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HIK  5AI RA (54) IMPROVEMENTS IN OR RELATING TO A METHOD OF\NCAPSULATING
MICROELECTRONIC ELEMENTS (71)   I, RICHARDUS  HENRICUS  Jo the introduction
of the strips in the mould, HANNES FIERKENS, a subject of the Queen of
closing the mould, pouring the epoxy into the the Netherlands, of K   beek
15, Herwen, mould cavities present therein and solidify- the Netherlands,
do hereby declare the in- ing the epoxy, after which the mould can be 5
vention, for which I pray that a patent may  opened and the strips with
encapsulated 55 be granted to me, and the method by which it crystals
removed. As the encapsulating mate- is to be performed, to be particularly
de- rial can contaminate the mould, the latter has scribed in and by the
following statement-  first to be cleaned before new strips can be The
present invention relates to a method  introduced.  Consequently,  the
known 10 of encapsulating microelectronic elements, method is a
discontinuous process, in which 60 starting from strip-like material
including a a certain series of crystals is encapsultated number of
interconnected conductor patterns  simultaneously. The cycle duration is
rather each having a number of leads for the micro- long, about 2 or 3
minutes. Moreover a very electronic element to be encapsulated, which
expensive mould has to be used and the 15 comprises providing a
microelectronic ele- production process cannot possibly be auto- 65 ment to
be encapsulated; which comprises mated. Further this method requires much 4
providing a microelectronic element or crys- expensive encapsulating
material, because a tal in the centre of each conductor pattern, mould
"tree" is present, while the amount of the terminal means of the element or
crystal epoxy for each encapsulated crystal is deter- 20 being connected to
the leads of terminal mined by 'the standardized outside dimen- 70 means of
the element or crystal being con- sions of the element and not by the
amount nected to the leads of the conductor pattern, necessary for
encapsulating the crystal and after which the crystal-carrying strip-like
its leads. material is positioned in a mould so that each    The object of
the invention is to remove 25 crystal is substantially in the centre of a
these disadvantages and to provide a method 75 mould cavity, which cavity
subsequently  which is characterized in that on each receives an
encapsulating synthetic material. crystal-carrying conductor pattern on
either Such a method is known from actual side of the strip-like material a
mould half is practice and is generally used for encapsulat- placed in such
a manner that the two halves 30 ing microelectronic elements. The
encapsula- together form  the mould cavity for the 80 - tion is effected in
moulds which' usually  encapsulating material, the two mould halves contain
optimally about 15-20 strips of serving as a permanent enclosure for the
seven to twelve conductor patterns. The size  crystal after the mould
cavity receives the of 'the mould cannot be increased without encapsulating
material. 35 limitation. The maximum sizes are substan-   The method
according to the invention has 85 tially determined by the maximum  path
the advantage that the expensive moulds can which encapsulating material
poured in the  be abandoned. In lieu thereof, considerably mould can
traverse through usually narrow  simpler and less expensive moulds can be
channels. This encapsulating material is a  used for injection moulding the
mould 40 very special synthetic material, usually indi- halves, which
moulds can moreover be 90 cated by epoxy by skilled workers, which  larger,
that is, can have more mould cavities. material is highly stable, has to
cure rapidly  Moreover the method according to the in- and may absolutely
not shrink, because this  vention has the advantage that the manufac- would
break the leads of the crystals. which  turing process can be automated,
while 45 leads are usually formed of gold wires, owing to the permanent
enclosure of the 95 during curing of the encapsulating material. crystal by
the mould halves less encapsulat- The epoxy should also be highly viscous.
