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strips - of conductive nmetal are conventionally fabricate
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METHOD Rel ated Applications This application is a continuation-in-part of

U S. Serial No. 08/108,355, filed August 18, 1993, which is 5 a .
continuation-in-part of U .S Serial No. 08/052,545, filed April 23., 1993,
which in turn is a continuation- in-part of U S. Serial No. 07/981, 742, .
fil'ed Novenber 24, 1992, now U S. Patent No. 5,316,463. Field of the

I nvention 10 This invention relates to the encapsul ation nolding of o
obj ects nounted on a strip-type carrier. substrate andyyhile not limted
thereto is particularly directed to the encapsul, G%?\ ding of L
el ectrical or electronic circuit conpone ¢ as semi - conductor .15 -
chi ps previously fabricated on the carrlegﬁz r Background of the

I nvention Encapsul ation nol di ng equi pment of the generagl kind referred to
i s disclosed, for exanple, in US 2 Patent No. 4, 368”168 dat ed January
11, 1983. As disclosed in this patent, in the process of manufacturing

sem - conductor chips, elongated strips, wusually nade of her; 
conductive metal, and 5 commonly called |ead frames are gwgmmmﬂmmmmm& 3
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ENCAPSULATION MOLDING EQUIPMENT AND METHOD

Rélated Applications

This appllcatlon is a continuation-in-part of U.S.
: Serlal No. 08/108,355, filed August 18, 1993 which 1s
5 a continuation-in-part of U.S. ‘Serial No 08/052 545,
V filed April 23, 1993, wh1ch in turn is a contlnuatlon—'
in-part of U.S. Serial No. 07/981,742, filed
November 24, 1992, now U.S. Patent No. 5,316,463.

Fieid of the_Invention

10 Thls 1nventlon relates to the encapsulatlon
molding of objects mounted on a strip-type carrier.
-~ substrate and whlle not llmlted thereto is partlcularly |
directed to the encapsulation molding of electrical or
electronlc circuit components, suqh as semi- conductor .

15 - chips previously fabricated on the carrier strip.

Background of the Invention

Encapsulation molding equipment of the general

kxind referred to is disclosed, for example, in u.s.
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stanping to form support platfornms for the chips and [ '
extending fromeach platformin predeterm ned Batter n '?l)eﬂural g'?lri Ipeads
boundaries or to 10 narrow cross pieces according to t he design of the
particular chips to be nmounted on the support platforns. As a final step in |
the manufacturing process, the leads are eventually severed fromthe '
cross pieces and the boundaries after the chips are 15 forned on the
platforns, encapsulated and ready for testing and shipnent. In

encapsul ating the chips, an extrenme degree of care nust be taken to avoid
touching by the hands. In the case of nodern sem -conductor chips, the
static 20 electricity passing-through the Zdelicate mcrocircuitry ,on
account of touching the unprotected chip, as well as the transfer of
contam nants f pamenite Nd.ngersaofleawstdeds Janarender 128honfdfictional . In

order to avoid.th
phys| cal handl I%& Il-sﬂ,lsed)hriisq%{éa.plp%%@ %ttl‘t@ [Sx?(k@é‘ss 0025 t elimnate

acconplished in th '
. expensi ve and mmammmwqumﬁ’e %"r%é]geefl?fﬁ%%?e‘gy f)’gagél V\(/avlhlych

to enc&psul at iCOTMes I rﬁjﬂolr? n]I%PQ)n%ras‘?E’z% T PTeY

are difficult ole]<] tnpadeglcgft TSHdgan dold
. .\ ﬁﬂ%fmbondmﬁtﬂﬂd metatubpedt t
undue wear and %amag«f add| tion, known nol di ng?ee&w PAEOt {__;ggapt gbl e

Frin séparate and .
rather conplicaireddrduls: v acdl sdze cm@mom@llnaﬁth#ZEEGﬂ P¥ad frane

SR 3 ihe M g e pressé%po’fa{ &0t ended $orbenysedips aagj unction

with readily a
electrical leads extending from each platform 1n

_ predetermined pattern to the strip boundarles or to

10 narrow Cross pieces according to the design of the
particular chips to be mounted on the support
platforms. As a final step in the manufacturlng
process, the leads are eventually severed from the
cross pieces and the boundaries after the chlps_are

15 formed on the platforms, encapsulated and ready for

testing and shipment.

in'encapsulating the chips, an extreme'degree of
care must be taken to avoid touching'by the hands. In .
_ the case of modern semi- -conductor chips, the static
20 electr1c1ty passing -through the delicate m1croc1rcu1try
on account of touchlng the unprotected chip, as well as -
the transfer of contaminants from the fingers of
workers, may render it nonfunctional. In order to
avoid this, con51derab1e care must be taken to
25 ~ eliminate phy51ca1 handling. This has been
accomplished in the past by relatlvely expensive and
complicated molds whlch have a large number of parts
which are difficult to operate and to clean following.
~use and are subject to undue wear and damage In
30 addition, known moldlng equipment is adaptable to
encapsulation moldlng on only one size chip requiring
separate ‘and rather compllcated molds for each size

chip or for each size of lead frame strip.



" the type manufactured, for exanple, b

y the Hul | Corp. of Hatboro,
Pennsyl vani a, .U. S. A Nbld presses of the 5 type described have relatlvely
noveabl e upper and |ower platen nenbers. The upper pl at en menber is
provided with a vertically extending cylindrical passageway into which a

' n.'—%

charge of encapsulating material, such as an epoxy resin, is adapted to be

pl aced. The resin in 10 solid formis heated in a preheating oven prior -to -

its deposit in the passageway so that it is alread rel ati ' [
_agnsls;enpy. The resin is then placed within the c§1indriceYeLgs:ggémeg'
ere it is heated by heating el ements extending around the 15 passagewa
and becones highly liquid within a rel at Pvely short perlod of tlne A g
. piston forces the liquified resinto flow.,fromthe
 passageway outwar dl Jhehrolgh afsEhPedn¥POFERRAL S §1TS %% caV|t|es Gr
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apparatus for thie éncapsul at
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mount ed on onewplighag €
epoxy resin, is adapted to be placed. The resin 1n;

10 solid form is heated in a preheating oven prior to its.
deposit in the passageway so that it is already
relatively soft in consistency. The resin 1s then
placed within the cylindrical passageway where it is
.heated by heatlng elements extending around the

15 passageway and becomes highly liquid within a
relatively short period of time. A piston forces the
liquified resin to flow from the'bottom of the
passageway outwardly through a series of runners to.

mold cavities for encapsulatlng objects as is known in’ :

20 the art.

Summary and Obiects of the Invention

The present invention involves the "encapsulation.
of semi-conductor chips or similar objects fabricated
, on the surface of a carrier strip-type substrate which
25 is preferably formed of a glass fiber re;nforced epoxy
material. The objects are encapsulated within a .
protectlve body preferably formed of a resin’ materiai
such as an epoxy, there being a mult1p11c1ty of objects
on each plece of carrier strip material. The 1nventlon
30 in. preferred form contemplates a method and apparatus'
for the encapsulatlon molding of plural, relatlvely :

thin chlps mounted on one planar surface of strlps .'”



