The rpol-d has an upper part 30, a | ower
part 28, predfernedddcaude afppastparhuBoratuites mlgatadregiorncenstize | n
the | ower part 28 of the nold. The substrate 10 with the integrated
circuit elsapstraim as aiddd be iexpliained nthkatesencs thFidmerdpart 28
of the nmold. As can be seen in Fig. 2, the input/output balls have not .
been fornmed on the substrate at this point in the processing. A nold

runner channel 32 is forned in the upper rt _of the npld 30 forms a
path for the uncure mﬁﬁ%ﬁor{& I%}F#)ﬁ'[ oofl‘ﬂe TIRiRYP ’?‘?}f‘?h S upper
Part, 30 e APl o e i DS P e TP
runner chypgl ¥ a cavity 34 PR Lpfee PRSI ab# Ph P ASEE Salicyr ed

recess 29 in the lower part 28 of the mold. The

substrate 10 with the integrated circuit element 26 attached

fits into the recess 29 of the lower part 28 of the mold.

As can be seen in Fig. 2, the input/output balls have not

been formed on the substrate at this point in the

processing. A mold rumner channel 32 is formed in the

upper part of the mold 30 and forms a path for the uncured

encapsulant to flow into the cavity 34 in the upper part 30

of the mold. Fig. 3 is a plan view of the upper part 30 of

the mold, taken along line 3-3' of Fig. 2, showing the

cavity 34 and the mold runner channel 32.

During the encapsulation process uncured
encapsulant is forced to flow ffom a source, not shown,
through the mold runnexr channel 32 into the cavity 34,
thereby filling the cavity. When the encapsulant is cured,
encapsulant in the mold runnexr channel is alsc cured forming
a mold runner 33, as shown in Fig. 4. This mold runner 33

must be removed after the encapsulant has cured. To

accomplish the removal of the mold runner 33 a degating



ehcapsul ant is forced to flow froma source, not shown, through the nold

runner channel 32 into the cavity 34, thereby filling the cavity. Wen the
encapsul ant is cured, encapsulant in the nold runner channel is also cured
formng a nmold runner 33, as shown in Fig. 4. This nold runner 33 nust be
renoved after the encapsul ant has cured. To acconplish the renoval of the
nol d runner 33 a degating 5 region

36 is typically formed on the first surbace 26 of the substrate 10 at the

substr at e:le&ﬁéiz:' a8 ‘i’@.' ¢ Wchlllbefodrm@a%hytmdeaztéte stYifhdel P& o £ annel

32, see FIgS and he degating region is fornmed of a material chosen

such thaEuBBErQ‘EEG?LOVQtf ehee shpeweate! Nocatdans whdnh &#idl e degating
region material is less than the adhesive force between the encapsul ant

and the Sabsb&%w uhbBerdenat medd kegner whiammned 325 wu@lFigen Ietald such as
gold or palladium Wth degating regions formed in this
manner thé. crheudeghtings region tise formed ofr faaoRtexiele chassen austand
vias 20 between the first surface and second surface of the substrate nust
be rout edthetatbed adhesdvgatomger dgitueess thes encapsvlantriand gherhe dashed

lines in Fi 5 show the
degatlng region material is less than the adhesive force

between the encapsulant and the substrate. The degating
region material is usually a metal such as gold or

palladium.

With degating regions formed in this manner the
circuit traces 18 on the first surface of the substrate and
vias 20 between the first surface and second surface of the
substrate must be routed to avoid the degating region 36, as
shown in Fig. 5. The dashed lines in Fig. 5 show the
location of the mold runner channel 32 and the perimeter 35
of the cavity. Degating regions of this type consume
valuable surface area on the first surface of the substrate
which could be used for circuit traces of vias. In addition
mold compound material normally will flash outside the

degating region and can cause problems.

