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that they can be conveniently and dependably connect- ed to other apparatus
such as printed wiring boards, Technical Field
again typically through automated procedures. Thus, oil- cone that has
flowed onto the leads must normally be This invention relates to the
fabrication of electronic  5  manually removed prior to subsequent
processing. devices and, more particularly, to methods for encapsu-
Masking tape over the leads has been used to re- lating electronic devices
with a viscous encapsulant that  duce the problem of silicone flow onto the
leads, but has is subsequently hardened.                           usually
been found to be less than satisfactory. It is dif- ficult to get a masking
tape to adhere well to the Individual Background of the Invention
10  leads without resort to an adhesive that would leave harmful
contaminants on the leads after the tape is re- As integrated circuit chips
become more complex,  moved. Conventional masking tape employing a con-
increasing use is made of hybrid integrated circuit (HIC)  ventional
adhesive tends to lift off from the leads at var- technology, in which
aceramicsubstrate, upon which rel-  ous locations prior to deposition of
the silicone. We have atively complex printed circuitry can be formed, is
used  15 found that the fluid silicone then tends to flow between to
support and interconnect one or more integrated clr-    the masking tape
and the leads by capillary action at lo- cult chips. The HIC is usually
encased in a protective en-  cations at which there is not complete
adhesion of the capsulation. While this encapsulation may be a hard
tape to the leads. Even with complete adhesion, the sil- plastic package,
increasing use is being made of silicone  icone sometimes flows over the
masking tape by capil- resins as an encapsulating medium.              20
lary action, thereby tending to drain the surface of the As described, for
example, In the U.S. patents of  .  substrate of the fluid silicone. Wong,
Patents No. 4,508,758, granted April 2,1985, No.  In accordance with the
present Invention there is 4,396,796, granted August 2, 1983, and No.
4,552,818,  provided a method as defined in claim 1 granted November 12,
1985, each of which is assigned
Inaccordancewiththeinvention,theforegoing prob- to a subsidiary company of
the American Telephone and  25  lems are solved in a hybrid integrated
circuit encapsula- Telegraph Company, Inc., a particularly attractive
encap-  tion process in which each lead array is encompassed sulant is
known as RTV (for room temperature vulcan-
byanelongatedC-shapedbarriermemberwhichclamps ized) silicone. Such
silicones are useful encapsulants  ontothe portions of the lead array
adjacent the substrate; because of their good thermal stability, good
dielectric  that is, opposite sides of a slot in the barrier member
properties, chemical stability and resistance to atmos-  30 grasps opposite
sides of the leads. Thereafter, the un- pheric deterioration. In its
uncured state, RTV silicone is  cured RTV silicone is dispensed onto the
substrate, fairly fluid and flows about semiconductorchips mounted  flows
over and encompasses chips mounted on the sur- on a ceramic substrate to
completely encase such chips.  face of the substrate and is prevented from
flowing along If the chips are connected to the conductor pattern of the
the leads by the C-shaped member which, due to is con- substrate by tiny
bonding wires, RTV silicone is capable  35 figuration, constitutes a
barrier to fluid flow, either along of flowing about such bonding wires and
encasing them  the length of the various leads or over the top of the
without breaking them. After curing, the silicone is suffi-  C-shaped
member. In one embodiment, levers may be ciently hard to protect the chips
from the hazards of rou-  integrated onto the C-shaped member opposite the
sub- tine use as well as from atmospheric contaminants.  strate to aid in
prying open the slot to permit the leads to The printed circuit conductors
on the surface of the  40 be easily inserted into the C-shaped member. In
another ceramic substrate are typically terminated by lead con-
embodiment, the C-shaped member is made of a plastic ductors extending in a
cantilever fashion from opposite  material, and integrated with an 0-shaped
member sides of the substrate. When wired into a circuit, the  which may be
compressed by a pincer instrument so as leads typically constitute a
mechanical support for the  to open the slot for easy insertion of the
leads Into the HIC as well as being electrical conductors.     45  C-shaped
member. Most of the assembly functions in modem electronic  These and other
objects, features, and advantages technology are performed by automated
apparatus.    of the invention will be better understood from a consid-
Thus, for example, uncured silicone is dispensed onto a  oration of the
following detailed description taken in con- substrate surface as part of
an assembly line operation,  junction with the accompanying drawing. and it
is intended that it initially be contained on the sub.  50 strate by
surface tension. After exposure to room tem"  Brief Descrlptlon of the
Drawing perature conditions fora few minutes, the RTV begins to cure and
after a longer time period, it reaches its final  FIG. 1 is a perspective
sectional view of part of a state of mechanical stability. One problem that
has been  hybrid integrated circuit encapsulated with an RTV sill-
confronted is the tendencyof the uncured silicone to flow  55 cone in
accordance with an illustrative embodiment of along the conductive leads
and become hardened to the  the invention. leads during subsequent cure. It
is usually intended that  FIG. 2 is a perspective view of a C-shaped
barrier the leads be free of contaminants and not insulated so  member used
in the arrangement of FIG. 1.    3                 EP 0 389 170 B1
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FIG. 3 is a sectional view of a C-shaped barrier  to the thickness of each
of the leads l4so that, when the member in accordance with an alternative
embodiment  leads are projected through the slot, the C-shaped mem- of the
invention.                                    ber, due to its inherent
elasticity grasps the leads on op- FIG. 4 is a perspective view of a
C-shaped barrier  posite sides thereof. The. inner diameter of the tubular
member in accordance with still another embodiment of  5  C-shaped member
Is made to be roughly equal to the the invention.
