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VIII IIIII VIII !III !III 1 *G00002*  ENCAPSULATION MOLDING EQUIPMENT AND
METHOD  Related 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,
filed November 24, 1992, now U.S. Patent No. 5,316,463.  Field of the
Invention 10 This invention relates to the encapsulation  molding of
objects mounted on a strip-type carrier.  substrate and while not limited
thereto is particularly  directed to the encapsulation molding of
electrical or  electronic circuit components, such as semi-conductor .15
chips previously fabricated on the carrier strip.  Background of the
Invention Encapsulation molding equipment of the general  kind referred to
is disclosed, for example, in U.S. 2  Patent No. 4,368,168 dated January
11, 1983. As  disclosed in this patent, in the process of  manufacturing
semi-conductor chips, elongated strips,  usually made of copper or other
conductive metal, and 5 commonly called lead frames are provided. The
strips  of conductive metal are conventionally fabricated by  



stamping to form support platforms for the chips and  electrical leads
extending from each platform in predetermined pattern to the strip
boundaries 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 manufacturing  process, the leads are eventually severed from the
cross pieces and the boundaries after the chips 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 electricity passing-through the delicate microcircuitry  on
account of touching the unprotected chip, as well as  the transfer of
contaminants from the fingers of  workers, may render it nonfunctional. In
order to  avoid this, considerable care must be taken to 25 t eliminate
physical handling. This has been  accomplished in the past by relatively
expensive and  complicated molds which 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 molding equipment is adaptable
to  encapsulation molding on only one size chip requiring  separate and
rather complicated molds for each size  chip or for each size of lead frame
strip. 3  The molds of the invention are intended to be used in conjunction
with readily available mold presses of  



the type manufactured, for example, by the Hull Corp.  of Hatboro,
Pennsylvania, U.S.A. Mold presses of the 5 type described have relatively
moveable upper and lower  platen members. The upper platen member is
provided  with a vertically extending cylindrical passageway into  which a
charge of encapsulating material, such as an  epoxy resin, is adapted to be
placed. The resin in 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 is then  placed within the cylindrical passageway
where it is  heated by heating 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
encapsulating objects as is known in  20 the art. Summary and Objects 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
reinforced epoxy  material. The objects are encapsulated within a
protective body preferably formed of a resin-material,  such as an epoxy,
there being a multiplicity of objects  on each piece of carrier strip
material. The invention 30 in preferred form contemplates a method and
apparatus  for the encapsulation molding of plural, relatively,  thin chips
mounted on one planar surface of strips 



4  formed of plastic material, such as glass fiber  reinforced plastic
material, and in particular, to a  strip construction where the leads are
integrally  molded into the strip and terminate in a matrix of 5 contact
points on the other planar surface. The chips  and the leads previously
formed on the strip are placed  in rows disposed in spaced relationship on
the strip.  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 support 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 and is intended to. accommodate 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 spaced  apart
cavities extending therethrough. 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 t  .5
sufficient to encapsulate the chip within each cavity.  An important aspect
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 means
independent of the mold 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, gate passages 10 formed in the
cavity inserts lead to each individual  cavity for the particular strip.
The gate passages are  formed exclusively 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
resinous material into each cavity. Vent passages for  each cavity having a
relatively large and increasing  cross-section in turn produce an
acceleration of the 20 vented gases out of the cavity.. The invention
further provides. locating pins which  locate the strips on a surface of a
removable mold  member and maintain the relative 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 gate runner construction which promotes break off  of the
resin within the runners from the encapsulated  I  6 parts as the resin is
removed from the runners in a  manner which leaves substantially no
flashing on the  encapsulated object. Still further, the knockout means
includes push pins which operate in sequence with the  5 knockout pins to.
push out the.removable loading bar  from. its supporting recess once the
resin within the  runners has been knocked-out and separated from the
encapsulated parts. In combination with the above, the invention 10
provides means for vertical adjustment of the loading.  bar relative to the
cavity inserts thereby  accommodating substrates of a range of thicknesses.
Preferably, the loading bars are yieldably mounted so  that a uniform
sealing pressure can be established 15 between the loading bar, the cavity
insert and the  upper mold plate. Advantages and objects of the.-invention
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 devices carried  thereon in
combination 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
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 without the need to replace other elements of  30 the mold
structure. 7  A still further object of the invention is the provision of
cavity inserts, each having a larger  number of cavities for the
simultaneous encapsulation  of a greater number of IC devices. 5 Still
another object of the invention is the  provision of a mold construction
which is simple to  clean following use and minimizes down time during the
encapsulation molding of parts. Another object of the invention is the
provision  10 of a mold construction which substantially eliminates  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 which accommodates differences  in
thickness of the epoxy board substrates, as well as  differences in the
dimensions and number of the objects  to be encapsulated through the use of
interchangeable  mold cavity inserts. 