It is a principle objective of this invention to
provide a method of encapsulation of substrate based

electronic devices using a gating region on a substrate

which can be formed directly over circuit tracing.



| ocation of the nold runner channel 32 and the perineter 35 of the cavity.
Degating regions of this type consune valuable surface area on the first
surface of the substrate which could be used for circuit traces of vias.
In addition mold compound material nornmally will flash outside the
degating region and can cause problens. It is a principle
obj ective of this invention to provide a, met hod of encapsul ation of
substrate based electronic deV|ces usin atlng reglgn on a substrate
?r%%l%ﬁ iveo 1s

whi ch be f d B riest Ry inGH

6 on ean ve OrgeanotLer #@DnCI € CtIVF of _t.hi E nventiQn to provide
a substreu%PVQQﬁlQRﬂﬁﬂr%ﬁ% %é% gﬁ% %7Eﬁ1c o\ FrREt rﬁ#ﬁrg?ﬁeahe substrate
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channel %e&@ |%f§a% Wﬁ%%ﬁéﬁaﬁ%@ BE 4 Enil0 3%%?1%9%%???2{

mat eri al éﬁ% directly over circuit traces or via holes. The
barrier mater is  chosen such that the adhesive force bet ween t he
barrier

These objectives are achieved by attaching a
barrier material to the region of the substrate where the
mold runner channel will be located when the package is
encapsulated. The barrier material can be attached directly
over circuit traces or via holes. The barrier material is
chosen such that the adhesive force between the barrier
material and the adhesive is less than the adhesive force of
the cured encapsulant to the barrier material. After the
encapsulation has been completed and the encapsulant cured
the mold runner is removed thereby also removing the barrier

material.



material and the adhesive is |l ess than the adhesive force of the cured
encapsul ant to the barrier material. After the encapsulation has been

conpl eted and the encapsul ant cured the nold runner is renoved thereby
al so renoving the barrier materi al

7 BRI EF DESCRI PTI ON OF THE DRAW NGS _ Fig. 1 shows
a cross section view of an encapsul ated substrate based el ectronic
package. Fig. 2 shows a crosk section view of a two piece

nol d. Fi 0. BRIESPOWESTRIFIION OF ofue 'sRAWDEEs part of the two
piece nold of Fig. 2 along line 3-3" of Fig. 2. Fig. 4 shows a
cross section view of a prior art encapsul ated substrate based el ectronic
package showing a nold runner and gating area. Fig. 5 shows a

top view of a prior Big.slbshoasea shossngeatdoehi wjeared aenth circuit

traces routed away from
encapsulated substrate based electronic package.

Fig. 2 shows a cross section view of a two piece

mold.

Fig. 3 shows a plan view of the upper part of the

two piece mold of Fig. 2 along line 3-3' of Fig. 2.

Fig. 4 shows a cross section view of a prior art
encapsulated substrate based electronic package showing a

mold runner and gating area.

Fig. 5 shows a top view 0f a prior art substrate
showing a gating area with circuit traces routed away from

the gating area.

Fig. 6 shows a top view of a substrate of this
Ainvention showing a gating area with circuit traces routed

in the gating area under the barrier material.



t he gating area. Fig. 6 shows a top view of a substrate of
this invention showng a gating area with circuit traces routed in the
gating area under the barrier material
8 Fig. 7 shows a cross section view of a substrate of this
i nvention after the encapsul ant has been nol ded and cured show ng barrier
material fornmed in the gating area over the circuit traces and a nol d
runner over the barri®g I sect.ion v ew of
encapsul at ed substratg of Eio% atél:k aI océ:ﬁo"hev"f'? @ ,_qu:stgrate
Fig. 8 shoyg @hggp WeW+Qbnt Re ul Al (P

i gf. n Q te2C U dﬂﬂ%}sdTQ%ﬁ His® t¥en nﬁpfg%is d aQ

barrier material forne he gating area over the C|rcu

nol d rUnne&uﬁéarshbh&n@abh&Q&eﬁahﬁkaEal formed in tH@ n@ﬂ top
view of the encapsul ated substrate of this invention a ter e nold runner

and barrieverathei girkaie keerescanded mold runner ovieirdthkd bEIMG 2 Cr 0SS
section view of the encapsulated substrate of Fig. 9 taken al ong I|ne
19-10" of material. Fig. 7 is a section view of the encapsulated

substrate of Fig. 8 taken along line 7-7' of Fig. 8.