length of each of the cantilever portions of the leads so FIG. 5 Is a view
of the operation of a pincer Instru-  that, when the leads are thoroughly
projected into the ment for compressing the member shown in FIG. 4.  member
as shown in FIG. 1, the members grasp the leads at locations near the
substrate 11. Detailed Description                              10    It is
intended that the silicone 15 be held on the sur- face of the HIC 10 by
surface tension prior to cure. In its Referring now to FIG. 1, there is
shown a hybrid in-  uncured state the silicone encapsulant is
sufficientlyfluid tegrated circuit (HIC) 10 that is encapsulated in accord-
to flow about the chips 12 and other irregularities on the ance with an
illustrative embodiment of the invention.  surface of the HIC substrate 11
but it has a fairly thick The HIC comprises a ceramic substrate 11 onto
which  15 viscosity and, with proper calibration of the amount dis- are
bonded a plurality of semiconductor chips 12. The  pensed, little or no
fluid silicone will run over the sides of chips are shown as being bonded
to the substrate by a  the device. In the past, a serious flaw in this
strategy has soldering method known as surface mounting, although   .  been
that excess fluid silicone tends to flow along leads wire bonding or other
methods could be used. Upon op-  14. The purpose of C-shaped barrier
members 17 Is of posite major surfaces of the substrate 11 are defined  20
coursetopreventthisfromhappeningandtocontainthe printed electrical circuits
(not shown) connecting the  uncured fluid silicone on the surface of the
HIC. As ndl- chips 12 with individual conductive leads 14. The leads  cated
in the drawing, both sides of the HIC will typically are arranged in
parallel arrays, with one array on each  be encapsulated in this manner.
That Is, afterthe encap- of two opposite sides of the substrate 11 as
shown. In  sulant on one side has cured sufficiently to adhere to the the
typical modem HIC, there are many more leads ex- 25  HIC against the force
of gravity, the HIC is rotated so that tending from each side than those
shown in FIG. 1; for  silicone encapsulant can be deposited on the other
side. example, one HIC with which the invention has been       Referring to
FIG. 2, the first experimental barrier used has 36 leads extending from
each of two sides of  members 17 that we made were made of TEFLON (a the
substrate. After complete fabrication, the leads are  commercially
available synthetic resin polymer product) typically bonded to a printed
circuit board and constitute  30 having Inner and outer diameters of
.0.3175 cms (1/8 mechanical supports forthe HIC, as well as interconnec-
inch) and 0.714cms (9/32) inches, respectively. The slot -      tions
between the chips 12 and other elements of an   18 was made manually with a
razor blade, was quite rag- electronic system defined elsewhere on the
printed cir-  god, and ranged in width from eleven mils up to as much cult
board.                                         as 0.127 cms (50 mils). The
thickness of the leads 1 4 on The HIC circuit Is encapsulated in a known
manner 35 which the barrier member was fitted was 0.025 cms by RTVsilicone
15 which encases each of the chips and  (eleven mils). In spite of a
significant gap due to oversiz- a major portion of the surface of the
substrate 11. The  ing of part of the slot 18, the barrier member prevented
silicone encapsulant is dispensed onto the substrate in  any flow of
silicone by capillary action along the leads a liquid form which is
sufficiently fluid to flow around the  14. It is believed that this was
because of a certain cap- chips and various other elements of the HIC. The
extent 40  illary action alongthe inner surface of the barrier member to
which it is necessary that the encapsulant cover the  17 which caused a
small accumulation of silicone in the circuit pattern on the substrate
surfaces will typically de-  gap which in turn prevented flow along the
length of the pond on the metal system used for defining the circuit
leads. pattern, and the environment in which it is intended to be  Also,
even when an excess of silicone was purpose- used. After a sufficient
exposure to room temperature  45 ly deposited on the HIC, such silicone did
not flow over and atmosphere, the silicone cures or solidifies so as to
the top of the barrier member. This is because, with a constitute a
dependable encapsulation which protects  tubular barrier member, the outer
surface of the member the elements of the HIC during subsequent use.
