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ABSTRACT

The present invention relates to an electronic module. In particular, to an electronic module
which includes one or more components embedded in an installation base. The electronic
module can be a module like a circuit board, which includes several components, which are
connected to each other electrically, through conducting structures manufactured in the
module. The components can be passive components, microcircuits, semiconductor
components, or other similar components. Components that are typically connected to a
circuit board form one group of components. Another important group of components are
components that are typically packaged for connection to a circuit board. The electronic
modules to which the invention relates can, of course, also include other types of

components.
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Claims:

1. An electronic module, comprising:

10

15

a first conductive-pattern layer having a first surface,

a second conductive-pattern layer having a second surface,

a flexible insulating-material layer between the first surface of the first
conductive-pattern layer and the second surface of the second conductive-
pattern layer,

a component having flat contact zones between the first surface of the first
conductive-pattern layer and the second surface of the second conductive-
pattern layer, at least some of the flat contact zones being electrically
connected to the first conductive-pattern layer by means of solderless and
metallurgical connections, said connections each comprising at least one solid
contact bump between the first conductive-pattern layer and the respective
contact zone, and

a filler around the component, the filler securing the component mechanically

to a flexible sheet.
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ELECTRONIC MODULE

CROSS-REFERENCE TO RELATED APPLICATIONS

The present invention is a continuation of U.S. application 16/104,979 filed August 20, 2018,
which is a continuation of U.S. application 14/467,079, now U.S. Patent 10,085,345, filed
August 25, 2014, which is a continuation-in-part of U.S. application 12/603,324, now U.S.
Patent 8,817,485 filed October 21, 2009, which was a continuation-in-part of U.S. application
11/907,795, now U.S. Patent 7,609,527 which was filed on October 17, 2007, which was a
continuation of U.S. application 10/546,820, now U.S. Patent 7,299,546 which was filed
August 25, 2005, which was a National Stage Entry of PCT/FI2004/000101 which was filed
on February 25, 2004 which claims priority to FI20030292 which was filed on February 26,
2003. All of the above mentioned applications and patents are incorporated herein by

reference in their entirety.

SUMMARY OF THE INVENTION

The present invention relates to an electronic module. In particular, to an electronic module
which includes one or more components embedded in an installation base. The electronic
module can be a module like a circuit board, which includes several components, which are
connected to each other electrically, through conducting structures manufactured in the
module. The components can be passive components, microcircuits, semiconductor
components, or other similar components. Components that are typically connected to a
circuit board form one group of components. Another important group of components are
components that are typically packaged for connection to a circuit board. The electronic
modules to which the invention relates can, of course, also include other types of

components.

The installation base can be of a type similar to the bases that are generally used in the
electronics industry as installation bases for electrical components. The task of the base is to
provide components with a mechanical attachment base and the necessary electrical
connections to both components that are on the base and those that are outside the base. The
installation base can be a circuit board, in which case the construction and method to which

the invention relates are closely related to the manufacturing technology of circuit boards.
1
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The installation base may also be some other base, for example, a base used in the packaging

of a component or components, or a base for an entire functional module.

The manufacturing techniques used for circuit boards differ from those used for microcircuits
in, among other things, the fact that the installation base in microcircuit manufacturing
techniques, i.e. the substrate, is of a semiconductor material, whereas the base material of an
installation base for circuit boards is some form of insulating material. The manufacturing
techniques for microcircuits are also typically considerably more expensive that the

manufacturing techniques for circuit boards.

The constructions and manufacturing techniques for the cases and packages of components,
and particularly semiconductor components differ from the construction and manufacture of
circuit boards, in that component packaging is primarily intended to form a casing around the
component, which will protect the component mechanically and facilitate the handling of the
component. On the surface of the component, there are connector parts, typically protrusions,
which allow the packaged component to be easily set in the correct position on the circuit
board and the desired connections to be made to it. In addition, inside the component case,
there are conductors, which connect the connector parts outside the case to connection zones
on the surface of the actual component, and through which the component can be connected

as desired to its surroundings.

However, component cases manufactured using conventional technology demand a
considerable amount of space. As electronic devices have grown smaller, there has been a
trend to eliminate component cases, which take up space, are not essential, and create
unnecessary costs. Various constructions and methods have been developed to solve this

problem.

One known solution is flip-chip (FC) technology, in which non-packaged semiconductor
components are installed and connected directly to the surface of the circuit board. However,
flip-chip technology has many weaknesses and difficulties. For example, the reliability of the
connections can be a problem, especially in applications, in which mechanical stresses arise

between the circuit board and the semiconductor component. In an attempts to avoid
2
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mechanical stresses, a suitable elastic underfill, which equalizes mechanical stresses, is added
between the semiconductor component and the circuit board. This procedural stage slows
down the manufacturing process and increases costs. Even the thermal expansion caused by
the normal operation of a device may cause mechanical stresses large enough to compromise

the long-term reliability of an FC structure.