Fig. 8 shows a top view of the encapsulated
substrate of Fig. 7 showing barrier material formed in the
gating area over the circuit traces and a mold runner over

the barrier material.

Fig. 9 shows a top view of the encapsulated
substrate of this invention after the mold runner and

barrier material have been removed.

Fig. 10 shows a cross section view of the

encapsulated substrate of Fig. 9 taken along line 19-10' of

Fig. 9.



Fig. 9. 9 DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS Refer now to Figs. 1-3 and 6-10
for a description of the preferred enbodinents of this invention. Fig. 1
shows a cross section view of a substrate based el ectronic package. The
package has a substrate 10 having a first surface 26 and a second surface
27. The substrate can be a lamnate with igterior wiring, not shown, and

con Do ceram e o Sl T e i AT SR s exanpl o one

integrated circuit elenment is shown, however a nunber of integrated
circuit elenents can be attached to the substrate. Circuit traces 18 on

e he ot comurtace %%% H"P} t he Suj.gfgt . w (@Il% Vfé;l éﬂ&éé&flﬁ{?%&&hr ough

on the second surface trate using via  connectlon

the subst p@t @nel Brldtiet P BRI nehtH YHXHEE Rxdmeisn ectrigall connection
between the circuit traces 18 and the integrated circuit elenent 12.

In this eshopise a RS Eaptidmlviewbhro\substixdte hasel saYeyttomic

I nput / out put connections for the package, however other types of

i nput / out packagenec Then packade hased substrate 10 having a first
surface 26 and a second surface 27. The substrate can be a
laminate with interiox wifing, not shown, and can be ceramic
or other material. An integrated circuit eleqent 12 is
attached to the first surface 26 of the substfate 10. In
this example one integrated circuit element is shown,
however a number of integrated circuit elements can be
attached to the substrate. Circuit traces 18 on the first
surface 26 of the substrate communicate with circuit traces
22 on the second surface 27 of the substrate using via
connections 20 through the substrate. In this example wire

bonds 16 provide electrical connection between the circuit

traces 18 and the integrated circuit element 12.

In this example input/output balls 24 provide ball
grid array type input/output connections for the package,
however other types of input/output connections can be used.
The input/output balls can be formed of conducting material
such as copper, solder, solder coated copper, or the like.

The package is encapsulated using a molded encapsulant 14

using a method which will now be explained.



The input/output balls can be forned of conducting nmaterial such as
copper, solder, solder coated copper, or the like. The package is

encapsul ated using a nol ded encapsul ant 14 wusing a nmethod which will now
be expl ai ned. 10 Fig. 6
shows a top surface of a substrate which is to be used as part of the
substrate based electronic circuit package. Crcuit traces 17 and 18 and

h f vi 20 h 1 h f th b )
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the gati | NEARGA Wod *aast A F e xﬁ}&?a{@é %agrg&}ﬁé%r L B h@ ol d

runner channe e encapsu atron s I'nes’ how t he
[ ocat i on Pl " ctaerémerut&%mvd ) aﬁ{a'ﬂmé o8 of3p1d ef mter al
38 is place |rectly over some of the <circuit trace he Dbarrier

nmaterial Pnnect i 20 are WHbwS diP | thdldifr f8R€ ofi e LAPOF AL S A
plastic, or simlar material that is stable at high tenperature and has a

t hi ckness bafrriiraRitedidll 3B G2P fytthdd G0 e |dumtsdd of ene barrier

material and the encapsul ant are chosen such that the adhesive force
bet ween t sabsdirat’y dRiediny thHel datinge IRRE WraRthdts prd eSitHd tinmes

greater than the adhesive force between the barrier material and the

substrat esulistrate which will be under the mold runner channel during
the encapsulatidn step. The dotted lines 41 show the
location which will be under the mold runner channel. The
barrier material 38 is placed directly over some of the
circuit traces 17. The barrier material 38 is a material
such as polyimide tape, high temperature plastic, or similar
.material that is stable at high temperature and has a
thickness of between about 0.025 and 0.080 millimeters. The
barrier material and the encapsulant are chosen such that
the adhesive force between the barrier material and the
encapsulant is at least 15 times greater than the adhesive

force between the barrier material and the substrate. Aan

integrated circuit element 12 is attached to the surface of

the substrate 10 and the integrated circuit element is

connected to the circuit traces using wire bonds 16.

