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Description

Application field

[0001] This invention relates to a method for forming
a protective package for electronic circuits.
[0002] Specifically, the invention relates to a method
for forming by molding a plastic protective package for
an electronic integrated circuit comprising an electronic
device activated from the outside of said protective
package.
[0003] The invention further relates to a plastic pro-
tective package for a semiconductor-integrated elec-
tronic circuit, comprising a support on which electronic
devices like sensors that can be activated from the out-
side of said protective package are placed.
[0004] The invention relates, particularly but not ex-
clusively, to a method for forming a plastic protective
package for integrated electronic devices, the package
being formed with a window so that the contained elec-
tronic devices can at least partially be accessed from
the outside of the package, and the following description
is made with reference to this application field for con-
venience of illustration only.

Prior Art

[0005] As it is well known, semiconductor electronic
circuits comprising pressure or optical sensors have
grown in demand and gained widespread acceptance
in recent years.
[0006] A prior solution for integrating such electronic
devices in a package is shown in Figures 1 and 2.
[0007] In these figures it is shown, by way of example,
a package 1 obtained by a conventional molding tech-
nique. This package 1 is substantially tray-like shaped
and comprises a support 2 for an integrated circuit.
[0008] More particularly, fixed on the support 2 is an
integrated circuit comprising a sensor 3, e.g. a proximity
or pressure sensor, connected to a control circuitry 4.
The circuitry 4 is connected to control pins by thin con-
ductor wires 4a providing an external electrical connec-
tion. Both the sensor 3 and the control circuitry 4 are
fixed on the support 2 by means of an epoxy adhesive
layer 5.
[0009] The sensor 3, the circuitry 4 and the support 2
are covered with a coating gel 6.
[0010] The package 1 is closed along its edge by a
closing element 7 which may be in the form of a window
made out of glass, plastic, or another material.
[0011] This closing element 7 has a hole 8 aligned to
the sensor 3. A pivot is slidingly inserted through this
hole 8 to activate the sensor 3 from the outside of the
package.
[0012] Although in many ways advantageous, this pri-
or solution has some drawbacks. To complete the de-
vice, it is necessary firstly to form the package, then in-
sert the components into the package, seal the pack-

age, and insert the element for operating the sensor
through the package window. Also with such devices,
the procedure for aligning and positioning the window
to insert the element operating the sensor is trouble-
some, and this makes the device construction difficult
to reproduce. Other known solutions are disclosed in US
5,622,873 and JP 0 402 152 wherein a protection layer
is provided over the sensor during the molding step.
However, in both solutions this protection layer is re-
moved after molding.
[0013] The underlying technical problem of this inven-
tion is to provide a method to form package for electronic
circuits comprising a sensor that can be activated from
the outside of the package, which method has suitable
structural and functional features to enable the package
being manufactured by conventional molding process-
es, while overcoming the limitations of the prior art so-
lutions.
[0014] The object of this invention is also to provide a
mold and an integrated package comprising sensors
that can be activated from the outside of the package.

Summary of the Invention

[0015] The resolutive idea of this invention is that to
form a package using a conventional molding tech-
nique, and provide it with a window aligned to an inte-
grated electronic device, for example a sensor, that is
housed inside the package, but in communication with
the package exterior. After having fixed the electronic
device and control circuit on the support, a surface of
the electronic device is covered with a covering layer
made out of elastic material so as to form a projecting
portion from the device surface. The support is inserted
into a mold in such a way that the projecting portion
abuts against the superior wall of the mold, when the
mold is closed. The mold is then filled with an insulating
material to form the package with its window in a single
step, with said covering layer being part of the upper
that surface of the package.
[0016] Based on this resolutive idea, the technical
problem is solved by method for forming electronic cir-
cuit in a protective package as previously indicated and
defined in Claim 1.
[0017] The problem is further solved by a package as
previously indicated and defined in the characterizing
portion of Claim 4.
[0018] The features and advantages of the method
according to the invention will be apparent from the fol-
lowing description of an embodiment thereof, given by
way of example and not of limitation with reference to
the accompanying drawings.