20 A further object of the invention is the provision  of knockout means
for facilitating the removal of resin  within the resin delivery runner
system following encapsulation 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 the  provision of a centering system
for locating the chip  carrying strips in position within the mold 8
irrespective of differences in the number or size of  the chips or the
dimensions of the chip carrier strips. Another. objective of the invention
is the  provision of a strip locating system within the mold  5 which
allows for axial expansion of the elongated 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 accelerating 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. ti Other objects and advantages of the
invention will  become apparent from the following detailed description  of
the preferred embodiment. of the invention. 9  Description of the Drawings
Figure 1 is an exploded perspective view  schematically representing 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. Detailed Description of the  Preferred Embodiment of the Invention
Referring first to Figures 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 10  platen member
11, both of which are mounted for  relative. vertical movement by means,
not shown, between.  an open position and the position illustrated in
Figures 3 and 4 wherein the mold parts supported on the. 5 lower platen
member 11 are clamped and sealed together  pursuant to a molding operation
as is known in the art.  The mold press is of conventional construction and
is  generally of a type supplied by the Hull Corp., more.  fully identified
above. 10 As is best seen in Figures 1 and 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 against
the platen on  feet 14b. One or more machine bolts 16 directly bolt  each
bracket 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  be provided as required to eliminate flexure when the  parts
of the mold are pressed together. Mold support platform 12 has a central
recessed  portion 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 detail hereinafter,  the upper surface of center block 20 provides
a means  for the delivery of liquified encapsulating resin  



through a pair of runner and cull passages generally 30 indicated at 22 and
which extend from opposite sides of  a central recessed resin receptacle
23. 11  Secured to sides of platform 12 are side frame members 24 and 25
(Figures 1 and 3). The center block  20, the side frame members 24 and 25
and the raised end  edges of the support platform define a pair of 5
elongated mold support recesses 26 having vertical side  walls. As is shown
in Figures 2 and 4, the sides of  the recesses 26 are preferably defined by
separate,  removable side members 28 bolted 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
cover plates  termed cavity inserts 29 which have a plurality of rows 15 of
a plurality of cavities 30. Each cavity is  positioned to enclose one of
the devices to be  encapsulated and a charge of encapsulating resin.
Molding equipment including two loading bars 27 is  illustrated in Figure
1. Each loading bar 27 has an 20 upwardly facing planar surface 30 for
support of one or  more carrier strips, as further explained below. The
loading bars are preferably provided with 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 within the  mold
and its removal at the conclusion of a molding  