The substrate 10 with the integrated circuit
element 12 attached to the first surface 26 of the
substrate 10 is placed in the two piece mold, shown in Figs.

2 and 3, for encapsulation. The substrate 10 is placed in



i'ntegrated circuit element 12 is attached to the surface of the substrate
10 and the integrated circuit elenent is connected to the circuit traces
using wi re bonds 16. The substrate 10 with the integrated
circuit elenment 12 attached to the first surface 26 of the substrate 10
Is placed in the two piece nold, shown in Figs 2 and 3, for

encapsul ation. The substrate 10 is placeg, the recess 29 forned

in the | t 28_qof th .d. 0 d )
cavity 34°Rfi ERCRER 2900 %e%xeh;;&@ &Pw%ﬁfe%eﬁ;?saﬁlo (e o o
t he cavitx ppd rThg%&fé@Stés rfagg %ge s%gyiqy ’ﬁﬁﬁﬁﬁy*l qmgﬂfgzd Line
42 in Fig. ncur I'nj éc e “Cavl o]

h R th I hal &da
}:i gsupge;n g Eh%% g:glreglr%ng:rag&%annel 35@) lq’(§:|a?éeircmﬂ?%ver t e‘;%natﬁ%g ar ea

36 of theghaulkglsal %uwa@é RAS e RbstirditeBisLIhwnd by & bidEremie  see

Fig. 6. Uncured encapsulant is then injected into the cavity
34 in theggppar FRalt 630 qhd hicutled dnvapstd anthGapsidjadtdd ides rEdel

runner channel. 32 and cured. The encapsul ant can be an encapsul ati ng nold
conpound cawdtiyal4 of the upper part 30 of the mold through the mold
runner channel 32, see Figs. 2 and 3. The mold runner
channel 32 is directly over the gating area 36 of the
substrate which has the barrier material 38 formed thereon,

see Fig. 6.

Uncured encapsulant is then injected into the
cavity 34 in the upper part 30 of the mold, leaving
encapsulant in the mold runner channel 32 and cured. The
encapsulant can be an encapsulating mold compound material
and is cured by time and temperature. As previously
indicated encapsulant and the barrier material are chosen
such that the adhesive force between the barrier material
and the éncapsulant is at least 15 times greater than the
adhesive force between the barrier material and the
substrate. After curing the encapsulant the encapsulated

~package is removed from the mold. As shown in Fig. 7, the
molded encapsulant 14 is formed on the substrate covering
the integrated circuit element, not shown in Fig. 7, and

leaving a mold runner 33 of encapsulant formed on the

barrier material 38.



and is cured by tinme and tenperature. As previously indicated encapsul ant
and the barrier material are chosen such that the adhesive force between
the barrier material and the encapsulant is at |east 15 tines greater than
the adhesive force between the barrier material and the substrate. After
curing the encapsul ant the encapsul ated package is renoved fromthe nold.
As shown in Fig. 7, the nolded encapsulant 14 is forned on the substrate

covering the integrated circuit el ement , thot shown in_ Fig. 7, and 1 eaving
a mol d runner 33 of FdfecaBs8hane Fbﬁnﬁapoﬁlﬁﬁe°%bm é“bﬁ'é:g Cal@t3dhis