4 forned of plastic material, such as glass fiber reinforced plastic
material, and in particular, to a strip construction where the |eads are -
integrally nolded into the strip and termnate in a matri x of 5 contact
points on the other planar surface. The chips and the |eads previously
formed on the strip are placed in rows disposed in spaced relationship on
the strip. The invention i's intended to accommodate strips of different
width, thickness and length, as well.as 10 strips having a range.of nunbers
of chips, as well as sizes of chips, disposed thereon and to mninze nold
set tine. The invention is of particular applicability to the elimnation

of the entrapnent of gases within a noldg4avity and to the nol ding of very

thin chips or 15 |ike devices on a substrate. In carrying out .the
invention, onefrgim@dl &f pAERMER edteadialg Earchererkass fdegred to be

interfitted into,.recesses i.,n the su t_surf f 4 t apform
mounted on a pF&tlé‘%%Fe(t%hé’lr?(ﬁtd‘cprm@%geg ’Eéacrﬁfﬁiorgcﬁ%t Ear .r_re'nbgér) IF\1as an
upper planar sstirdpe coms tragiiomn wﬂenﬁthﬁuiQﬁdﬁi%ﬁ%n&ﬁ?ﬁgﬁﬁ}bycarrying 

strips having di{ar enfe PWHRETS 0 et QniGhitts &l rangedrin ofows or
strips and is intended to. accommpdate a range of | engths, %hicknesses and

wi dt hs. 5The in¢@mﬁ&9&lggintqlﬂﬂtﬁﬂe(Rﬁﬁ%ﬁﬂﬂ%ﬁ&%?t?ﬂf T si DR o EBVer
plates termed gaVvithe i1t9R1d oruiidudiay e qunadlon tise adtsjjacade ppaced

caviti I Ng- ' : : :
or each of ¢ heroggeiacs s o THAEG G Sr iR SR S EEERE "o thi n
a.. The invention is intended to accommodate strips of

different width, thickness and length, as well as

10 strips having a range of numbers of chips, as well as

sizes of chips, disposed thereon and to minimize mold

set time. The invention is of particular applicability

to the elimination of the entrapment of gases within a

mold cavity and to the molding of very thin chips.or

15 like devices on a substrate.

" In carrying out the invention, one or more
removable loading bar members is adapted to be
interfitted into recesses in the sﬁpport surface of a
support platform mounted on a platen of the mold press.

20 Each loading bar member has an upper planar surface for
support of any one of a group of chip carrying strips
having different numbers or sizes of chips arranged in
rows or strips énd is inténded to.accommodaté a range
of lengths, thicknesses and widths. The invention

25 ~ further contemplates the provision of cover plates
termed cavity inserts which have plural rows of épaced
apart cavities extending tﬁerethrough. Preferably, one
cavity insert is reserved for each of the separate
strips of the group of strips. The cavities within a

30 - cavity insert are equal in number to chips on the '
corresponding strip and are dimensioned so that they
accept the chips to be encapsulated on that particular

strip and receive a charge of encapsulating resin



30 cavity insert are equal in nunber to chips on the corresponding strip
and are di nensioned so that they accept the chips to be encapsul ated on
that particular strip and receive a charge of encapsulating resint .5
sufficient to encapsulate the chip within each cavity. An inportant aspec
of the invention is the provision of a series of cavity inserts in which
the walls of the cavities of a particular insert correspond in thickness 5
to the height of the objects on a particular strip. Support neans o
i ndependent of the nold bars maintains the upper surface of all cavity
Inserts of the series coplanar with the surface of the support platform
Further in accordance with the invention,-%ate passages 10 fornmed in the
cavity inserts lead to each individual, cavity for .parti.cul . i p.
The gate passadei s efortR PRSARTRIRES 1% %Iﬁjepc“éépal/gi ﬁéggt S%é’&% h'eIO
surface of thercadgortdserdspeaty §f orhe henvenbiabl &s| bhei PgovR&LoNGat e -

passages fornmed in the insergs YANa[o R ecrLeasi A £hBSHadast iogdn tne t he
direction of tﬁ’e1g rﬁ)lscFrlceas\S/i(ﬁ e%%%ﬁiﬁzs%ga% .acceleration of the liquid
resi nous nat ericvitites eaftr qarticulant ipesEhge’rF8FPORYc Alc &GS ng a-

relatively lar Eﬂﬂkiygﬁéﬁ§i&@ t15d OS5 S€€L 1 @R ANphdticpladueerdp.
accelergiion ogﬁéhe 20 vent ed, gases ou% of the caviéy he Ln¥§ntion -
r o]

. T .
further provi dEHPRATRIRGRNDI HASWRRFENT o5t ERENBOLE PRESoR2A S Sce of a
rermovabl e mol d tHefigeanshrPicd aon 4he cavatyvenpestsi ofi chet senislsd base

menber, the Stréggﬁéggkt&?%ﬁx%%éység?ggé’of the support platform.
Furthef in accordance with the invention, gate passages
10 formed in the cavity inserts lead‘tc egch individual |
cavity for the particular strip. The gate passages are
formed exciusively in the cavity inserts on the surface
of the cavity insert away from the removable loading
bar. Gate passages formed in the inserts having a _
15 decreasing cross-section in the direction of the mold
cavities provide for an acceleration of the liquid . _-
' resiﬁous material into each cavity. Vent passages fo;;f””
each cavity having a relatively large and increasing
croés—section in turn producé an acceleration of the

20 vented gases out of the cévity..

The invention further provides locating pins which
locate.the strips 6n a surface of. a removable mold
member and maintain the relatiVé position of the mold
base member, the strips and the cavity insert,

25 independently of the dimensions of the particular strip

within the group of strips which the mold is intended

_to receive.

The invention further contemplates the use of
knockout pins for the removal of solidified resin from
30. the mold runner structure when the mold press is opened
and a gaté runner construction which promotes break off

of the resin within the runners from the encapsulated



25 independently of the dinmensions of the particular strip wthin the
group of strips which the nold is irntended to receive. The invention
further contenplates the use of knockout pins for the renoval of
solidified resin from 30 the nold runner structure when the nold press . is
opened and a gate runner construction which pronotes break off of the.

resin wthin the runners fromthe encapsulated | 6 parts as the resin |s:
renoved fromthe runners in a manner which | eaves substantially no o
flashing on the encapsulated object. Still further, the knockout neans . :

i ncl udes push pins which operate in sequence with the 5 knockout pins fo-.,
push out the.renmpvable |oading bar from #6ts supporting recess once the - B
resin wwthin tthe runners has been knocked-out and separated fromthe
encapsul at ed papastslmscbhbanSunnlanrhmbhedaﬁcwm thige riump@ns om &0

provides means 1{1% gr&hiéh i\gwégneagse% slll9a%n&1asmrngr ‘%Jrﬁt*dﬁ/@ to the

cavity inserts accomodati n strafes of a.ran t hi cknesses.
Preferably, theem©e9$hba§9@sohﬂécyrel§55F} ﬁﬂﬁﬁpéa'sdhetﬁ%P9¥ W IS

seal ing pressurﬁnéﬂﬂdbg ?ﬁéﬁbbhﬁbedhiéhbepeeanethﬁ seqmemydxurthfmh@aV|ty
i nsert and the

are the > prOV|s¥%$ 5?“5 prg §9r88$gvan%agﬁﬁr%§%ﬁgg 3 OEE5%§ Hpggﬂgégn

to any one of argemi £8s0kupportingduetessdenceethe casiinems thfima thenge of
di mensi ons and P@%hggsdhgfebggh knocked-out and separated from the

' encapsulated parts.

In combinatibn with the above, the invention
10 - provides means for vertlcal adjustment of the loadlng
bar relative to the cavity inserts thereby
accommodating substrates of a range of thlcknesses
Preferably, the loading bars are yieldably mounted so
that a unlform sealing pressure can be established
15 between the.loading bar, the eavity insert and the

upper mold plate.

Advantages and objects of thetinventioh are the
provision of a mold structure_comprising removable bars
_ ‘common to any one of a series of semi-conductor device
20 carriers of a range of dimensions and having different
numbers and/or sizes of semi-conductor dev1ces carried
thereon in combination with cavity inserts 1nd1v1dual

to each one of a group of carrier strips.