ing material needs to be used. because the method is to be carried out at
To simply fit the mould halves one of these low injection pressure in the
mould.   mould halves is preferably provided at two 50   The known method
comprises successively  ends with projecting pins which- are inserted 100
2                                    1,590,158        through corresponding
apertures in each   Fig. 6 shows schematically an automated 



conductor pattern, while the other mould  process for encapsulating
crystals. half is provided with apertures which snap    In Fig. I reference
numeral 1 shows a about the pins projecting through the con- - length of
strip-like material including inter- 5  ductor pattern.   connected
conductor patterns 2, each having 70  The external shape of the mould
halves  a number of terminal means 3 for including a  can in principle be
chosen freely. Preferably. crystal in a circuit arrangement, which crys-
however, the external dimensions of the tal is placed in the centre 4 of
conductor -composite mould on each conductor pattern  pattern 2 and of
which crystal the leads are 10 are equal to current international standards
connected to terminal means 3.    75 for encapsulated microelectronic
elements,   Fig. 2 shows the strip I of Fig. I, including while the
aperture in each mould half is part-  a number of encapsulated crystal
elements 5. spherical both in longitudinal and transverse  After
encapsulation of the crystals the edge 6 cross-section, the arrangement
being such  of each. conductor pattern is removed and the   15  that the
encapsulating material to be injected  microelectronic element remains as
it can be 80 into the mould cavity can be limited to an  used in circuit
arrangements. amount sufficient to encapsulate the crystal    Fig. 3:
indicates the assembly consisting of and its connection to the leads.
two mould halves, as used in the method An automated process for
encapsulating  according to the invention. The lower mould 20  crystals is
characterized, in an embodiment  half 8 includes a mould cavity 10, while
on  85 according to the present invention, in that both ends apertures are
provided which  can the strip-like material with crystals is fed  snap
about pins. 12 of the upper mould half from a  reel or a storage container
container  I. Moreover a pouring aperture 13 is to 'a station for fitting
the two mould halves, provided in the upper mould half 11. It will 25  is
subsequently passed along an injection  be clear that the upper mould.half
11 also 90 moulding device substantially comprising  includes a. mould
cavity similar to, mould one or more injection nozzles placed at the
cavity 10. The projecting pins 12 are ar- piteh distance of the conductor
patterns, for ranged in the upper mould half so as to injecting the
encapsulating material into .the  project through apertures 7 in conductor
30  moulds, after which the strip-like material pattern 2, as shown in Fig.
1. The two mould 95 with the injected mould halves is run through  halves
8, 11 are placed on each conductor a heating furnace if necessary, and
subse-  pattern 2 of the strip-like material 1, after the quently received
by a second storage con- crystals on this strip-like material have been
tainer or reel. Other operations, such  as  placed in the centre 4 and have
been 35 .cutting out and/or bending the products  connected with their
leads to terminal means 100 from the strip can be performed directly after
3: of the conductor pattern 2. Through the the encapsulation, likewise in
line.     pouring opening 13 the mould cavity sur- Moreover the present
invention provides a  rounded by the two mould halves then microelectronic
element substantially com- receives encapsulating material by pouring 40
prising a crystal surrounded by encapsulat-  or injection.     .
105 ing material having outwardly projecting    Fig.4  is a cross-sectional
view of an leads, which element is characterized in that encapsulated
crystal manufactured by apply- the external enclosure of the crystal
consists  ing the method according to the invention. of two interconnected
hollow elements separ- The upper and lower mould halves are fitted 45  ated
by the leads, which hollow elements are  on either side of strip 1 in a
manner described 110 of a material other than the encapsulating  above. The
external dimensions of the ele- material, while within this enclosure an
ments formed from  strip 1 and the. two amount of encapsulating material
directly  mould halves 8, 11 have the external dimen- surrounding the
crystal and its connection to  sions corresponding with obtaining. interna-
50 the leads is present   .           ..    tional standards. In the prior
art method the 115 The method and the microelectronic ele-  complete
section. would consist of encapsu- ment according to the invention will be
lating material .16, whereas in the method explained in
moredetailwithreferencetothe  according to the  invention: only part of
this drawings in which                       section comprises the
expensive encapsulat- 55    Fig. 1 shows the strip-like starting material
ing. material 16 and the remainder of the 120 for applying both the known
method and  section is occupied by the less expensive that according to the
invention,        synthetic material of the two mould halves 8, Fig. 2
shows the strip of Fig. 1, but 11.          .           . provided with
encapsulated crystal elements,   Fig. 5 is a longitudinal sectional view of
60   Fig 3 shows the mould halves used in the  thestrip-like25 method
according to the invention,  - material. This drawing shows the shape of
Fig. 4 is a cross-sectional view through the  mould cavities 10 and 14,
while Fig. 5salso mould of Fig. 3,                 .    shows the amount of
encapsulating material Fig. 5 is a longitudinal cross-sectional view  16
that can be saved by applying the method 65  through the mould of Fig. 3
according to the invention. It is clear that 130   
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3 crystal 15 with its leads is sufficiently encap-  half (8) is provided
with apertures (9) which sulated and that the remainder of the section
snap about the pins (12) projecting through is occupied by the material of
the two mould  the conductor pattern (2). halves 8, 11.