12 . Fig,. 8 shows the. to i ew of the syhstrate at this oi nt of
t he proceggFﬁﬁlgﬁoﬁFﬁgpFH eﬁﬁFﬁggséh8£b§uF§ﬁtm?i%egn&nFﬁ€%€¥4¥ﬁ' ¢ ;r 33

formed on_the,barrier, material .38, n Jdn Figs...7.a 8 circuit
traci ngs iqgcsﬁeb8°ipoﬁ v‘eﬁi?gc%9§m§§d§§ Fﬁg %g??Pg? mgtgﬁéél *and nol d
runner 33, Fj [ CtQS$;Sect ko I gw s Q. higre 7-7
of Fig. S%SSF%%eg?hgegahégigéagérZeageF%eg%E tlg g%?%?é%%néﬁgrla.hggd t he
encapsul apbutaaggeaketiyNanabkethadbasrier’ aata-AaiWaen ande mead i er
material and the substrate the nold runner can be broken away fromthe
nol ded epafneéwl 38t 1figherechy peekkosg sertibhe vhaw ofF Figt.ed dakenh well,
as shown in Figs. 9 and 10.

along line 7-7' of Fig. 8. Since the adhesive force between

-

“ Yal)

the barrier material and the encapsulant is greater than the
adhesive force between the barrier material and the
substrate the mold runner can be broken away from the molded
encapsulant 14 thereby peeling awéy the barrier material as

well, as shown in Figs. 9 and 10.

Figs. 9 and 10 show the encapsulated package with
the mold runner and barrier material removed. Fig. 9 shows .
the top view of the substrate and Fig. 9 a cross section

view taken along line 10-10' of Fig. 9.

The use of the barrier material of this invention
makes it possible to form circuit traces in the gating area
of the substrate since the circuit traces are protected by
the barrier material. The use of the barrier material of
this invention also allows the use of any existing substrate
material or design that is availablg. Without the use of
barrier material the location of the degating region on the

substrate must match the design of the uppér part of the



Figs. 9 and 10 show the encapsul ated package with the nold runner and
barrier material renoved. Fig. 9 shows the top view of the substrate and
Fig. 9 a cross section view taken along line 10-10" of Fig. 9.

The use of the barrier material of this invention nakes it possible to
formcircuit traces in the gating area of the substrate since the circuit
traces are protected by the barrier material. The use of the barrier
material of this invention also allows thellise of any existing substrate
materi al dOkksi dghhe asei of athe | barvieyvmaberiakeofisthds ihwentéonnateri al
the location of the degating region on the substrate nust match the design
of the upR¥oifldstthe neéed for a fixed location for a degating regioa3 nol d.
The use of the barrier material of this invention avoids the need for a
fixed | ocd@M ch SWPstrakyafone regrbicubar auppesinolé designpandi alllawsupper

nmol d desi and allggg, he use of different substrate designs w thout the
nmeed to r%bees‘f% ? ent rsubstygte [degigns without thepmeed:te

oref or rod "esial B8 el e € BH e ot ERCT (104" by those oki led i
the art '
While the invention has been particularly shown
and described with reference to the preferred embodiments
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made without

departing from the spirit and scope of the invention.



that various changes in formand details nmay be nade without . departing _
fromthe spirit and scope of the invention.

éf\fcapsul ating a substrate based el ect rCl(;ﬁ\: E/B . Mnended“!""”ﬂﬂtﬂwﬂﬂlﬁ!ﬂ

conprising the steps of: providing a substrate having a first surface
and a second s rf%%e, wher ei n said fijst surface has a device region
and a gate regi’Omn, “said gate region, bei ng external to.said device
region; 1. SrG#ﬁbpﬁg°5oﬁ6§é9§#éaﬁﬂégé§ f ﬁgﬁq&? Sed SLEC PG e of
said substrate, wherei n said conductive traces may be forned in said
gat e regi orackage, pCORPILSI NI FPPsﬁaﬁEﬁbEF‘of el ectroni c devices attached
to said first surfag of .sai d, substr.ate _wgd.hj ' Vi regi on of
sai d substrate; pr°"1sﬁf‘8wad?ﬁ&s§lr?&%r ?’c%é'{l%%or?nefé{}:%nsssﬂoe a\j\dc/geer?qfs\daiag