_ A further object of the invention is. a provision
25 - of molding apparatus in which the member exposed to the
greatest degree of wear and likelihood of damage,
namely the mold cavity insert, is of relatively simple
construction and can be readily replaced at low cost
when worn w1thout the need to replace other elements of

30 the mold structure

A
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nunbers and/ or sizes of sem -conductor devices carried thereon in
conbination with cavity inserts individual to each one.of a group of
carrier strips. A further object of the invention is a provision 25 V of
nol di ng apparatus in which the nmenber exposed to the greatest degree of
wear and 1ikelihood of damage, nanely the nold cavity insert, is of
relatively sinple construction and can be readily replaced at | ow cost
when worn without the need to replace other elenents of .30 the nold
structure. 7 A still further object of the invention is the provision of
cavity inserts, each having a |larger nunber of cavities for the

si mul t aneous encapsul ation of -a greater dunber of IC deV|ces 5 Stil

anot her object of the invention is thegc ro%l%!on .Of (Lg C néﬁéuctloh
n

which is sinple to AcE&aAlf SMF&RERg Ok enﬁf@% own tlne during the

encapsul ation gpbdhggoafomabhslt&nahhert@bje@mhﬂhde?Qrﬂuﬁﬁ#%ﬁrls t he .

provision 10 of cans ti ICR SRR d A [sh@lpshnat esn set - up
ti me when chanBPﬁgefhg nﬁﬁdl%l%%tﬁgq gﬁtapsu ation of one g?ze of objects

or substrate tof angtketerAntumbeefobjCedevdiCaSe invention is the
provision 15 of apparatus and net hod mhlch accomodat es differences

thi ckness of the epoxy board substrates, as d“;fere in the .
di mensi 6ns and nunb&tidfl EmetdisTeoRyedt omfe %e}?cdﬁbvlﬁrati]ecf‘throu t he ‘use. of
'nterChangeablﬁroWQEQO%@%Eth imdSer icbnstruction which is simple to . .-

clean following use and minimizes down t1me during the'ffsdi,

'encapsulatlon molding of parts

Another object of the invention is the provisipn
10 of a mold construction which substantially éliminates-
.set—up time when changing the mold for the

encapsulation of one size of objects or substrate to

another.

A further object of the invention is the provision
15 of apparatus. and method Wthh accommodates differences
in thickness of ‘the epoxy board substrates, as well as
differences in the dimensions and number of the ob]ects _:”
to be encapsulated through the use of interchangeable

mold cavity inserts.

20 A further object of the invention is the provisidn“'
| of knockout ﬁeans for facilitating the removal of resin )
within the resin delivery runner system following
encapsulatlon molding and the provides for ‘removal of
the mold from its support structure thereby

25 facilitating production.

A still further object of the invention is ths__
provision of a centering system for locating the chip . -

carrying strips in position within the mold



20 A further object of the invention is the provision of knockout neans -
for facilitating the renoval of resin wthin the resin.delivery runner
system fol |l owi ng encapsul ati on nol ding and the provides for renoval of the
nold fromits support structure thereby 25 facilitating production. A stil
further object. of the invention is the provision of a centering system
for locating the chip carrying strips in position within the nold 8
~irrespective of differences in the nunber or size of the chips or the . :
~dinmensions of the chip carrier strips. Another. objective of the invention
is the provision of a strip locating systemw thin the nold 5 which '
allows for axial expansion of the elongate® strips of strip material. A

still further object of the invention is the provision of a gate structure
Wi thin the nol dErRARSCtIVR QR ik eI eREeS | tR sSCRANURPRYePY BEZPeSfn to the

10 number of okyRetS ik ke et RsiAt etbidesebyhel cnipatangivasserapsr.esin.
Yet anot her object of the invention is the provision of gate and vent
passages for the cavities configured to elimnate gas entrapnment in the.

mol d. 15 cavity by agousirsmtémpedtiovd | ofv dier bsventhon ihetheavities and
the rapid venting of gases.dis ced i Oyl Lk t i lh gf urt her
RﬁhﬁﬁﬁgﬁPi%?tﬁlé%éhéi15@§t1950%ygyé &fé%ﬂa Anat hbh d

object of the i ( € mnatron” of~ voids an as bubbl es within
t he 20 encapsmwnﬂdn1ak&dwssﬁnr(nxiﬁlmF¥P@m$¥@michﬁhﬁseéﬁagated B

strips of strip material.

A still further object of the invention is the
provision'of a gate structure within the mold cavity
insert which restricts the delivery of resin to the

10 number of objects to be encapsulated thereby

eliminating waste of resin.

Yet another object of the invention is the
provision of gate and vent passages for the cavities
configured to eliminate gas entrapment in the mold-

15 © cavity by acceleratihg the flow of resin into the
cavities and the rapid venting of gases displaced by

the liquid resin.

A still further object of the invention is the
elimination of voids and gas bubbles within the
20 encapsulation resin surrounding electronic chips and’

other relatively small objects.

other objects and advantages of the invention will
become apparent from the following detailed description

of the preferred embodiment of the invention.



other relatively small objects. ti O her objects and advantages of the
invention will beconme apparent fromthe foll ow ng detail ed description of
the preferred enbodi nent. of the invention. 9 Description of the Draw ngs
Figure 1 is an expl oded perspective view schematically representing a nold
formed in accordance wth the present invention; 5 Figure 2 is a sectional
view taken on line 2-2 of Figure 1; Figure 3 is a sectional view taken on: -
line 3-3 of.. Figure 1; Figure 4 is a fragnentary sectional view taken on
10 line 4-4 of Figure 1; .Figure 5 is a fragnental view, on an enlarged
scale, of a cavity insert used in a nold of the present invention; Figure

6 is a fragmental view of a nold 15 illustPating the use of a second form
of cavity insert;. -Figure 7 is a fragnentary plan view on an enl arged
scal e of a portPescEibEs ther B dShown in Figures 1-4; and Figure

8 is.a plan view of an a{teratlve forn1of 20 the mold structure of Fi gure

7. Detailed Description of the Preferﬁ g nmbodi ment. .of the lLnvention
Referring first to FFyaPEE 1-3S PRe°XBIAPRG PEPSRESTIYSof’ ¥¥e present

i nvention i s nosaheflathicalipl depresenting a mold formed in accordance .

with the present invention;

5 Figure 2 is a sectional view taken on line 2-2 of

Figure 1;

Figure 3 is a sectional view taken on line 3-3 of -

Figure 1;

Figure 4 is a fragmentary sectional view taken on

10 line 4-4 of Figure 1;

Figure 5 is a fragmental view, on an enlarged | -
scale, of a cavity insert used in a mold of the present ,“

invention;

Figure 6 is a fragmental view of a mold

15 illustrating the use of a second form of cavity insert;

Figure 7 is a fragmentary plan view on an enlarged
'scale of a portion of the mold structure shown in

Figures 1-4; and

Figure 8 is a plan view of an alterative form of = -

20 ‘the mold structure of Figure 7.

v . Detailed Description of the
Preferred Embodiment of the Invention

Referrlng flrst to Flgures 1-3, the molding
apparatus of the present invention is mounted in a mold

25 press comprising an upper platen member 10 and a lower



25 press conprising an upper platen nmenber 10 and a | ower 10 platen nenber .

11, both of which are nounted for relative. vertical novenent by neans,

. hot shown, between. an open position and the position illustrated in
‘Figures 3 and 4 wherein the nold parts supported on the. 5 | ower platen
menber 11 are clanped and seal ed together pursuant ‘to a nol di ng operation
as is known in the art. The nold press is of conventional construction.and

is generally of a type supplied by the Hull Corp., nore. fully |dent|f|ed'

above. 10 As is best seen in Figures 1 and 2, the nold co

0 / : npri ses an
el evated nmold support platformor plate 12 = supported by el ongated risers i
13 which are clanped to. the platen 11 by]ﬁhans of L shaped brackets 14. -

Brackets 14 have horizontal |y exten |n€?arns 1438 &hﬁggn%g é ~Wi-thin spéced_.

recesses 15 fckaﬁF%ﬁtWﬁWP?%el%thQt R ECF AT T S B7Y bear - agai nst -
the platen on Aeeitid. vmelml noeenachi g beins, 1808 ﬁé@’e’r‘y B&ttee@ach

bracket 14 to the | ower I o
tightly in pOSI%q(ﬁ¥)Iéd% a% g% ?Pg?é €S2t€F$g 1§ggfegaﬁﬁhaahfrn112 t he
platform may bRiguoss dedaad 4eﬁ@??%ﬁntﬁh%lFﬁiﬁaPérFFe§HP8°ﬁﬁ8§ Pﬁe arts

of the ld are d a t
recessegDD poHn%éP%%ﬁﬁﬁ %%ﬂeﬁgﬁ%z?hg% aﬁép@@ahp@a hhar sed2etasogetertr al

|
or plate 20 is psHart & %h%ﬂbd}ﬂgF?Bﬁ?%glgga%aogga%sgwgeﬁhbe ei r%!ﬁgg
;nnggge d$t31|rfﬁéemaﬁat§fessthe oppeonsent aosabf cosaterchienk apd GﬁOVIdes
s fort ééﬁﬁiévf YoPla lkggéfésgpffgépﬁyl@ﬁénﬁuﬁﬁsbarp., more .

fully identified above.