3. A method according to claim  I or 5    Fig. 6 shows schematically an
automated  claim 2, characterized in that the external 70 process for
encapsulating crystals. A number  dimensions of the composite mould (8, 11)
of mould halves 8, 11 is pressed on the strip-  oh each conductor pattern
(2) correspond like material I in a manner indicated above.  with the
obtaining international standards The strip-like material is advanced in
the  for encapsulated microelectronic elements 10  direction F, while over
the path of movement  (5), while the cavity (10, 14) in each mould  75 of
the strip I provided with mould halves a  half (8, 11) is part-spherical
both in longitu- number injection nozzles 17 is arranged, of  dinal and
transverse cross section, the ar- course at the pitch distance S of the
conduc-  rangement being such that the encapsulating tor pattern 2. It will
be clear that in these  material (16) to received into the mould 15  mould
halves also riser openings are pro-  cavity can be limited to an amount
sufficient 80 vided at a suitable place. The strip including  to
encapsulate the crystal (15) and its connec- crystals with leads can be fed
from a supply  tion to the terminal means (3). reel to a station not shown,
for fitting the    4. A method according to any one of mould halves, can
subsequently be trans-  claims 1-3, characterized in that the strip- 20
ported further to the injection moulding  like material (1) provided with
crystals (15) is 85 device, after which the thus encapsulated  fed from a
reel or a storage container to a crystals can be wound again on a reel. A
station for fitting the two mould halves (8, considerable advantage of such
a process  I1), is subsequently passed along an injection with respect to
the process known so far  moulding device substantially comprising 25
consists in that the encapsulating material in  one or more injection
nozzles (17) placed at 90 the permanent enclosure formed by the  the pitch
distance (S) of the conductor mould halves 8, 11 can solidify and that need
patterns (2) for injecting the encapsulating no longer take place in a
reusable mould,  material (16) into the moulds (8, 11), after owing to
which a considerably higher rate of  which the strip-like material (I) with
the 30  production can be achieved and further  injected mould halves (8,
11) is received by a 95 automation of successive operations in line is
second storage container or ree.I possible.
5. A microelectronic element produced by the method of any preceding claim
and WHAT I CLAIM IS:-                         comprising a crystal
surrounded by encapsu- 35    1. A method of encapsulating microelec-
lating material, said crystal having outwardly 100 tronic elements,
starting from strip-like ma-  projecting leads, there being an external
terial including a number of interconnected  enclosure for the crystal (15)
consisting of conductor patterns each having a number of  two
interconnected hollow elements (8, 11), leads for the microelectronic
element to be  separated by terminal means (3) of the          40
encapsulated, which comprises applying a  element and of a synthetic
material other 105            microelectronic element or crystal in the
than the encapsulating material (16), while centre of each conductor
pattern, the termi-  within this enclosure an amount of encapsu- nal means
of which are connected to the  lating material (16) directly surrounding
the leads of the conductor pattern. after which  crystal (15) and its
connection to the terminal 45  the crystal-carrying strip-like material is
so  means (3) is present.                110 positioned in a mould that
each crystal is    6. A method substantially as described substantially in
the centre of a mould cavity,  herein with reference to the accompanying
which cavity subsequently receives an encap-  drawings. sulating synthetic
material. characterized in    7. A  microelectronic element substan- 50
that on each crystal-carrying conductor pat-  tially as described
hereinwith reference to the 115 tern (2) on either side of the strip-like
accompanying drawings. material (I) a mould half (8. 11) provided with a
cavity (10, 14) is placed in such a      ERIC POTTER & CLARKSON, manner
that the two cavities ( 10. 14) together     Chartered Patent Agents, 55
form the mould cavity for the encapsulating              14 Oxford Street
material (16), the two mould halves (8, 11)               Nottingham.
serving as a permanent encapsulation for the crystal (15) after the mould
cavity (10, 14)  Printed for Her Majesty's Stationery Office by Burgess &
Son (Abingdon) Ltd.--198I. Published at The Patent Office. receives the
encapsulating material.               25 Southampton Buildings. London.