Various  extends at a large angle (nearly [errr] with respect to the RTV
silicones are known to have high dielectric proper..    lead array, which
prevents silicone flow by capillary ac- ties, good thermal and chemical
stability, and high resist-  50 tion; whereas, with masking tape there Is
no such barrier, ance to atmospheric deterioration.                   and
the silicone may flow over the top of the tape. In accordance with the
Invention, prior to silicone  After this initial trial, barrier members
were made dispensing, the lead arrays extending from opposite  with 0.038
cm (tifteen mil) slots machined in 0.064 cm sides of the substrate 11 are
both encased by C-shaped  (1/4 inch) stock stainless steel tubing for use
with 0.028 barrier members 17. As shown more clearly in FIG. 2, 55 cm
(eleven mil) leads. The stainless steel tubing was each C-shaped member of
this embodiment is essential-  likewise successful in masking the leads 14.
Iyatube inwhichan elongatedslot 18paralleltothetube     Referring to FIG.
3, a c-shaped barrier member 17' axis has been cut. The slot 18 Is made to
be about equal  may have an opening 18' which is just slightly smaller    5
EP 0 389170 B1                   6 than the thickness of the leads to be
inserted into the slot  priately thin wall so as to clamp onto the lead
array over 



18'. For example if the leads are 0.028 cm (eleven mils)  an area of each
lead that is much smaller than the total thick, the slot 18'may be 0.025 cm
(ten mils) wide. Then  area of such lead and which is located near the sub-
when the clamp is placed on the lead array, the elasticity  strate. The
majorportion of the lead, then, which extends of the clamp member 17', if
it Is made of a material such  5  beyond the gap into the barrier member,
will be kept free as TEFLON or stainless steel, will cause it to clamp
firmly  of any silicone. One can appreciate that conventional on the lead
array, giving the structure more stability. Le-  masking Is also provided
by the barrier members; e.g., ver arms 19 (or wall portions) may be
incorporated on  they protect the leads from splattering. the C-shaped
member 17', as shown, to permit the slot  Any of various materials can be
used for the barrier 18 to be pried open for easier insertion of the lead
array;  10 members, TEFLON, stainless steel and polyethylene be- that is,
with forces on lever arms 19 as shown by the  ing only typical examples
which have been demonstrat- arrows, the slot 18' is pried open.