10 As is best seen in.Figures 1_aﬁd 2, the mold
comprises an elevated mold support platform or plate 12
supported by elongated risers 13 which are clamped to
the platen 11 by means of L shaped brackets 14.

Brackets 14 have horizontally extending arms 14a which
15 fit within spaced recesses 15 formed within the outer
surface of risers 13 and bear againét the platen on
feet 14b. One or more machine bolts 16 directly bolt
each brécket 14 to the lower platen 11 and clamp mold
. support platform 12 tightly in position. Support _;

20 pillars 17 bolted to the underside of the platform may H

be provided as required to eliminate flexure when the

parts of the mold are pressed together.

Mold support platform 12 has a central recessed
portlon 18 in the center of which an elongated center
25 block or plate 20 is mounted, as shown in Figures 1 and
2. As will be explained in more detall herelnafter,-
the upper surface of center block 20 provides a means
for the delivery of liquified encapsulaﬁing resin
through a pair of runner and cull passages generally

30 " indicated at 22 and which extend from opposite sides bf

a central recessed resin receptacle 23.



through a pair of runner and cull passages generally 30 indicated at 22 and @3

whi ch extend from opposite sides of a central recessed resin receptacle

. 23. 11 Secured to sides of platform 12 are side frame nenmbers 24 and 25
(Figures 1 and 3). The center block 20, the side frame nmenmbers 24 and 25 .-

and the raised end edges of the support platformdefine a pair of 5 -

el ongated nold support recesses 26 having vertical side walls. As is shown

in Figures 2 and 4, the sides. of the recesses 26 are preferably defi ned by'f:'-'-

separate, renpvable side menbers 28 bolted to suitable supports '

underlying the platform 12. 10 The support recesses 26 receive renovable.

el ongat ed rectangul ar | oading bars 27 whi @R are intended to support the.

carrier strips on which the devices to be encapsul ated ar pI aced and

cover plates ternmedeawaed tqseides 2of it 2R MY el 2 aFarSifeyTBRMPons 157 0f .

a plurality of cauwidies; dhndash ceVdided S1 031 3) onethéocenckoselonk of

the devices to be encapsul ated and char of
Mol di ng equi pmedft, ithe wiGRy FR@0e a}h ?‘g egga%]#ug%‘ra & ghnI‘—al gure.
;upgng Iopaglngggcbfés 2t I‘tﬁ’ﬁe&fhﬂ;ﬁbwmlaiﬂ:g/ofmcdagnpéaﬂapasnr péce 30 for
or _more. caryier. s
‘-’e?te?datﬂ?/{% rf@sr?ﬁéﬁéé'étfgrggeﬁ’bﬁl pedehebaws i Hae

| oadi ng Yars ar®t ed w andl es extend f
bar ends and fiwaMighi mmoiskmowmlanlﬁlglh@eglaea#“?aﬁe Ha%éﬁeegZOénéO?stPg
facilitate 25 té@?eﬁéé@ééé’”zs pé@&g;?‘?@fepébﬁy@élﬁlmgdbay wephiratehe nold

and its renoval e concl usi on
removable side members 28 boltgd to suitable supports

underlying the platform 12.

10 The support recesses 26 receive removable
. elongated rectangular loading bars 27 which are
intended to support'the carrier strips on which the
devices to be encapsulated are placed and coﬁer plates
termed cavity inserts 29 which have a plurality of rows
15 - of a plurality of cavities 30. Each cavity is
p051t10ned to enclose one of the devices to be

encapsulated and a charge of encapsulatlng re51n

Molding equipment including two loading bars 27 is
- illustrated in 'Figure 1. Each loading bar 27 ‘has an
20 | upwardly fac1ng planar surface 30 for support of one or
' more carrier strlps, as further explained below. The
loadlng bars are preferably prov1ded w1th handles 31
which extend from the bar ends and fit within notches
31a in the side frame members 24 and 25 to facilitate
25 transportation, placement of a loading bar w1th1n the

mold and its removal at the conclusion of a moldlng

operation.

The elongated carrler strlps, as identified by
reference character 32, ‘carry a plurallty of objects to.
30 be encapsulated such as semi-conductor chips. The

chips are prefabrlcated on the strlp surfaces and have



operation. The elongated carrier strips, as identified by reference
character 32, carry a plurality of objects to. 30 be encapsul ated, such as

~ sem -conductor chips. The chips are prefabricated on the strip surfaces and

have 12 |eads enbedded in the strip material. One such stri W th

rows of chips 33 already encapsulated is illustrated in Figgre GF A}?ﬁough
chips fabricated on conventional |ead frame strips stanped froma 5
conductive material, such as copper, may be encapsul ated using the

equi prent  and nethod of the invention, the strips are preferably formed of
a glass fiber reinforced plastic naterlal such as epoxy, and may have
any nunber of chips, usually fromabout ore to 10 six, formed on the upper

- surface thereof in a predeterm ned spaced relatlonshlp. The invention

cont enpl at es tt@a@é oghBea@dedf inmbhdi Bgréguimptrentiailnt efied Sush tHerip

encapsul ation 0o ur al ] ect ch-a e Py :
Figure 6 of pr%ﬁ%? #ﬁ?neawg ?e?gﬁ gs?%eglgggdgs%?§%a||é:§?ﬁﬁ??#g§|gé e

vertical di menslbustratedein Bigugef fer eAd&HONTNGREES

r ﬁ' ationshi p op,fhene $Hh! @Sleﬁar tf!r%khha"stfrﬁ@sur.s%m@fedt ff&dnn\aent i on invol ve
the simul taneous encapsulation of an increased nunber %ﬁTOf chi ps .or ot her

obj ect sSand t heondeehiB8alRERTSR LobSEEHs 3§ C2PPATge ™6 t9f cknesses usi ng
one of a groupon8hpGAYkELAl USEhGS thackgudpegitcarid mekiuid i b

di vi dual
encapsul at cd. WBAERGRgthE FERIFFodTe Dreriranly fUhRA S % Mflass

- fiber reinforced plastic material, such as epoxy, and
may have any number of chips, usually from about one to
10 six, formed on the upper surface thereof in a

predetermined spaced relationship.

The invention contemplates the provision of
molding eqdipment ihtended for the encapsulation of
plural objects, such as the semi-conductor chips of

15 Figure 6 of predetermined different sizes and
especially of differing vertical dimension, as well ‘as
differences in number and spacial relationship on the
strips. Particular features of the invention involve
the simultaneous encapsulation of an increased number

20 of chips or other objects and the accommodation of
objedts of a range of thicknesses using one'of a group
of cavity inserts each having cavities of a size
1nd1v1dua1 to a particular size and spac1ng of the
objects to be encapsulated. When change ‘is required

. 25 . for encapsulating a different size or number of chips,
the only mold part to be changed is the cavity insert.
In addition, the invention is intended to accommodate
strips that differ in length, width and strips of a

range of thicknesses.