Brief Description of the Drawings

[0019] In such drawings:

- Figure 1 is an exploded view schematically showing
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a protective package for integrated circuits accord-
ing to the prior art;

- Figure 2 shows a perspective view of a protective
package for integrated circuits according to the prior
art;

- Figure 2a shows a sectional view of a protective
package for integrated circuits during the molding
process;

- figure 2b shows a sectional view of an embodiment
of a plastic protective package realized with the
method according to the invention;

- Figure 3 shows a sectional view of a mold, which is
not a part of the claimed invention used in molding
a protective package for integrated circuits, at the
end of the molding processes, according to the in-
vention;

- Figures 4, 5, and 6 are sectional views of examples
of a plastic protective package at the end of the
molding step which is not a part of the invention.

Detailed Description

[0020] With reference to the drawings, in particular to
the examples of Figures 2a and 2b a protective package
with a window realized with the method according to this
invention, is shown.
[0021] Figure 2a shows a vertical section of a single
mold delimiting a cavity, although in conventional mold-
ing techniques the mold includes a plurality of adjacent
dies with mold cavities for simultaneously molding a plu-
rality of packages.
[0022] A lead frame or support 20, e.g. in the form of
a metal foil, is placed inside the mold cavity. On the lead
frame 20 is fixed an electronic circuit comprising an in-
tegrated electronic sensor 30, e.g. a proximity sensor of
the touch or the optical type. This electronic sensor 30
is fixed to the support 20 by means of a connecting layer
41.
[0023] The following description makes reference to
these sensor types. Of course, the invention is also ap-
plicable to all electronic devices which, although encap-
sulated within a protective package, should have a sur-
face portion in communication with the package exterior.
[0024] According to the invention, a covering layer 50
is provided over the sensor 30. This covering layer 50
may consist of a liquid gel, which is subsequently po-
lymerized and made elastic. A suitable material for this
layer 50 may be an elastomer or silicon gel.
[0025] According to the invention, this covering layer
50 is shaped so to form a projecting portion 51.
[0026] Advantageously, a ring is provided on the cap
of the sensor 30, which is formed out of semiconductor
material, for example. This ring (not shown) is filled with