ed. Also, the invention can be used with other encapsu- A later developed
barrier member that has been  lants such as heat curable silicones,
epoxies, and others made and used is the member 21 shown in FIG. 4 which
that are applied In an initially fluid state. Is made of a plastic material
such as polyethylene. The  15 member has a C-shaped portion 22 integrated
with a generally 0-shaped portion 23. The slot 24 In the  Claims C-shaped
portion is advantageously just slightly smaller than the thickness of the
lead array it is to accommodate.  1. A method for encapsulating a
semiconductor chip As shown in FIG. 5, the slot 24 is pried open by using a
20  mounted on a substrate with at least one array of pincer instrument 26
to squeeze and deform the         parallel leads extending from one side of
the sub- o-shaped portion 23 as shown. That is, by providing     strate in
a cantilever fashion comprising the steps of forces to the lever arms 27 of
the pincer instrument as  depositing a quantity of initially fluid
encapsulant on shown by the arrows, opposite forces are directed to op-
the substrate, the quantity of the encapsulant being posite sides of the
0-shaped portion 23 so as to com- 25  sufficiently largo to cover the
semiconductor chip press and deform it. This in turn puts a stress on the
and a major portion of one surface of the substrate, C-shaped portion 22
which causes slot 24 to be pried  the encapsulant being contained on the
one surface open as shown. The extent to which the slot 24 is pried  by
surface tension, and thereafter hardening the open is exaggerated somewhat
for purposes of illustra-  encapsulant, characterized in that: tion. With
the element 21 being made of an appropriately  30  prior to the encapsulant
deposition, each said elastic polyethylene material, It will resume the
configu-  lead array is inserted Into a slot in a respective mem- ration
shown in FIG. 4 after the pincer forces shown In  ber, whereby the member
prevents the encapsulant FIG. 5 have been removed and firmly grasp the lead
ar-  from contacting a major portion of the leads; ray within the C-shaped
portion 22.                        and after the encapsulant has hardened,
the The embodiment of FIG. 4 obviously lends itself to  35  member Is
removed. assembly line processing in that the leads can easily be inserted
in slot 24. Further, the configuration of element  2. The method of claim 1
further characterized in that: 21 is such that it has generally flat top
and bottom sur-  the member is a C-shaped member defining a faces which
permit it to be used as a spacer for permitting  hollow C-shaped interior
region into which the lead successive HICs to be stacked vertically so that
the sili- 40  array extends; cone can dry.
and the lead array is inserted into the slot such I have shown and
described several embodiments     that the C-shaped member grasps the lead
array of my invention for preventing RTV silicone from flowing  only at a
location near the substrate. along opposite lead arrays of a HIC during the
encapsu- lation process. While it is preferred for purposes of me- 45 3.
The method of claim 2 further characterized in that: chanical stability
that the C-shaped barrier members       the area of the lead array in
contact with the firmly clasp each lead of the lead array, It is not
essential  C-sheped member is much smaller than the total that there be
such a clasping action as long as the gap  area Of the lead array. between
the clamping member and the individual lead is relatively small. I have
found, for example. even with a  60 4. The method of claim 3 further
characterized in that: gap as large as 0.051 cm (20 mils), the barrier
member     after insertion of the lead array, the outer sur- will still
prevent the flow of RTV silicone along the lead.  face of the portion of
the C-shaped member contact- However, because silicone will flow into such
gap, it is  ing the lead array extends at a large angle with preferred that
the length of the gap be kept comparatively  respect to the lead array.
small and that the gap be kept near the substrate. The  55 length of the
gap is defined by the wall thickness of the  5. The method of claim 2
further characterized in that: C-shaped member that clamps on the lead
array. Thus,       the slot has a slightly smaller width than the it is
preferred that the C-shaped member have an appro-  thickness of the leads,
whereby the step of inserting 4    5            EP 0 389 170B1
6 than the thickness of the leads to be inserted into the slot  priately
thin wall so as to clamp onto the lead array over 



18'For example if the leads are 0.028 cm (eleven mils)  an area of each
lead that is much smaller than the total thick the slot 18'.may be 0.025 cm
(ten mils) wide. Then  area of such lead and which is located near the sub-
when the clamp is placed on the lead array, the elasticity  strata. The
major portion of the lead, then, which extends of the clamp member 17', if
it is made of a material such  5  beyond the gap into the barrier member,
will be kept free as TEFLON or stainless steel, will cause it toclamp
firmly  of any silicone. One can appreciate that conventional on the lead
array, giving the structure more stability. Le-  masking is also provided
by the barrier members; e.g., ver arms 19 (or wall portions) may be
incorporated on    .  they protect the leads from splattering. the
c-shaped member 17', as shown, to permit the slot    Any of various
materials can be used for the barrier 18 to be pried open for easier
Insertion of the lead array;  10 members, TEFLON, stainless steel and
polyethylene be- . that Is, with forces on lever arms 19 as shown by the
ing only typical examples which have been demonstrat- arrows, the slot 18'
is pried open.               ed. Also, the invention can be used with other
encapsu- A later developed barrier member that has been  lants such as heat
curable silicones, epoxies, and others made and used is the member 21 shown
in FIG. 4 which  that are applied in an Initially fluid state. is made of a
plastic material such as polyethylene. The  15 member has a Cshaped portion
22 integrated with a generally 0-shaped portion 23. The slot 24 In the
Claims C-shaped portion is advantageously just slightly smaller than the
thickness of the lead array it is to accommodate.  1. A method for
encapsulating a semiconductor chip As shown in FIG. 5, the slot 24 is pried
open by using a  20  mounted on a substrate with at least one array of
pincer Instrument 26 to squeeze and deform the          parallel leads
extending from one side of the sub- 0-shaped portion 23 as shown. That is,
by providing     strate in a cantilever fashion comprising the steps of
forces to the lever arms 27 of the pincer instrument as  depositing a
quantity of initially fluid encapsulant on shown by the arrows, opposite
forces are directed to op-  the substrate, the quantity of the encapsulant
being posite sides of the o-shaped portion 23 so as to com- 25
sufficiently large to cover the semiconductor chip press and deform it.