‘30 A cavity insert 29 is illustrated in Figures 1, 2,
4 and 7. As shown in these views, two rows of cavities

30 are provided in each cavity insert. Gates 34 formed o



25 for encapsulating a different size or -nunber of chips, the only nold

part to be changed is the cavity insert. |In addition, the invention is
~intended to accommodate strips that differ.in length, width and strips of
a range of thicknesses. 30 A cavity insert 29 is illustrated in Figures 1,

-2, 4 and 7. As shown in these views, two rows of cavities 30 are provided
in each cavity insert. Gates 34 forned 13 in the upper planar surface of -
each cavity insert extend froma side edge 35 to each of the cavities
di sposed in a row adjacent to the edge. A group of bridge gates 36 extend
fromeach of the cavities in the. 5 first rowto the corresponding cavities
in the second row Gates 34 are formed addording to the teachings in ny
copendi ng application serial nunber 08/108,355. The gates 34 are
preferably forngd exel wspeel planat heunppee 90 eachace¥i8y aNSeRE cavity

inserts and have p I pl beok t WAkl Bgerthencadatsleepi ng
upwar dl y fron1,%ﬁ€%n§5¥g§ga% %%g€eé§g?cﬁsigal ically aboSt 25 ag& angl ed
side wal |'s 34b dwspdsedpieat| yorradiagertl FAwWEREI §I9B: aft FAGHE about 10

towards the cay i&ie d5cof theckisnd rovm Fhenpoogrnestueliy idecrieasineg
cross- section of the i

f gates 34 serves to _accelerate.resi. W_ i each
of the cavitiesfiFSENECY FQt thew oR FEPSE ﬁﬁgyc?ﬁfﬁlggo%g-%é%tFgﬁ%é% o
material at the-gate exit provides a clean separation of the gate materi al
20 from the encapsul ated device when the strips with the encapsul at ed

devices are renoved fromthe nold. The - o . .
Gates 34 are formed according to the teachings 1in

my copending application serial number 08/108,355. The L
gates 34 are preferably formed exclusively on the upper:

10 surfaées 30 of the cavity inserts and have an upwardly
sloping bottom wall portion 34a sloping upwardly from
edge 35 at an angle which is typically about 25° and
angled siae wélls 34b which typically are angled
inwardly at an angle of about 10° towards the cavities

15 of the first row. The progressively decreasing cross- _

| sectioﬁ of the gates 34 serves to accelerate resin flow

into each of the cavities 1in the first row. A
relatively thin cross-section of material at the gate
exit provides.a clean separation-ofﬁthe.gate material

20 from the encépSulated device when the strips with the
encapsulated devices are removed from the mold. The
resin isé directed to the upper portion of each cavity -
in order to avoid erosion of_thé strip material and

damage to the circuit device. -

25 ' Similar to gates 34, bridge gates 36 have a
relatively small cross-section at the junction with’ the
cavities 30 of the two rows, further providing a clean

break line with encapsulated devices.

As shown in Figure 7, all cavities in inserts 29
30 are vented.by venting means comprising a series of-

venting grooves in upper plate surface 30. A first



.

resin is directed-to the upper portion of each cavity in order to “avoid e

erosion of. the strip material and danage to the circuit device. 25
. Simlar to gates 34, bridge gates 36 have a relatively’'small cross-section
at the junction with-the cavities 30 of the two rows, further providing a
clean break Iine wth encapsul ated devices. As shown in Figure 7, al
cavities in inserts 29 30 are vented by venting neans conprising1a series
of venting grooves in upper plate surface 30. A first 14 series of vent
grooves 37 extend fromthe cavities in the first rowto i nsert side edge
38 and to ends 39. A second series of vent grooves 40 extend to edge. 38
‘The- vent grooves of. the second series have a conbined 5 cross-sectibnﬁ.
approxi matel’y equal to the cross-section of first series 37. It can be
seen that the cgg&iggI&@evénﬂfgfb@mees371exﬁend fndm 7thascaviatiesr A

t hi ckness whi ch ccompdat es, t he e S S f I
resin to adequé?&? itk ﬁYa y: ln%g%ge%%ég %ﬁ ¢ 3§ é#éltgiggﬁzdg?ﬁrF?gu}g

4, is sufflm«aﬁéqudd@erneQeofsm@@brgEGOVﬁﬁeﬁ@nﬁéﬁ?P9 P eA€endPfd, as will

" .be described hﬁ{ |$1 g@a
£ OfhEX88PLRa 38riasenhvéda Bawbiged
t hi ckness of abou %ﬁ&i |s a out as large as 15r|s |Ikg|¥at0 be ?zgylred
g

to encapsul at e @fosdresedtiopraPRIO¥iBAtabcPAURL| be. tRPgGFRSE PO
fragmentary vieye wocdyidbpstsates a cavity insert 42 simlar to t he

cavity insert 29 illustrated in Figures 1, 2, 4 and 7 but which is
It can be seen that the cavity insert of Flgures
1, 2, 4 and 7 has a uniform thickness which
accommodates the IC devices plus a sufficient layer of
10 resin to adequately encapsulate the device and, as

illustrated in Figure 4, is sufficiently wide to be
supported independently of ‘the mold, as will be
described hereinafter. By way of example, an insert 29
having a thickness of about .046" is about as large as

15 is likely to be required to encapsulate of the. larger

size of modern clips.

Figure 5 is a fragmentary view which illustrates a
cav1ty insert 42 similar to the cavity insert 29
_ illustrated in Figures 1, 2, 4 and 7 but which is
20 'adapted for the encapsulation:ef thinner,IC devices.
The cavity insert 42 has an edge portion of egqual
thickness to the edge portiohs of cavity insert 29 so
that the upper planar surface of the insert is coplanar
. with the lower mold surface surrounding the insert. = As
25 distinguished from 1nsert 29, insert 42 has a
- relatively thin central portlon 43 which. straddles the
loading bar 27. The central portion 43 has a thlckness.
which allows for accommodation of an IC device whlch is
at the low end of the range of thlcknesses of IC
30 .dev1ces which are to be encapsulated Insert 42 1s.'

preferably otherwise identical in form to insert 29 S



20 adapted for the encapsul ation of thinnher |IC devi i i

_ evices. The cavity inser
42 has an edge portion of equal thickness to the edge portions ofycawtyt
insert 29 so that the upper planar surface of the insert is coplanar mnth

" the | ower
i nsert 29,

nol d surface surrounding the insert. As 25 di
_ ( stingui shed from:
insert 42 has a relatively thin central portlong43 whi ch.

straddl es the |oading bar 27. The central portion 43 has a thickness.

| whi ch allows for accomodation of an I C device which is at the | ow end of

t he range of thicknesses of |1 C 30 devices which are to be encapsul at ed.

Insert 42 is.. preferably otherw se identi [ [
_ cal in formto insert 29. 15
2tﬁpaggnt and gate passages forned exclusidMely in the insert upper

| oadi ng bars prefithapéntcangryate BapeageseforPefseXs

Means for support of the cavity inserts_  ind
eIy
alonghfhe si de

edges of recesses.26¢ Egbgrfgﬁggagg cavity insert are dinensioned so that

t he upper surface o

cavity insert is substantially coplanar with the

surface of center block 20 when the insert rest
S on the steps 44. 10
Preferably, as can bgesfgntbg EugpbetBanthescaNetypa@ﬁam&$Eln vertica

dj
par i cul r  SubSPRAPBNASHCRY SEcoudREaITD) Bt B Char hr el a1l T or

parti cul ar

In"a farther préferred form

t he ad
Flgu?ejg§table AE8BEsEaNBEEpes 4a Yoemddbhdomgatbe sid@ eAYS @ ding to

into bores Z?&AGS

fit

10

15

20

25

30

the yieldable Jeans coPLises eoBasie Shauderaiol ts 46 which

dimensioned so that the upper surface of the cav1ty
insert is substantially coplanar with the surface of

center block 20 when the insert rests on the steps-44.

Preferably; as can be seen in Figure .3, means are
prov1ded for vertical adjustment of a loading bar so.
that differences in the thickness of a partlcular

substrate can be accommodated In a further preferred

 form, the adjustable means comprises a yieldable means._;,q“”

According to Figure 3, the yieldable means comprises
elongated shoulder bolts 46 which fit into bores 47 and
threaded into plates 48. whlch support the loadlng bars
.27. preferably, the upper end of each bore 47 is
counterbored to accept a plurality of disc'sprimgs'49.
The height of loading bar is yieldably adjusted by
varylng the number of disc sprlngs 49, thus assuring
that a seal.is establlshed at the upper and the lower

surface of the cavity insert when the mold is assembled

e and closed.