operation. The elongated carrier strips, as identified by  reference
character 32, carry a plurality of objects to.  30 be encapsulated, such as
semi-conductor chips. The chips are prefabricated on the strip surfaces and
have 12  leads embedded in the strip material. One such strip  with two
rows of chips 33 already encapsulated is  illustrated in Figure 6. Although
chips fabricated on  conventional lead frame strips stamped from a 5
conductive material, such as copper, may be  encapsulated using the
equipment and method of the  invention, the strips are preferably formed of
a glass  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 equipment intended 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 objects of a range of thicknesses using
one of a group  of cavity inserts each having cavities of a size
individual to a particular size and spacing 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 13  in the upper planar surface of
each cavity insert  extend from a side edge 35 to each of the cavities
disposed in a row adjacent to the edge. A group of  bridge gates 36 extend
from each of the cavities in the. 5 first row to the corresponding cavities
in the second  row. Gates 34 are formed according to the teachings in  my
copending application serial number 08/108,355. The  gates 34 are
preferably formed exclusively on the upper 10 surfaces 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
side walls 34b which typically are angled inwardly at. an angle of about 10
towards the cavities  15 of the first row. The progressively decreasing
cross- section of the gates 34 serves to accelerate resin flow  into each
of the cavities in the first row. A relatively thin cross-section of
material at the gate  exit provides a clean separation of the gate material
20 from the encapsulated device when the strips with the encapsulated
devices are removed from the mold. The  



resin is directed to the upper portion of each cavity  in order to avoid
erosion of. the 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 14  series of vent
grooves 37 extend from the cavities in  the first row to insert 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 combined  5 cross-section
approximately equal to the cross-section  of first series 37. It can be
seen that the cavity insert of Figures  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  cavity insert 42 similar to the
cavity insert 29  illustrated in Figures 1, 2, 4 and 7 but which is 



20 adapted for the encapsulation of thinner IC devices.  The cavity insert
42 has an edge portion of equal  thickness to the edge portions 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
insert 29, insert 42 has a  relatively thin central portion 43 which.
straddles the  loading bar 27. The central portion 43 has a thickness.
which allows for accommodation of an IC device which is  at the low end of
the range of thicknesses of IC 30 devices which are to be encapsulated.
Insert 42 is..  preferably otherwise identical in form to insert 29. 15
with vent and gate passages formed exclusively in the  insert upper
surface. Means for support of the cavity inserts  independently of the
loading bars preferably comprise  5 recessed steps 44 formed along the side
edges of recesses 26. Both forms of cavity insert are  dimensioned so that
the upper surface of the cavity  insert is substantially coplanar with the
surface of  center block 20 when the insert rests on the steps 44. 10
Preferably, as can be seen in Figure 3, means are  provided for vertical
adjustment of a loading bar so  that differences in the thickness of a
particular  substrate can be accommodated. In a further preferred  form,
the adjustable means comprises a yieldable means. r. @  15 According to
Figure.3, the yieldable means comprises elongated shoulder bolts 46 which
fit into bores 47 and  



threaded into plates 48 which support the loading bars  27. Preferably, the
upper end of each bore 47 is counterbored to accept a plurality of disc
springs 49.  20 The height of loading bar is yieldably adjusted by  varying
the 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 mold is
assembled  and closed. 25 Means comprising pins 50 extend upwardly from the
upper surface of each loading bar for accurately  locating the carrier
strips and the cavity insert.... As  can best be seen in Figure 1, the pins
extend through  openings 51 within a carrier strip and through openings. 30
52 in the cavity inserts. 16  Figure 8 is a plan view of a mold utilizing a
cavity insert having a modified orientation of gate and  vent passages. The
insert, indicated by the reference  character 54, has two rows of cavities
55 and gates 56 5 which extend from the side edges 57, 58 to an adjacent
cavity. Vent grooves 60 extend from the opposite sides  of the cavities to
a central vent groove 61 extending  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 comprises upper mold member 62  mounted on upper platen 10 and
has a recess which  receives an upper mold plate 63 having a lower planar
surface 64. The upper mold member 62 is clamped in 30 place by any suitable
means, such as brackets 65 of 17  construction similar to brackets 14.
Extending through  the upper mold member 63 is a cylindrical resin
receptacle 66 in axial alignment with the central  receptacle 23 centrally
located in the upwardly facing  5 surface of center block 20. When the
platens are moved. together, surface 64 on  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 piston 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  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 pins 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 solidified resin within the
runner and 18  cull passages to lift it up to cause the resin to  fracture
within the narrow section of the gate where  the gate passage joins the
cavity. The knockout pins  72 next strike the loading bars, knocking them
out of 5 their locating recesses as the upper and lower plane  separate.
When the mold is fully opened, the operator  can manually lift each loading
bar by grasping the  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 chips on the particular
epoxy board 32 and  otherwise dimensioned so that the cavities . correspond
to those on the strip is placed on each loading 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 member, strip and cavity insert is.
maintained in the intended relationship. With the mold press open, a
predetermined. number  25 of disc springs 49. are fitted onto the shanks.
of bolts  46 so that the loading bar is adjusted to the required  height.
The loading bars are next fitted into recesses.  26 and the side surfaces
of the cavity inserts are  supported on the steps 44. The mold is then
closed, 30 and preheated resin is then supplied to the resin  receptacle 60
and the piston 68 is actuated to force 19  liquified resin from receptacle
23 through runners 22  into the cavities within the cavity inserts. Upon
curing of the resin, the mold press opens,  causing pins 70 to remove waste
solidified resin from  5 the gates and runners 22 and the receptacle 23 and
effecting a fracture of the resin within each shallow  gate at the point of
entry into a cavity. Immediately  thereafter, the knockout pins 72 raise
the loading bars.  from the recesses 26. 