This in turn puts a stress on the  and a major portion of one surface of
the substrate, C-shaped portion 22 which causes slot 24 to be pried    the
encapsulant being contained on the one surface open as shown, The extent to
which the slot 24 is pried  by surface tension, and thereafter hardening
the . open is exaggerated somewhat for purposes of illustra-  encapsulant,
characterized in that: tion. With the element 21 being made of an
appropriately  30  prior to the encapsulant deposition, each said elas
polyethylene material, it will resume the configu-  lead array is inserted
Into a blot in a respective mem- ration shown in FIG. 4 after the pincer
forces shown in  ber, whereby the member prevents the encapsulant FIG.5
have been removed and firmly grasp the lead ar-  from contacting a major
portion of the leads; ..       ray within the C-shaped portion 22.
and after the encapsulant has hardened, the The embodiment of FIG. 4
obviously lends itself to  35  member is removed. assembly line processing
in that the leads can easily be inserted in slot 24. Further, the
configuration of element  2. The method of claim 1 further characterized in
that: 21. is such that it has generally flat top and bottom sur-  the
member is a C-shaped member defining a faces which permit it to be used as
a spacer for permitting  hollow C-shaped interior region into which the
lead successive HICs to be stacked vertically so that the sili- 40  array
extends; cone can dry.                                            and the
lead array is inserted into the slot such I have shown and described
several embodiments      that the C-shaped member grasps the lead array of
my invention for preventing RTV silicone from flowing  only at a location
near the substrate. along opposite lead arrays of a HIC during the encapsu-
lation process. While it Is preferred for purposes of me- 45  3. The method
of claim 2 further characterized in that: chanical stability that the
C-shaped barrier members        the area of the lead array in contact with
the firmly clasp each lead of the lead array, it is not essential  C-shaped
member is much smaller than the total that there be such a clasping action
as long as the gap  area of the lead array. between the clamping member and
the individual lead is relatively small. I have found, for example, even
with a  50 4. The method of claim 3 further characterized in that: gap as
large as 0.051 cm (20 mils), the barrier member      after insertion of the
lead array, the outer sur- will still prevent the flow of RTV silicone
along the lead.  face of the portion of the C-shaped member contact-
However, because silicone will flow Into such gap, it is  ing the lead
array extends at a large angle with preferred thatthe length of the gap be
keptcomparatively  respect to the lead array. small and that the gap be
kept near the substrate. The  55 length of the gap is defined by the wall
thickness of the  5. The method of claim 2 further characterized in that:
C-shaped member that clamps on the lead array. Thus,        the slot has a
slightly smaller width than the it is preferred that the C-shaped member
have an appro-  thickness of the leads, whereby the step of inserting 4
7                 EP 0 389170 B1                   8 the lead array into
the slots includes the step of  2. Verfahren nach Anspruch 1, dadurch
gekennzeich- 



opening the slot.                                   net, daB es sich bel
dem Glied um eln C-f6rmiges Glied handelt, das einen hohlen C-f6rmigen
Innen- 6; The method of claim 5 further characterized in that:  bereich
definiert, in den sich die Leitungsanordnung the step of opening the slot
includes the step  s  erstreckt; und daB die Leitungsanordnung derart In of
exerting a force on the part of the C-shaped mem-  den Schlitz eingesetzt
wird, daB das C-formigeGlied ber opposite the slot.
die Leitungsanordnung riur an elnerStelle nahe dem Trager erfaBt. 7. The
method of claim 6 further characterized in that: the C-shaped member grasps
the lead array  10 3. Verfahren nach Anspruch 2, welterhin dadurch on
opposite sides thereof long a limited portion of  gekennzeichnet, daB die
Flache der Leitungeanord- such lead array adjacent the substrate.
nung, die mit dem C-formigen Glied in Kontakt steht, viel klelner ist als
die Gesamtflache der Leitungsan- 8. The method of claim 2 further
characterized in that:  ordnung. the C-shaped member is made of TEFLON.