Means comprising pins 50 extend upwardly from the
upper surface of each loading bar for accurately .'-:
locating the carrier strips and the cavity insert.. Asuf.
can best be seen in Figure 1, the pins extend through

openings 51 within a carrler strlp ‘and through openlngs

52 in the cavity inserts.




. portion of red

. i
L

threaded into plates 48 which support the |oading bars 2
upper end of each bore 47 is counterbored to accgpt a pIuZéIF:5f3¥ag:gé.the'
. springs 49. 20 The height of |oading bar is yieldably adj usted by varying -
t he number of disc springs 49, thus assuring that a seal-is established at
the upper and the |lower surface of .the cavity insert when the nold is L
assenbl ed and closed. 25 Means conprising pins 50 extend upwardly fronlfhé'
upper surface of each |oading bar for accurately |ocating the carrier e
strips and the cavity insert.... As can best be seen in Figure 1 theipihs
extend through openings 51 within a carrier strip and through opénings 30
52 In the cavity inserts. 16 Figure 8 isl& plan view of a nold utilizihg“a
cavity insert having a nodified orientation of gate and  vent passages  The
insert, indicated byidere ef etrermeplamay ey epf 5 MG ‘9%11‘6\}\@80? cavities

55 and gates 56 5 .whi c ' i .
cavity. Vent grcc%v\}\g;y ég’%%tg%‘ﬁ’%é hfo$i fife&08ESe®at D8Nt 6£fagatd] acnent

1 the -opppsite sides th Lt
2 Cent ral vent ugmiown@Rasd endify LFEHER hFOLL ot Seeop) B8, PBEREPE vent
groove 61 exits.pataddis eyl ofad hewsavowy. of neavitiésobfhandsgated Hér ned
10 between the upper and | ower ﬁl te nggber and 11. +,Cahesa58cant
preferafly for Mt R 9% ERNd) phi? Ié‘%l%’p 3 e%%%?om (Mi%% and mwgrdlcy '
converging si dQ:hAIﬁlﬁ)s, asentlesroobes @bosxtendhfrespebe PBPEALES §4deS
' S may have a constan i ck 1 - :
ﬁygdﬁvﬁi%?%ﬁgée%nég & Qgﬁérgilbént grbeveed1Wekitenadent r al
lengthwise of the plate. Central vent groove 61 exits
at the end of the cavity insert through a spaced formed
10 between the upper and lower plate members 10 and 11. |
Gates 56 are preferably formed with an upwardly sloped -
bottom wall and inwardly converging side walls, as

described above with respect to gates 34.

.  Inserts 54 may have a constant thickness or be
- 15 _ formed with a central portion of reduced thickness in

the manner illustrated in Figure 5.

_ The cavity inserts. of Figure_8 are adapted to rest
on steps 44 in the manner illustrated in Figure 7 and
overlie the clip carrying strips which are, in turn,

20 ~ mounted on yieldably adjustable loading bars of the

kind shown in Figure 2.

Resin is delivered to the cavities in the inserts
-~ from central receptacle 23 and runner and cull passages

22 which extend in bars 28 along the edge of recess 26.

- 25, , With reference again to Figures 1-4, the upper
mold construction éomprises upper mold member 62
ﬁounted on upper platen 10 and has a recess which
receives an'ﬁpber mold plate 63 having a lowér planar
surface 64. The ﬁppéf“ﬁold member 62 is clamped in

30 place by any suitable means, such as brackets 65 of



the manner illustrated in Figure 5. The cavity inserts of Figure 8 are
adapted to rest on steps 44 in the nanner illustrated in Figure 7 and
_overlie the clip carrying strips which are, in turn, 20 nounted on

yi el dably adj ustabl e |oading bars of the kind shomn in Figure 2. Resin is
delivered to the cavities in the inserts fromcentral receptacle 23 and
runner and cull passages 22 which extend in bars 28. along the edge of
recess 26. 25 Wth reference again to Figures 1-4, the upper nold
construction conprises upper nold nmenber 62 nounted on upper platen 10 and
- has a recess which receives an upper nold plate 63 having a | ower planar
surface 64. The upper nold nenber 62 is cli&mped in 30 place by any suitable
nmeans, such as brackets 65 of 17 construction simlar to brackets 14.

Ext endi ng t hr ouggns thectupper s il banetipepragkess alty| | RyEpraingeshrough

receptacle 66 ig,axi lalwﬂm@ém%fhsﬁhﬁscsn&ymndfeesmt aeken23 central ly
| ocated in the upwardly facing 5 surface of center en the

pl atens are noRFeRREl®etS LRri%taleal banmeRk ﬁbb@rLﬂﬁlﬁ ﬁ§vﬁt plate 63
presses agai nstrddeprapperzsucénceadiy encbatédt he thei tpwanddyt $a2dngo as

to effect .a seal, as c n be n,jn Figure 2. Resin 10 receptacle 66
registerd with TEIHCT e% p‘f%’& 231381? ?ier]capsuI ating resin inserted into-

t he upper end of the receptacle 66 in preheated and relatively soft form

is heated by heatery e N9tatbhSiFat REved Ot6§EEEEr, hBurEasensioon -
highly liquid form A ydraullc pi ston_ 68, —_—
the upper mold insert plate 63 presses against the

upper surface of each of the cavity inserts 29 so as to
effect a seal, as can best be seen in Figure 2. Resin -
10 receptacle 66 registers with resin receptacle 23. _.'
Encapsulating resin inserted into the upper end of the
receptacle 66 in preheated -and relatively soft form is
heated by heater means, not illustrated, to reduce the
resin to a highly liquid form. A hydraulic pistdn 68,
15 schematically shown in Figure 2, forces the resin
outwardly through the resin runner passages extended
- along the side edges of the center plate and
communicating with the gates in the cavity inserts so

as to fill the mold cavities within each insert.

20 _ Means are provided for removing the loading bars o
from the mold when the mold is open and. for
simultaneously removing the solidified resin from the
runners and gate passages."For this purpose, resin
. knockout pins 70, shown in Figure 3, are positioned in
25 openings in the bottom of the receptacle and the runner
passages and additional knockout pins 72 are located in
openings beneath loading.bars 27, as shown in Figure 3.
Both sets of pihs are mounted on stationary support 73,_
As the mold opens, the pins are molded relatively to
30 the openings. Preferably, the pins 70 and 72 are of
length relative to the pins 70 so that the pins 70

first strike the soiidified resin within the runner and



15 schematically shown in Figure 2, forces the resin outwardly through the M%%

resin runner passages extended along the side edges of the center plate

~and conmmunicating with the gates in the cavity inserts so as to fill the

nol d cavities within each insert. 20 Means are provided for r [

| oading bars fromthe nmold when the nold is opgn and. for s?ggrlggeongly
removing the solidified resin fromthe runners and gate passages "For this
purpose, resin knockout pins 70, shown in Figure 3, are positioned in 25
openings in the bottomof the receptacle and the runner passages and

-addi ti onal knockout pins 72 are located in openings beneath |oading bars

27, as shown in Figure 3. Both sets of pi ' i

gns are nounted on stationar
support 73. As the nold opens, the pins are nolded relatively to 30 ?he
openi ngs. Pr et;grlqblp)é,ssta@xésplﬁbs 1AFtand m) are afusd ettt lreslmttoe to the

pins 70 so that therpl ns, ttgxrqsltrﬁsrtr” J[l:gio??'dfj {r}]@d?égél‘()\h&\%&hl n the

runner and 18LIT@GHITSa cause t
esin to  fractu
within the naltlh@Wg%Q@ |parssm‘gd hjeo igrest e:tha;vntme Jehe lparckeetj BLRAS t he e

cavity. The kn ckout |ns 7 exit g I Kk Kt
1aash th
out of 5 thEIF | §EXY & ceéggéxggﬁ%lgkggﬁgf and Rgag?aﬁ$2%eaeﬁ bg?ateem

When t e nol duhaﬁrumc:,cammmcreqerseseﬁaeafat‘@?e WRRE el | w?FfPléagh | oadi ng

bar by graspin d 0adhng, hafe has ess 3y
11y &peréd j oehef opbeanoird
equi pnent . of %ﬁ %&'present |nJ%nt|on t he |d§d|%£ bai Zzgefoadeonanth

carrier stripsa3p meaeh I riifly 93l HATHPPLID raSPlng
loading bar handles 31.