the covering layer 50 material. Thus, the ring will form
a barrage or containing dyke for the covering layer 50.
[0027] Advantageously, the covering layer 50 creates
a protective layer over the surface of the sensor 30 after
the protective package is completed.
[0028] Figure 3 shows an example of a sensor 30
which is not a part of the claimed invention. This sensor
30 may comprise a transparent layer 31, e.g. glass, hav-
ing a membrane 32 of a semiconductor material laid on-
to it. This membrane 32 has a concavity arranged to face
the transparent layer 31 so as to delimit a recess 33.
[0029] Advantageously, the membrane 32 has a sub-
stantially flat outward surface.
[0030] The method of manufacturing the plastic pro-
tective package of this invention will now be described.
[0031] Shown at 20 in the figures 2A and 2B is a metal
support, e.g. a heat sink, on which a die formed with an
inner integrated circuit is mounted.
[0032] The integrated circuit comprises a sensor 30
which can be activated from the outside of a protective
package 9 and is connected to a control circuitry 40. The
circuitry 40 is connected to pins by thin conductor wires
42 providing an external electrical connection.
[0033] Advantageously, the support 20 is located on
the bottom of the mold cavity of a conventional mold
100, specifically inside the recess formed by the lower
half-mold 110.
[0034] According to the invention, the surface of the
sensor 30 is at least partially coated with a covering lay-
er 50, e.g. a gel comprising an elastomer, or a silicon gel.
[0035] Particularly, this covering layer 50 is shaped so
to form a projecting portion 51 from the sensor 30.
[0036] The formation of such projecting portion 51 is
realized by volumetric dispensation on the sensors be-
fore that the single device are divided by the wafer or
during the mounting step of the circuit.
[0037] Alternatively, this projecting portion 51 is
formed by a technique know as screen printing that pro-
vide a precise shaping of the projecting portion 51.
[0038] Advantageously, a dyke, e.g. ring-shaped, is
formed on the top surface of the sensor 30. The covering
layer 50 is then deposited inside this barrier provided by
the dyke, the projecting portion 51 so formed being sur-
rounded by the dyke indeed.
[0039] The support 20 is placed into the cavity of the
conventional mold 100, and precisely inside the recess
of the lower half-mold 110, with the sensor 30 mounted
thereon. The pins are laid onto the half-molds 110 out-
side of the recess.
[0040] The upper half-mold 120 is then clamped down
onto the lower half-mold 110, so that a containing space
is created between the two half-molds 110 and 120 as
shown in Figure 2a.
[0041] When the upper half-mold 120 clamped onto
the lower half-mold 110, the projecting portion 51 abuts
against the upper wall of the mold cavity of the closed
mold.
[0042] According to the invention, the projecting por-
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tion 51 protects the sensor 30 from potential damage by
the pressure of the upper half-mold 120 against the sur-
face of the sensor 30 when the half-mold 120 is clamped
down onto the lower half-mold 110. In fact, the projecting
portion 51 provides a cushioning effect.
[0043] In particular, with the projecting portion 51
made out of an elastomer or silcon , as the upper half-
mold 120 is clamped down onto the lower half-mold 110,
the projecting portion 51 cedes to the pressure from half-
mold 120 and prevents cracking of the sensor surface.
[0044] Once the two half-molds 110 and 120 are
clamped together, the step of forming the protective
package 9 is carried out.
[0045] A plastic material, such as an epoxy resin, is
pressure injected, in a molten state at a high tempera-
ture, into the mold cavity between the half-molds 110
and 120 through an inlet 60 and runners (not shown).
[0046] This is followed by well-known thermodynamic
processes for cooling and curing the resin.
[0047] As a result of the projecting portion 51 abutting
against the upper wall of the upper half-mold 120, the
package 10 will ultimately show a hole or a window 70
at the location of the sensor 30.
[0048] Alternative embodiments are now disclosed
even if they don't fall within the scope of protection of
the invention.
[0049] In figures 3, an example is shown. A mold 10
essentially comprises two parts: a lower half-mold 11
and an upper half-mold 12. When the two half-molds are
clamped together, a space or mold cavity is defined for
containing the electronic circuit.
[0050] According to this example, the upper half-mold
12 has an internal protruding lug 13 centrally projecting
therein, approximately at the location of the sensor 30.
This lug 13 is positioned such that, when the half-mold
12 and the lower half-mold 11 are superimposed, the lug
13 will abut against, or at least touch, the sensor cover-
ing layer 50.
[0051] Advantageously, the lug 13 is substantially
shaped cylinder and has the same width as the covering
layer 50.
[0052] In an alternative example, the lug 13 may be
substantially shaped as a truncated conic.
[0053] Advantageously, the bottom surface of the lug
13 has a smaller area than the top surface of the sensor,
and consequently of the projected portion 51.
[0054] So when the upper half-mold 12 is clamped
with the lower half-mold 11, the lug 13 is placed such
that it is abutted against the projecting portion 51.
[0055] Where the lug 13 is shaped as a truncated
cone, the window 70 will show with tapering walls toward
the sensor 30.
[0056] In this example it is only necessary that the pro-
jecting portion 51 abuts against the lug 13, so that the
formation of the projecting portion 51 is less critical.
[0057] Shown in Figure 5 is a package 9 which has
been molded according to an example the invention in
the instance of a pressure sensor 30 being integrated

therein.
[0058] In this case, both the support 20 and the glass
layer 31 of the sensor 30 are formed with a hole 80 that
opens into the recess 33 under the membrane 32.
[0059] Here again, a package 9 having a window 70
aligned to the sensor 30 can be obtained using a con-
vention mold 100 and forming the projecting portion 51
from the sensor 30 or using a mold 10 with a lug 13.
[0060] The method of this invention can also advan-
tageously be used with an integrated circuit provided
with optical sensors.
[0061] In a further example shown in figure 6, an op-
tical sensor 30a is fixed on the support 20.
[0062] The sensor 30a is coated with a covering layer
50 before the molding steps to build the protective pack-
age 9 according to this invention.
[0063] In this example, the covering layer 50 is trans-
parent to UV radiation.
[0064] To conclude, the method and the mold accord-
ing to the invention allows a plastic protective package,
integrated with a sensor that can be activated from the
outside of the package, to be manufactured by a con-
ventional molding technique.
[0065] Electronic devices package obtained by
means of the method according to this invention allow
a more precise manufacturing processes.