WC2A 1AY. 60    2. A method according to claim l, char-              from
which copies may be obtained. acterized in that mould halves (8. II) are
used, one (II) of which is provided on two ends with projecting pins (12)
inserted 



through corresponding apertures (7) in each 65 conductor pattern (2), while
the other mould      3                                      1,590,158
*                             3 crystal 15 with its leads is sufficiently
encap- half (8) is provided with apertures (9) which sulated and that the
remainder of the section  snap about the pins (12) projecting through is
occupied by the material of the two mould  the conductor pattern (2).
halves 8, 11.                             3. A method according to claim  I
or 5    Fig. 6 shows schematically an automated  claim 2, characterized in
that the external 70 process for encapsulating crystals. A number
dimensions of the composite mould (8, 11) of mould halves 8, 11 is pressed
on the strip-  on each conductor pattern (2) correspond like material I in
a manner indicated above. with the obtaining international standards The
strip-like material is advanced in the  for encapsulated microelectronic
elements 10 direction F, while over the path of movement (5), while the
cavity (10, 14) in each mould 75 of the strip 1 provided with mould halves
a  half (8, 11) is part-spherical both in longitu- number injection nozzles
17 is arranged, of dinal and transverse cross section, the ar- course at
the pitch distance S of the conduc-  rangement being such that the
encapsulating tor pattern 2. It will be clear that in these  material (16)
to received into the mould 15  mould halves also riser openings are pro-
cavity can be limited to an amount sufficient 80 vided at a suitable place.
The strip including  to encapsulate the crystal (15) and its connec-
crystals with leads can be fed from a supply  tion to the terminal means
(3). reel to a station not shown, for fitting the    4. A method according
to any one of mould halves, can subsequently be trans-  claims 1-3,
characterized in that the strip- 20  ported further to the injection
moulding  like material (1) provided with crystals (15) is 85 device, after
which the thus encapsulated  fed from a reel or a storage container to a
crystals can be wound again on a reel. A  station for fitting the two mould
halves (8, considerable advantage of such a process  11), is subsequently
passed along an injection with respect to the process known so far
moulding device substantially comprising 25  consists in that the
encapsulating material in  one or more injection nozzles (17) placed at 90
the permanent enclosure formed by the  the pitch distance (S) of the
conductor mould halves 8, 11 can solidify and that need  patterns (2) for
injecting the encapsulating no longer take place in a reusable mould,
material (16) into the moulds (8, 11), after owing to which a considerably
higher rate of which the strip-like material (1) with the 30  production
can be achieved and further  injected mould halves (8, 1 1) is received by
a 95 automation of successive operations in line is  second storage
container or reel. possible.                                 5. . A
microelectronic element produced by the method of any preceding claim and
WHAT I CLAIM IS:-                      comprising a crystal surrounded by
encapsu- 35    1. A method of encapsulating microelec-  lating material,
said crystal having outwardly 100 tronic elements, starting from strip-like
ma-  projecting leads, there being an external terial including a number of
interconnected  enclosure for the crystal (15) consisting of conductor
patterns each having a number of two interconnected hollow elements (8,
11), leads for the microelectronic element to be  separated by terminal
means (3) of the 40  encapsulated, which comprises applying a  element and
of a synthetic material other 105 microelectronic element or crystal in the
than the encapsulating material (16), while centre of each conductor
pattern, the termi-  within this enclosure an amount of encapsu- nal means
of which are connected to the  lating material (16) directly surrounding
the leads of the conductor pattern, after which  crystal ( 15) and its
connection to the terminal 45  the crystal-carrying strip-like material is
so  means (3) is present.           110 positioned in a mould that each
crystal is   6. A method substantially as described substantially in the
centre of a mould cavity, herein with reference to the accompanying which
cavity subsequently receives an encap-  drawings. sulating synthetic
material, characterized in   7. A microelectronic element substan- 50  that
on each crystal-carrying conductor pat-  tially as described hereinwith
reference to the 115 tern (2) on either side of the strip-like
accompanying drawings. material (I) a mould half (8, 11) provided with a
cavity (10, 14) is placed in such a   ERIC POTTER & CLARKSON, manner that
the two cavities (10, 14) together   Chartered Patent Agents, 55  form the
mould cavity for the encapsulating          14 Oxford Street material (16),
the two mould halves (8, 11)            Nottingham. serving as a permanent
encapsulation for the crystal (15) after the mould cavity (10, 14)
(Abingdon) Ltd.-1981. Published at The Patent Office. 