In operation of the.molding equipment of the

10 present invention, 'the loading bars 27 are loaded with
carrier strips 32 each carrying rows of chips to be
_encapsulated. In loading the strips 32, the index
openings 51 are fitted over pins 50, thereby |
positioning each strip on the loading bar upper. _

15 surface. A cavity insert of form illustrated at 29, 42
or 54 -having cavities in rows corresponding to the'
number of chlps on the partlcular epoxy board 32 and
otherwise dimensioned so that the cav1t1es correspond
to those on the strip is placed on each loadlng bar 27.

20 . As can be seen in Figure 1, the locatlng pins 50 extend
through the pair of openings in the cavity inserts so
that each base member, strip and cavity insert is

malntalned in the intended relatlonshlp

. o= With the mold press open, a predetermlned number
25  of disc sprlngs 49 are fitted onto the shanks of bolts p
“ 46 so that the loading bar is ‘adjusted to the requlred .
height. The loading bars are next fltted into recesseS'pf
26 and the side surfaces of the cav1ty_1nserts are - -
supported on the steps 44. The mold is then closedp'
30 and preheated resin is then supplied to the re51n

receptacle 60 and the plston 68 is actuated to force

-



[}

“solidified resin

.éncapsulated. In loading the strips 32, the index openings 51 are fitted
over pins 50, thereby positioning each strip on the | oading bar upper . 15
surface. A cavity insert of formillustrated at 29, 42 ‘or 54-having

" cavities in rows corresponding to the nunber of chips on the particul ar

epoxy board 32 and otherw se di nensioned so that the cavities . correspond
to those on the strip is placed on each | oading bar 27. 20 As can be seen
in Figure 1, the locating pins 50 extend through the pair of openings in-
the cavity inserts so that each base nmenber, strip and cavity insert is.
mai ntained. in the intended rel ationship. Wth the nold press open, a
predeterm ned. nunber 25 of disc springsl@9 are fitted onto the shanks.

of bolts 46 so that the loading bar is adjusted to the required height.
The | oading barkia#i iRkiresin efgf?lht’t’)e?%%*e%%%% 23 JBhepdkn uQPG’éssa?f aces
of the cavity iifes tishel@avBLDPOry Beh DN the siepsy4dnsdhesoold is then -

and t he piston 68 is actuated to force 19 liquified resin fromreceptacle
23 through runners 2fpor'\ rrturriﬂ@ cAvihe esesvn hi the hmotdvptrgssnseens., Upon

curing of the Q§§|51qé gséeﬂ@@gswaSEQU%%f gffﬁd79eg9nr?ggﬁe wast e

es and runners receptacle 23 and
effectirfg a fr@tmr@tﬂStmrmmﬁth rerAcHhe HaPFeRFagate2at af‘ﬁe poi nt of

entry into a caddgird ﬂg“%“fgééﬁhréh@fe@ﬁéefesiﬁewkﬂﬂﬁkoﬂécﬁlBﬁaIZomalse
t he |l oadi ng bars. fron1t e recesses 26. :
_ _ gate at the point o entry into a cavity. Immediately

thereafter, the knockout pins 72 raise the loading barslf :

from the recesses 26.

-cl osed, 30 and preheated resin is then supplied to the resin receptacle- 60"



“1 20 CLAIMS 1. Encapsulating nold equipnment for use in a nold press
having a base platen, an upper platen having an upper npold surface
overlying said base platen, said 5 base platen and said upper platen being

relatively noveable between an open position and a closed position, said.

- equi pment conprising: encapsulating fluid passage neans on said base
platen, said encapsulating fluid passage means 10 including a surface
ralsed relatlvely to said base platen and having runner passages for med -
theréin'for distribution of said encapsulating fluid to the nold under
pressure; a nold base nenber; 15 neans for support of said nold base member
on said base platen in adjacent relationgﬂip to said raised surface and
to the runner passages in said raised surface of said encapsul ation f1 ui d
delivery nean§LAd¥iSd nol d base menber having a substantially 20
i nperforate upwardly facing substantially planar support surface for

support of strip materi al haV|n qgﬁ S ﬁéﬁ% t r f
spaced apart devi ces to B¥ aé’ncap?]]] a(#]e di é{%\f tlA{\&erfet())l;1 lli)‘l;s{'ilu gﬁls%?ll o
mat erial havi ng\oadsmSammaaur;g fa aqas@vmkatsem A UBEY bR FaR| ’H@VWPB h

sai d upwardly f rg,g, 4l sg{%%gg? St BEfhg B S1bSbasd | gl hyenpcsangul ar

cavity insert. d base nenberl
5 base platen and said upper platen be{kgvgeigtngely

moveable between an open position and a closed
position, said equipment comprising:
encapsulating fluid passage means on said
base platen, said encapsulating fluid passage means
10 including a surface raised relatively to said base
platen and having runner passages formed therein for
distribution of said encapsulating fluid to the mold
" under pressure;
a mold base member; _
15 - means for support of said mold base member on
| said base platen in adjacent relationship to said '

" raised surface and to the runner passages in said
ralsed surface of said encapsulatlon fluid dellvery
means, said mold base member having a substantially

20 imperforate upwardly fa01ng substantially planar
support surface for support of strip material having an
upper surface with a plurality of spaced apart devices
to be encapsulated disposed thereon, said strip

material having a substantially flat lower surface

25 . interfacing with said upwardly facing planar support o
surface; '
' a substantially rectangular cavity insert.
disposed on the mold base member in overlying .
relationship to said strip material, said cavity 1nsert
30 having a plurality of cavities extending therethrough,

said cavities belng spaced 1n a plurality of rows,
extended 1engthw1se of the cav1ty insert, there being a

cav1ty for each of the devices on the upper surface of




rel ati ons

hip to said strip material, said cavity insert 30 having a

plurality of cavities extending therethrough, said cavities being spaced

~in a plur
being a
pi ece of
receive s

~ form an
strip mat
sur r oundi

strip. .material on said upwardly facing pllanar support surface to form -
strip material a seal surrounding 10 each said device, said ..

with said
cavity in
sai.d- nol d
upper nol
position;

ality of rows, extended |engthwise of  the caVity insert, there
cavity for each of the devices on the upper surface of 21 said
strip material, the cavities being dinensioned and posi tioned to -
aid devices and a charge of encapsulating fluid sufficient to

encapsul ating | ayer covering each said device on said 5 piece of . .

erial, said cavity insert having a |ower sealing surface T
ng each cavity and cooperating with the upper surface of said " =

sert famitcheridmyion strippperesiali ngheuednteiesopeinding with '

sur {66l GRS HRPSEodL fbRLALRD L80d 074 30 583kevibES SRR
d pl ate when the upper and |ower_ platens__are in the_cl osed

and 5 Fwrgent (§nFaRera kg nfl #19 sTuShicieRbnge PR 88ge$'éh

ggfogr pgzzlage %miﬁﬁ%mgﬁﬁ cevepies éacmesabdcdesivel pni sasdi d

: ing surface, sai ate gropves_ext endi a| -upner
passages adj ac&he%eo%fs%%grg?ﬁ%]g]eﬁgms?%és(g?\glgg (I:{alt%lg]t:?e*sl,gvggiadggat e
grooves and sailbwetnrssa pibss asesf ace sergound sy eachacevhbEyngnin fl uid
communi cati on when .

the. cavidy i 'S o VBEVng |
for the deli ver@oocﬁera%e%fg%i%g %ﬁn%g%é%%ls disposedopnsgdadsphg base menber

a ating fluid fromsaid runner . -

passages througintssithjaore pabdagewardly facing planar support surface’ =

10 -

15

20

25

30

to form with said strip material a seal surrounding
each said dévice, said cavity insert further having an
upper sealing surface cooperating with said mold
surface of said upper mold platen to form a seal with
said upper mold plate when the upper and lower platens
are in the closed position; and

said cavity insert having first and second
side edges and gate bassage means comprising gate
grooves . formed exclusively in said upper sealing
surface, said gate grooves extending frOm_said runner
passages adjacent one of said side edges to said
cavitieé, said gate grooves and said runner passages in
. said raised surface being in fluid communication when
the cavity insert is disposed on said mold base member
for the delivery of a charge of encapéuiating fluid

from said runner péssages through said gate passage to

each of said cavities.