el ectroni ¢ fayfges,ailce, wrsdid oAU R 360%ce nas W AW

i nput / out put connections ‘formed on sai d substrate; provi di ng

el ectrical ;GIRACHIANS BRECERGIRN] SHIM! YLl JdAhP Bl extéidl to

I nput / out put “connecti ons, attaching a barriér material to said gate

region of gaikd FehildedlagiWper ein said barrier material covers any of
said conductive traces forned in said gate region: form ng

encapsul ati on NMpbrepiidingy Sondrict idey itradeayiformed om daidRizEte,

t hereby covering said first nunber of electronic devices, and a part of
sai d barri snrfaice ol salidacuddyratesi d gate region of said substrate,

t hereby covering any of said conductive traces forned in said gate

regi on, wher ei npsaividiagy iserf inmte mvaibesn @ & & le etirnpsu | davigesrmattachedr e
chosen so that the adhesion of said barrier material, to said supstrate is
| ess tRasaide fidsdsisur fpces A% s9dd iSUbSEAANS 4ithin said dewiey g
encapsul ati on material ;, curing said encapsul ation material; and
renovi ng t FeGigwr cfhmads subedaatfiati on materi al

providing electrical connections between said
electronic devices and said conductive traces;

providing input/output connections formed on said
substrate;

providing electrical connections between said
conductive traces and said input/output connections;

attaching a barrier material to said gate region of
said substrate;

forming encapsulation material over said device region
of said substrate, thereby covering said first number of
electronic devices, and a part of said barrier material
attached to said gate region of said substrate, wherein said
barrier material and said encapsulation material are chosen
so that the adhesion of said barrier material to said

substrate is less than the adhesion of said barrier material

This Sheet Has Been Replaced

e 0w

EPLACED




tormed on said barrier material and said barrier material fromsaid
substrate. 2. The nethod of claim1 wherein said input/output
connections conprise a ball grid array formed on said second surface of
sai d substrate. 3. The method of claim1 wherein sene—of~said conductive

traces are formed in said gate region of said first su ﬂ“ﬁm\“
substrat e. 4. The method of claim1 \M‘nl%rel n said eI “m“m ons
bet ween sai d el ectronic devices and sai d conductive traees¢ |se Wre
bonds. tdh st emcdpshldtidraimatexdrkein said first nunber of
electronlc devices is one el ectronic device. 6. The nethod of claim1l

wherei n sai d baruring neasd i etcapsuiationinaterpal ; ang. The nethod of claim

1 wherein said barrier material is _high tenperature, glastlc
16 removing that part of said encapsulation material

formed on said barrier material and said barrier material

from said substrate.

2. The method of claim 1 wherein said input/output
connections comprise a ball grid array formed on said second

surface of said substrate.

3. The method of claim 1 wherein some of said conductive
traces are formed in said gate ragiom of said first surface

of said substrate.

4. The method of claim 1 wherein said electrical connections
between said electronic devices and said conductive traces

comprise wire bonds. .

5. The method of claim 1 wherein said first number of

electronic devices is one electronic device.

6. The method of claim 1 wherein said barrier material is

polyimide tape.

7. The method of claim 1 wherein said barrier material is

high temperature plastic.



8. The nethod of claim1 wherein said encapsulatlon material _is an__. . __
encapsul ati ng nol d conpound. 9. The nethod of claim1 wherein that

ar
of said encapsulation material fornmed on said barrl er naﬂmugmLﬂuH"mmw
runner. 10. The method of claim 1l wherein said form ng
materi al over said device region of said substrate conprises injection
nol di ng using a two piece nold. 11. A4li sposabl e nold runner gate,

conprisingg SLRYFShE %famv “Hhéréiﬁséa%rEg&ﬁgéﬁiaﬁxéﬂcﬁﬁ‘éeﬁﬁ&f ace,

wherein satd P sTeENTTa2e Hae-a eV|ce region an gate region, sald

gate regi ofis bgh NgnEXHEE VL iHG RELE compbERAL €9i On; conductive traces

formed on said first surface of said substrate; a first nunber of

el ectroni c devices attached to said first surface of said substrate within
said device region of said substrate; el ectrical connections between
sai d el ect9onThe deethed ofindlaimdlcehdueinvehatapast of saidnput/ out put
connections forned on said substrate; el ectrical connections between
sai d conduentcapsulation matesihll fapuedoonpsaidohassipynmaterial is a

meld runner. -

10. The method of claim 1 wherein said forming encapsulation
material over said device region of said substrate comprises

injection molding using a two piece mold.