Claims

1. A method of forming by molding a plastic protective
package (9) for a semiconductor integrated elec-
tronic circuit comprising an electronic device (30)
activated from the outside of said protective pack-
age (9) and an integrated control circuit (40), includ-
ing the following steps:

- providing a support (20) on which are fixed said
electronic device (30) and said control circuit
(40) connected to said electronic device (30),

- dispensing a covering layer (50) of an elas-
tomer or silicon gel at least over a portion of
said electronic device (30) that will be activated
from the outside of said protective package (9),

- shaping said covering layer (50) to form a pro-
jecting portion (51) having an upper surface op-
posite a surface of said electronic device (30),

- molding said support, said electronic device
(30) and said control circuit (40) using a mold
including a half-mold having an internal contin-
uous flat surface of which a portion is abutting
against said projecting portion (51) to form said
plastic protective package (9), wherein, after
molding, the upper flat surface of the protective
plastic package (9) is flush and continuous with
an upper flat surface of said elastomer or gel
with said covering layer (50) acting as a protec-
tive layer often the package is completed.
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2. A method for forming a plastic protective package
(9) according to Claim 1, characterized in that said
projecting portion (51) is realized by volumetric dis-
pensing of said elastic material.

3. A method for forming a plastic protective package
(9) according to Claim 1, characterized in that said
projecting portion (51) is realized by screen printing
of said elastic material.

4. A plastic protective package (9) for a semiconductor
integrated circuit, comprising a support (20) wher-
eon an electronic device (30) is fixed together with
an integrated control circuit (40) connected to said
device (30), wherein said protective package sur-
rounds an elastomer or a silicon gel formed on at
least a portion of said electronic device (30) and
having a flat upper surface opposite a surface said
electronic device (30), which upper flat surface is
flush an continuous with an upper flat surface of the
plastic protective package (9), with said elastomer
or silicon gel acting as a protective layer.

5. A plastic protective package according to Claim 4,
characterized in that said elastomer on slicon gel
(51) is surrounded by a dyke formed on the surface
of the electronic device (30,30a).

Patentansprüche

1. Umformverfahren mit Formen einer schützende
Bauteilgruppe (9) aus Plastik für eine in einen Halb-
leiter integrierte elektronische Schaltung, welche
ein elektronisches Bauelement (30), das von au-
ßerhalb der schützenden Bauteilgruppe (9) aktiviert
wird, sowie eine integrierte Steuerschaltung (40)
aufweist, wobei das Verfahren die folgenden Schrit-
te umfasst:

- Vorsehen eines Trägers (20), auf dem das elek-
tronische Bauelement (30) und die mit dem
elektronischen Bauelement (30) verbundene
Steuerschaltung (40) befestigt werden;

- Auftragen einer Abdeckschicht (50) aus einem
Elastomer- oder Silikongel zumindest über ei-
nen Teil des elektronischen Bauelements (30),
das von außerhalb der schützenden Bauteil-
gruppe (9) aktiviert wird;

- Formung der Abdeckschicht (50) zur Bildung
eines vorstehenden Abschnitts (51) mit einer
Oberfläche, die einer Fläche des elektroni-
schen Bauelements (30) gegenüber liegt;

- Formen des Trägers, des elektronischen Bau-
elements (30) und der Steuerschaltung (40) un-
ter Verwendung einer Form, welche eine Form-
hälfte mit einer innen liegenden durchgehen-
den flachen Fläche umfasst, von welcher ein

Abschnitt gegen den vorstehenden Abschnitt
(51) anliegt, um die schützende Bauteilgruppe
(9) aus Plastik zu bilden, wobei nach dem For-
men die flache Oberfläche der schützenden
Bauteilgruppe (9) aus Plastik bündig und zu-
sammenhängend mit einer flachen Oberfläche
des Elastomer- oder Gelmaterials abschließt,

wobei die Abdeckschicht (50) nach Fertigstellung
der Bauteilgruppe als Schutzschicht fungiert.

2. Verfahren zum Formen einer schützenden Bauteil-
gruppe (9) aus Plastik nach Anspruch 1, dadurch
gekennzeichnet, dass der vorspringende Ab-
schnitt (51) durch volumetrisches Auftragen des
elastischen Werkstoffs ausgebildet wird.