receives the encapsulating material.        25 Southampton Buildings,
London. WC2A 1AY. 60    2. A method according to claim 1, char-       from
which copies may be obtained. acterized in that mould halves (8, 11) are
used, one (11) of which is provided on two ends with projecting pins (12)
inserted through corresponding apertures (7) in each 65  conductor pattern
(2), while the other mould    PATENT SPECIFICATION  (11)   1590158 (21)
Application No. 16370/78   (22) Filed 25 April 1978   (19)          (31)
Convention Application No. 7704937 (32) Filed 5 May 1977 in (33)
Netherlands (NL) (44) Complete Specification published 28 May 1981 (51)
INT. [err] HOIL 23/02 (52) Index at acceptance HIK 5AI RA (54) IMPROVEMENTS
IN OR RELATING TO A METHOD OF INCAPSULATING MICROELECTRONIC ELEMENTS ERRATA
SPECIFICATION NO 1590158 Page 1, heading (54) Title for INCAPSULATING read
ENCAPSULATING Page 1, line 3, for Kuerbeek read Keurbeek THE PATENT OFFICE
21 Oct. 1981 providing a microelectronic element or crys- expensive
encapsulating material, because a tal in the centre of each conductor
pattern, mould "tree" is present, while the amount of the terminal means of
the element or crystal epoxy for each encapsulated crystal is deter- 20
being connected to the leads of terminal mined by the standardized outside
dimen- 70 means of the element or crystal being con- sions of the element
and not by the amount nected to the leads of the conductor pattern,
necessary for encapsulating the crystal and after which the
crystal-carrying strip-like  its leads. material is positioned in a mould
so that each    The object of the invention is to remove 25 crystal is
substantially in the centre of a  these disadvantages and to provide a
method 75 mould cavity, which cavity subsequently  which is characterized
in that on each receives an encapsulating synthetic material.
crystal-carrying conductor pattern on either Such a method is known from
actual side of the strip-like material a mould half is practice and is
generally used for encapsulat- placed in such a manner that the two halves
30 ing microelectronic elements. The encapsula- together form the mould
cavity for the 80 tion is effected in moulds which usually  encapsulating
material, the two mould halves contain optimally about 15-20 strips of
serving as a permanent enclosure for the seven to twelve conductor
patterns. The size crystal after the mould cavity receives the of the mould
cannot be increased without encapsulating material. 35 limitation. The
maximum sizes are substan-   The method according to the invention has 85
tially determined by the maximum path  the advantage that the expensive
moulds can which encapsulating material poured in the  be abandoned. In
lieu thereof. considerably mould can traverse through usually narrow
simpler and less expensive moulds can be channels. This encapsulating
material is a  used for injection moulding the mould 40 very special
synthetic material usually indi- halves, which moulds can moreover be 90
cated by epoxy by skilled workers. which  larger, that is, can have more
mould cavities. material is highly stable, has to cure rapidly  Moreover
the method according to the in- and may absolutely not shrink, because this
vention has the advantage that the manufac- would break the leads of the
crystals. which  turing process can be automated, while 45 leads are
usually formed of gold wires, owing to the permanent enclosure of the 95
during curing of the encapsulating material. crystal by the mould halves
less encapsulat- The epoxy should also be highly viscous. ing material
needs to be used. because the method is to be carried out at   To simply
fit the mould halves one of these low injection pressure in the mould.
mould halves is preferably provided at two 50   The known method comprises
successively  ends with projecting pins which are inserted 100    