11. A disposable mold runner gate, comprising:

'a substrate having a first surface and a second
surface, wherein said first surface has a device region and
a gate region, said gate region being external to said

" device region; '

conductive traces formed on said first surface of said
substrate;

a first number of electronic devices attached to said
first surface of said substrate within said device region of
said substrate;

electriéal connections between said electronic devices
and said conductive traces;

input/output connections formed on said substrate;

electrical connections between said conductive traces

and said input/output connections;



17 barrier material attached to said gate regiaon.of said ..

substrat e; encapsul ation material for sai d
barrier material attached to said gate region of sﬁmﬂﬁauuilﬂ%&“m te,
thereby formng a nold runner, wherein said cl and

sai d encapsul ation material are chosen so that the adhesion of said

barrier material to said substratg is |l ess than the adhesi on of

sai d barrier mggihdler materiallo atHadnRiac S Yaild %ﬁéﬂtﬂcjﬁln alp
a cover of said encapsulation material formed over said devi ce

regi on of gab§t§5Q§Lrate covering said first nunber of electronic
devi ces. {2. The encapsul ated el ectroni c package of claim 11

wherei n ehdlaf sl R /oR idite rG NN FHrin@E VAT Fark b Isaud d array
formed on said second surface of said substrate. 13. The

encapsul at beretiest matiek ipdc kigachied it salitl Watreeivegion of saie of said

conductive traces are forned in said gate region of said first

sur 28ce of sebsiratiest tiesceby forming a mold runner, wherein said 18
barrier material and said encapsulation material are chosen
.so that the adhesion of said barrier material to said
substrate is less than the adhesion of said barrier material ’
to said encapsulation material; and

25 a cover of said encapsulation material formed over said

device region of said substrate covering said first number

of electreonic devices.

12. The encapsulated electronic package of claim 11 wherein
said input/output connections comprise a ball grid array

formed on said second surface of said substrate.

13. The encapsulated electronic package of claim 11 wherein
some of said conductive traces are formed in said gate

region of said first surface of said substrate.



14. The encapsul ated el ectroni ¢ package of claim 11 wherein said_ ._.-——

el ectrical connections between said el ectronic devices ~and sai tive
traces conprise wre bonds. 15. The encapsul at ed el\mmﬁ“l“! fﬂgig Tof
j

claim 1l wherein said first nunber of electronic devi ! ronic
devi ce. 16. The encapsul ated el ectroni c package of cl ai‘m t1 wherein
said electronic devices are integrated cjgcuit elenents. 17. The

encapsul ated el ectroni c package of claim 1l wherein said barrier nateri al
i s polyinide Thpeencaps8lated edeshropicepachkader @f €Lakdde wiergia m 11
wherein said barrier material is high tenperature plastic., 19. The
encapsul asaddepdectsiralpsoragetdrns| Bevween $&id ¢lechrend A/VH GRS on

material is_an encapsulath% nol d conpound. .
and said conductive traces comprise wire bonds.

15. The encapsulated electronic package of claim 11 wherein
said first number of electronic devices is one electronic

device.

16. The encapsulated electronic package of claim 11 wherein

said electronic devices are integrated circuit elements.

17. The encapsulated electronic package of claim 11 wherein

said barrier material is polyimide tape.

18. The encapsulated electronic package of claim 11 wherein

said barrier material is high temperature plastic.

19. The encapsulated electronic package of claim 11 wherein
said encapsulation material is an encapsulating mold

compound.