3. Verfahren zum Formen einer schützenden Bauteil-
gruppe (9) aus Plastik nach Anspruch 1, dadurch
gekennzeichnet, dass der vorspringende Ab-
schnitt (51) mittels Siebdrucken des elastischen
Werkstoffs ausgebildet wird.

4. Schützende Bauteilgruppe (9) aus Plastik für eine
integrierte Halbleiterschaltung, welche einen Trä-
ger (20) aufweist, auf welchem ein elektronisches
Bauelement (30) zusammen mit einer mit dem elek-
tronischen Bauelement (30) verbundenen integrier-
ten Steuerschaltung (40) befestigt ist, bei welchem
die schützende Bauteilgruppe ein Elastomer- oder
ein Silikongel umschließt, das auf mindestens ei-
nem Abschnitt des elektronischen Bauelements
(30) umschließt und eine flache Oberfläche gegen-
über eine Fläche des elektronischen Bauelements
(30) aufweist, wobei die flache Oberfläche bündig
und zusammenhängend mit einer flachen Oberflä-
che der schützenden Bauteilgruppe (9) abschließt,
wobei das Elastomer- bzw. Silikongel als Schutz-
schicht fungiert.

5. Schützende Bauteilgruppe nach Anspruch 4, da-
durch gekennzeichnet, dass das Elastomer- bzw.
Silikongel (51) von einer Absperrung umschlossen
ist, die auf der Oberfläche des elektronischen Bau-
elements (30, 30a) ausgebildet wird.

Revendications

1. Procédé de formation par moulage d'un emballage
de protection en plastique (9) pour un circuit élec-
tronique intégré à semi-conducteurs comprenant
un dispositif électronique (30) activé depuis l'exté-
rieur dudit emballage de protection (9) et un circuit
de commande intégré (40), comportant les étapes
suivantes :

- fournir un support (20) sur lequel sont fixés ledit
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dispositif électronique (30) et ledit circuit de
commande (40) connecté au dit dispositif élec-
tronique (30),

- répartir une couche de revêtement (50) d'un
élastomère ou d'un gel de silicone sur au moins
une partie dudit dispositif électronique (30) qui
sera activé depuis l'extérieur dudit emballage
de protection (9),

- donner une forme à ladite couche de revête-
ment (50) afin de former une partie faisant
saillie (51), présentant une surface supérieure,
opposée à une surface dudit dispositif électro-
nique (30),

- mouler ledit support, ledit dispositif électroni-
que (30) et ledit circuit de commande (40) en
utilisant un moule, comportant un demi-moule
présentant une surface interne plate continue
dont une partie bute contre ladite partie faisant
saillie (51) afin de former ledit emballage de
protection en plastique (9), dans lequel, après
le moulage, la surface plate supérieure de l'em-
ballage de protection en plastique (9) affleure
et est continue avec une surface plate supé-
rieure dudit élastomère ou gel, ladite couche de
revêtement (50) agissant comme une couche
protectrice lorsque l'emballage est terminé.

2. Procédé de formation d'un emballage de protection
en plastique (9) selon la revendication 1, caracté-
risé en ce que ladite partie faisant saillie (51) est
réalisée grâce à une répartition volumétrique dudit
matériau élastique.

3. Procédé de formation d'un emballage de protection
en plastique (9) selon la revendication 1, caracté-
risé en ce que ladite partie faisant saillie (51) est
réalisée grâce à une impression au cadre dudit ma-
tériau élastique.

4. Emballage de protection en plastique (9) pour un
circuit intégré à semi-conducteurs, comprenant un
support (20) sur lequel un dispositif électronique
(30) est fixé avec un circuit de commande intégré
(40) connecté au dit dispositif (30), dans lequel ledit
emballage de protection entoure un élastomère ou
un gel de silicone formé sur au moins une partie
dudit dispositif électronique (30) et ayant une sur-
face supérieure plate opposée à une surface dudit
dispositif électronique (30), laquelle surface supé-
rieure plate affleure et est continue avec une surfa-
ce plate supérieure de l'emballage de protection en
plastique (9), ledit élastomère ou gel de silicone
agissant comme une couche protectrice.

5. Emballage de protection en plastique selon la re-
vendication 4, caractérisé en ce que ledit élasto-
mère ou gel de silicone (51) est entouré d'une levée
formée sur la surface du dispositif électronique (30,

30a).
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