2. Encapsulating mold equipment according to
Claim 1, wherein said mold basé member is a portable
member and wherein said support means includes a
recessed support for positioning said mold base menber
and said cavity insert in a fixed position relatively
to said bqsé'platén Qith the raised surface and the
upper surface of the cavity insert being coplanar when

the mold base member is supported on said base platen.

i
N




25 each of said cavities. 2. Encapsulating mold equi pnent according to :
Claim1, wherein said nold base nenber is a portable nenber and wherein

. said support means includes a recessed support for positioning said nold"

base nenber 30 and said cavity insert in a fixed position relatively. to

said base platen with the raised surface and the - upper surface of the ..

cavity insert being coplanar when the nold base nenber is supported.on “': _
said base platen. 22 3. Encapsul ati on nold equi pment according to Caim1l,
wherein said gate grooves extend fromthe cavities in one of said rows to . -
a first of said side edges and fromthe cavities in the other of said rows
5 to the second of said side edges and whéfein the runner.. passages extend
al ong both of said side edges. 4. Encapsul ation nold equi pment according to
Caim3, further ingludi Fpoeesulgtderednqlsh esabpmint SHPAY i ER, said.

vent grooves bghdgnf ar mgelelQ iex @i Rite Igrddiewmnarerwrﬁ‘me tesaid .
insert. 5. Encapsul ati'on nold e%\l}“%nlggt acc rd| n%t ?I m 4 d§éel n said
vent grooves eSB¥AGiPSor RES & 1r5ie TS ehids of said
insert. 6. Encapgekakinan i termuqmmml@ccm chmag athers off s$3dd, roerein

said gate groo es ganpri se fd rst. éﬂdﬂﬂﬁé%éfﬁfﬁﬁénﬁ@ﬁﬁéﬁg theg,
cavities i.n on 85\‘1 SR etlcas\% dlsgstslc}n Cﬁaaéseot her and-a second set of -~

gate grooves pisaQesgeMMﬁndlﬂiQHQMHQQk;Qﬁ1ﬁﬂﬂ?(ﬁlqﬁu%ﬁg%ﬁw to said. dne
-of said side edges. 20 Encapsul ati on nold equi pnent accordlng to SRR

4. Encapsulatlon mold equlpment.accordlng to
Claim 3, further including vent grooves for each of
said cavities, said vent grooves being formed

10 exclusively in the upper surface of said insert.

_ 5. Encapsulatlon mold equlpment according to
Claim 4, wherein said vent grooves extend from the

cavities to at least one of the -ends of said 1nsert.

6. Encapsulatlon mold equlpment according to
- 15 -. Claim.1, wherein said gate grooves comprlse a first set
of gate grooves 1nterconnect1ng.the cavities in one row
with the cavities in the other and a second set of gate
grooves extending from the cavities in one of said roWs

to said one of said side edges.

20 7.  Encapsulation mold equipment according to
Claim 6, wherein said gate grooves include portions of
'decrea51ng cross- -section with the portions of smallest

Cross- -section being at the entrance to each cav1ty

8. Encapsulation mold equipment according to
25 Claim 7, wherein the entrance to each cavity isroffset

from the strip material.

9. Encapsuletion mold equipment according to

Claim 7, further including vent grooves for each of-




Claim6, wherein said gate grooves include portions of decreasing
cross-section with the portions of smallest'. ™ cross-section being at the

~entrance to each cavity. 8. Encapsul ation nold equi prent according to:. 25

Caim7, wherein the entrance to each cavity is offset fromthe strip
material. 9. Encapsul ation nold equi pnent according to Caim?7, further

H

i ncl udi ng vent grooves for each of 23 said cavities, said vent grooves - -

being formed exclusively in the upper surface of said insert. 10.
Encapsul ati on nol d equi pnent according to Caim9, wherein said vent

grooves extend fromthe 5 cavities in saig.rows to the second side edge of “

said cavity insert. 11. Encapsul ation nmofd equi pnent according to Caim "

insert i ndepen-&é Sal d

10, further inclggigggggggﬁ O@T%Q%gfgﬁﬁgﬂydyé§1béfygEﬁgyﬁgd of said cavfty{f

equi pnent accoeaicAystiyeld dinmthe uppeEh&uEiiduhFHd vt e neans
acflng. Fn t he gFld base nenber and noving the nold base nenber ST
rel atively upwardly, whereby a carrier strip supported 15 on. said nol d base
menber is maintai ned%i-n FELIARTY LR i%ieﬁ%‘ﬁ‘}?qthéa‘?‘%%cy Mirtlce of. ..
ig' dW((:]aw ty | .@3@131: 91,3wtr)1||:e&(é61l?§l§aatd arer gt empdsprertterst corath mghe 0. A ai m
, erein sai d adj.ustable nmeans includes nean 0. .bi asji e_.imkd base
menber Pel ati vERYL diry sagf rl?r‘f’c?agrs%?cg{el r?cr?é]ddzselq(% Eésnclia %@c%?géng to
cavity insert. _ :

11. Encapsulation mold equipment according to
Claim 10, further including means on said base platen
for support of said cavity insert independently of said -

10 mold base member.

12. Encapsulation mold equipment according to
Claim 11, further including_adjustable means acting. on
the mold base member and moving the mold base member
relatively upwardly, whereby a carrier strip supported
15 " on said mold base member is maintained in sealing

relationship with the lower surface of said cavity

insert.

13. Encapsulation mold equipmént according to
Claim 12, wherein said adjustable means includes means :

20 biasing the mold base member relatively upwardly.

14. Encapsulation mold equipmeht according to
Claim 5, further including means on. said base platen
for support of said cavity insert independent from said

mold base member.

25 15. Encapsulation mold equipment according to
Claim 14, further including adjustable means acting on
the mold base member and moving the mold base member

relatively upwardly, whereby a carrier strip'supported__

se menber. 12. Encapsul ation nold. -



Claimb5, further including neans on. said base platen for support of said
cavity insert independent fromsaid nold base nenber. 25 15. Encapsul ation
~nmol d equi pnent according to 'daim14, further including adjustable neans
acting on the nold base nenber and noving the nold. base nenber
relatively upwardly, whereby a carrier strip supported -lce 24 on said
nol d base nmenber is nmaintained in sealing relationship with the | ower
surface of said cavity insert. 16. Encapsul ation nold equi prent according
to 5 Caim1l5, wherein said adjustable nmeans includes neans biasing the

" nol d base nenber. relatively upwardly. 17. Encapsul ation nold equi pnent
according to Caim2, further including s3aced openings in said runner
passages and resin knockout pins within said 10 spaced openings and nold
base menber knoukoshigimeldundeel pengesaid woiotpasednéRbEL2ArGIneans
including - sai drésfgekeﬁéhp ngi EREeERBl BoWBPNsUPYaBBNLFOkasal davikat ens tO
the open position for first noving said pins upwardly through said
openings to rend¥®eEBtidified 15 resin fromsaid runner and gate passages

and separate the encapsulated devices fromthe resin in the gate passages. .

and then raising said mold base pember  kngekgut pii LetoidipNesal d mld

base nmenber. _ ) o
5 Claim 15, wherein said adjustable means includes means .

biasing the mold base member relatively upwardly.

17. Encapsulation mold equipment according to
Claim 2, further including spaced openings in said
runner passages and resin knockout pins within said
10 spaced openings and mold base member knockout pins
underlying said mold base member and means including
said kﬁockout pins operable upon movement of said
platens to the opeﬁ pdsition for first moving said pins
upwardly through said openings to remove solidified
15- resin from said runner and gate passages and separate
| the encapsulated devices from the resin in the gate
passages and then rdising said mold base member

knockout plns for raising said mold base member.