15 4. Verfahren nach Anspruch 3, weiterhin dadurch 9. The method of claim 2
further characterized In that:  gekennzeichnet, dal sich die AuBenflache
des Teils the C-shaped member is made of stainless       des C-formigen
Glieds, das die Leltungsanordnung steel.
kontaktiert, nach Einsetzen der Leltungsanordnung 20    In einem grol3en
Winkel bezoglich der Leitungsan- 10. The method of claim 2 further
characterized In that:  ordnung erstreckt. two lead arrays extend from
opposite sides of the substrates; and each lead array Is inserted In a  5.
Verfahren nach Anspruch 2, weiterhin dadurch- separate C-shaped member.
gekennzeichnet, daB die Breite des Schlitzes etwas 25     geringeristaledie
Dicke der Leitungen, wodurch der 11. The method of claim 10 further
characterized in that:  Schritt des Einsetzens der Leitungsanordnung in die
after the encapsulant has hardened and         Schlitze den Schritt des
:Offnens des Schlitzes before the C-shaped member is removed, the sub-
beinhaltet. strate is rotated 180 degrees and a quantity of encapsulant is
dispensed on the opposite side  30 6. Verfahren nach Anspruch 5, weiterhin
dadurch thereof.                                            gskennzelchnet,
dal3 der Schritt des.Offnens des Schlitzes den Schritt des Ausflbens einer
Kraft auf 12. The method of claim 2 further characterized in that:  den dem
Schlitz gegenoberliegenden-Teiifdes C-for- the encapsulant Is a silicone.
migen Glieds beinhaltet. 35 7. Verfahren nach Anspruch 6i weiterhin dadurch
PatentansprOche                                        gekennzeichnet, daB
das C-formige Glied die Lei- tungsanordnung auf deren gegenOberliegenden 1.
Verfahren zur Verkapselung eines auf einem Trager   Seften entlang einem
Teil einer derartigen Leitungs- montierten Halbleiterchips mit mindestens
einer 40  anordnung neben dem Trager orfal3t. Anordnung paralleler
Leitungen, die sich auf vorkra- gende Weise von eaner Seite des Tragers
erstrek-  8. Verfahren nach Anspruch 2, welterhin dadurch ken, des die
Schritte des Aufbrlngens einer Mange  gekennzeichnet, dal3 das C-formige
Glied aus Tef- anfangs flOssigen Verkapselungsmaterials auf dam   Ion
besteht. Trager, wobel die Menge des Verkapselungsmate- 45 rials ausreicht,
den Halbleiterchip und ainen   9. Verfahren nach Anspruch 2, weiterhin
dadurch GroBteil ainer FlAche des Tragers zu bedecken, und  qekennzeichnet,
daB das C-formige Glied aus rost- wobel das Verkapselungsmaterial durch
Oberfla      freiem Stahl besteht. chenspannung auf der einen Flache
gehalten wird, und danach des Hartens des Verkapselungsmateri.. 50 10.
Verfahren nach Anspruch 2, weiterhin dadurch als umfal3t, dadurch
gekennzelchnet, daB jede Lei-  gekennzeichnet, daB sich zwei
Leitungsanordnun- tungsanordnung vordem Aufbringen des Verkapse-     gen
von gegenOberliegenden Seiten des Tragers lungsmaterials in eanen Schlitz
in einem jaweiligen  erstreocken und daB jade Leitungsanordnung in ein
Glied eingesetzt wird, wodurch das Gliedverhindert,  getrenntes C-formiges
Glied eingesetzt wird. daB das Verkapselungsmaterial elnen Grol3teil der 55
Leitungen kontaktiert; und daB des Glied nach dem  11. Verfahren nach
Anspruch 10, weiterhin dadurch Ausharten des Verkapselungsmaterials entfemt
gekennzeichnet, daB der Trager nach dem Aushar- wird.