'1 20  CLAIMS 1. Encapsulating mold equipment for use in a  mold press
having a base platen, an upper platen having  an upper mold surface
overlying said base platen, said 5 base platen and said upper platen being
relatively  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  raised surface of said encapsulation fluid
delivery  means, said mold base member having a substantially 20
imperforate upwardly facing 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  surface; a substantially rectangular
cavity insert..  disposed on the mold base member in overlying  



relationship to said strip material, said cavity insert 30 having a
plurality of cavities extending therethrough,  said cavities being spaced
in a plurality of rows,  extended' lengthwise of` the cavity insert, there
being a  cavity for each of the devices on the upper surface of 21  said
piece of strip material, the cavities being  dimensioned and positioned to
receive said devices and  a charge of encapsulating fluid sufficient to
form an  encapsulating layer covering each said device on said 5 piece of
strip material, said cavity insert having a  lower sealing surface
surrounding each cavity and  cooperating with the upper surface of said
strip.  material on said upwardly facing planar support surface to form
with said strip material a seal surrounding 10 each said device, 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 15 said cavity insert having first and second  side edges and
gate passage 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 20 cavities, 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 encapsulating fluid  from said runner
passages through said gate passage to  



25 each of said cavities. 2. Encapsulating mold equipment according to
Claim 1, wherein said mold base member is a portable  member and wherein
said support means includes a recessed support for positioning said mold
base member  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 mold base member is supported.on
said base platen. 22  3. Encapsulation mold equipment according to Claim 1,
wherein said gate grooves extend from the  cavities in one of said rows to
a first of said side  edges and from the cavities in the other of said rows
5 to the second of said side edges and wherein the runner.  passages extend
along both of said side edges. 4. Encapsulation mold equipment according 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. Encapsulation mold equipment according to  Claim 4, wherein said
vent grooves extend from the  cavities to at least one of the-ends of said
insert. 6. Encapsulation mold equipment according to 15 Claim 1, wherein
said gate grooves comprise a first set  of gate grooves interconnecting 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 Encapsulation mold equipment according to  



Claim 6, 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. Encapsulation mold equipment according to:.  25
Claim 7, wherein the entrance to each cavity is offset  from the strip
material. 9. Encapsulation mold equipment according to  Claim 7, further
including vent grooves for each of 23  said cavities, said vent grooves
being formed  exclusively in the upper surface of said insert. 10.
Encapsulation mold equipment according to  Claim 9, wherein said vent
grooves extend from the 5 cavities in said rows to the second side edge of
said  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 equipment according to  Claim
12, wherein said adjustable means includes means  20 biasing the mold base
member relatively upwardly. 14. Encapsulation mold equipment 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 -Ice  24 on said
mold base member is maintained in sealing  relationship with the lower
surface of said cavity  insert. 16. Encapsulation mold equipment according
to 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 knockout pins operable upon movement of said  platens to
the open position 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 raising said mold base member  knockout pins for raising said mold
base member. 