ten des Verkapselungsmaterials und vor Entfernen    9                 EP 0
389 170 B1                   10     !Ic   L   M   !   ! des C-formigen
Glieds um 180 Grad gedreht wird   5. Procede selon la revendication 2,
caract6risb en .  -;.  .   und eine Menge an Verkapseolungsmaterlal auf
des-  outre en ce que: 



sen gogenuberliogende Seite aufgetragen wird.            Ia fente a une
largeur legerement plus petite que l'epaisseur des conducteurs, do sorte
que ,   .12. Verfahren nach Anspruch 2, weiterhin dadurch  5   I'etape
d'insertion de la rang~e de conductours dans gekennzeichnot, daB es sich
bei dem Verkapse-           les fentes comporte I'elape d'ouverture de la
fente. , lungsmaterlal um SlIlkon handelt, 6. Proced6 selon la
revendication 5, caracterise on outre en ce que: Revendlcatlons
10          I'etape d'ouverture de la fente comporte .'etape d'exercice
d'une force sur la partie de I'ele- .1. Proced6 d'enrobage d'une puce de
semiconducteur     ment en forme de C opposee a la fenle. r      s       .-
;   - montee sur un substrat avec au moins une rang~ee ,- : deconducteurs
paralleles s'etendant a partir d'un  7. Procede salon la revendication 6,
caracterise on cote du substrat de maniere cantilev6e comprenant  16  outre
en ce que: ,,*< ,,    les etapes de d6p6t d'une quantlte de matibre
l'element on formm de C salsit la rangee de L: ";;;'       d'enrobage
initialement fluid. sur le substrat, la   conducteurs sur des cot6s opposes
de celle-ci le quantltd de la matibre d'enrobage etant suffisam-   long
d'une partle llmltde d'une telle rangee de con- ment importante pour
couvrlr la puce de semicon-    ducteurs adjacente au substrat. ,,:::,,,
ducteur et une majeure partie d'une surface du  20 substrat, la matiere
d'enrobage etant contenue sur  8. Procede solon la revendication 2,
caract6rlse en - .- ...... .    Ia surface par tension de surface, puls de
durcisse-  ouLre en ce quo: ment de la matibre d'enrobage, caracterise en
co        I'element en forme de C est en TEFLON. que: avant le dep6t de la
matiere d'enrobage, cha- 25 9. Procede solon la revendication 2,
caracterise en que dite rang6e de conducteurs est inseree dans     outre en
ce quo: . -.:   une fente dans un element respectHf, de maniere A
I'element en forme de C est en acier inoxyda- ce quo I'element empache la
matiere d'enrobage      ble. d'entrer en contact avec une majoure partie
des con- ducteurs;                                    30  10. Procede selon
la revendication 2, caracterise en et aprbs quo la matibre d'enrobage alt
durcie,  outre en ce quo: I'elfment est retire.
deux rangees de conducteurs s'etendent & ---doa d     c6te s  dos
substrats;t; - ...- Iki; 2. Proc6d6e solon la revendication 1, caracterise
en    et quo chaque rang6e de substrat est lnseree outre en ce quo:
36     dans un el6ment en forme de C separe. * . < .! . .  I'element est un
element en formo de C d-fi nissant une zone int6rioure en forme de C creuse
11. Procede salon la revendication 10, caract6rise en ldans laquelle
s'etend la rangee de conducteurs;    outre en ce que: .et la rangee de
conducteurs est inser6e dans       apres quo la matiere d'enrobage alt
durci et Ia fente de tell. sorte quo l'element en forme de C  40  avant quo
l'element en forme de C no soft retire, le saisisse la rangee de
conducteurs uniquement a un   substrat est tourn6 de 180 degres et une
quantite emplacement pres du substrat.                       de matiere
d'enrobage est deversee sur le c8te oppose de celul-ci. 3. Proced6 solon la
revendication 2, caracteris6 en outre en co quo:
45 12. Proc~de solon la revendication 2, caracterlse on la surface de la
rang~e deconducteurs en con-  outre en ce quo: tact avec l'element en forms
de C est beaucoup plus     la matiere d'enrobage est un silicone. petite
quo la surface totale de la rangee de conduc- tours. 50 4. Procede selon la
revendication 3, caracterise on t;0        ,      . .outre en ce quo: apres
i'lnsertion do la rangee de conducteurs, la surface externe de la partie de
I'6l1ment en forme de C contactant la rangee de conducteurs s'etend a  55
:.  ;-- -- un angle-important par rapport A la rang6e de-con- ducteurs. 3 .
i: .. 6 I,-. r:.:    