US patent publication 4 246 595 discloses one solution, in which recesses are formed in the
installation base for the components. The bottoms of the recesses are bordered by an
insulation layer, in which holes are made for the connections of the component. After this, the
components are embedded in the recesses with their connection zones facing the bottom of
the recess, electrical contacts being formed to the components through the holes in the
insulation layer. In such a method, problems can arise, for instance, when aligning the feed-
throughs with the contact zones of the component. This is because the feed-throughs must be
aligned relative to components lying under the insulation layer. In other ways too, the method

does not correspond to the technology used nowadays (the patent dates from 1981).

JP application publication 2001-53 447 discloses a second solution, in which a recess is made
for the component in the installation base. The component is placed in the recess, with the
component’s contact zones facing towards the surface of the installation base. Next, an
insulation layer is made on the surface of the installation base and over the component.
Contact openings for the component are made in the insulation layer and electrical contacts
are made to the component, through the contact openings. In this method too, the alignment
of the feed-throughs with the contact zones of the component can cause problems, as the
alignment must be made relative to a component lying under the insulation layer. In the
method, considerable accuracy is demanded in manufacturing the recess and setting the
component in the recess, so that the component will be correctly positioned, to ensure the

success of the feed-throughs, relative to the width and thickness of the installation board.

In general too, the connection of components through feed-throughs made in the insulation
layer creates a challenge to techniques, in which an attempt is made to embed components
inside a circuit board or other installation base. Problems can arise, for example, due to the

alignment precision, the stress created on the surface of the component by the manufacture of

3

13



10

15

20

25

30

the hole, and by the covering of the edge areas of the feed-through by conductive material.
Even a partial reduction of the problems relating to feed-throughs would be beneficial to the
low-cost manufacture of reliable electronic modules that include unpackaged components
embedded in an installation base. On the other hand, embedding a component inside an
installation base will allow the construction to better withstand mechanical stress, which has

been a problem in flip-chip technology.

The invention is intended to create a method, with the aid of which unpackaged components,
such as semiconductor components and particularly microcircuits, can be attached and

connected reliably and economically to their installation base.

The invention is based on using an installation base, which includes a layer of insulating
material and a conductor layer on the surface of the layer of insulating material. The
conductor layer also covers the installation cavity of the component. The component is placed
in the installation cavity in such a way that the contact zones face towards the conductor
layer, electrical contacts then being formed between the contact zones of the component and
the conductor layer. After this, conductor patterns are formed from the conductor layer, to
which the component is connected. In the method, both the components and the conductive
patterns are aligned relative to the installation base, so that they are also aligned relative to

each other. At least one alignment mark for the alignment is made in the installation base.

More specifically, the method according to the invention is characterized by what is stated in

Claim 1.
Considerable advantages are gained with the aid of the invention. This because it is possible,
with the aid of the invention, to embed unpackaged components in an installation base,

reliably and economically.

Because the components can be embedded inside the installation base, in preferred

embodiments it is possible to achieve a reliable and mechanically durable construction.

With the aid of the invention, it is also possible to reduce the number of the problems that
4

14



10

15

20

25

30

appear in the prior art, which are caused by the feed-throughs relating to connecting the
components. This is because the invention has embodiments, in which there is no need at all
to make feed-throughs, the components being instead connected, already in the installation
stage, to the conductor membrane, from which the conductors leading to the components of

the electronic module are made.

In the embodiments, the components, of which there may be one or several, are installed on
their installation base, such as a circuit board, during the manufacture of the base, so that the
base structure, is as it were, manufactured around the component. The components become

embedded and attached as desired to this base structure.

In the embodiments of the invention, it is thus possible to manufacture a circuit board, inside
which components are embedded. The invention also has embodiments, with the aid of which
a small and reliable component package can be manufactured around a component, as part of
the circuit board. In such embodiments, the manufacturing process is simpler and cheaper
that manufacturing methods in which separate cased components are installed and connected
to the surface of the circuit board. The manufacturing method can also be applied to use the
method to manufacture Reel-to-Reel products. Thin and cheap circuit-board products
containing components can be made by using the methods according to the preferred

embodiments.

The invention also permits many other preferred embodiments, which can be used to obtain
significant additional advantages. With the aid of such embodiments, a component’s
packaging stage, the circuit board’s manufacturing stage, and the assembly and connecting
stage of the components, for example, can be combined to form a single totality. The
combination of the separate process stages brings significant logistical advantages and
permits the manufacture of small and reliable electronic modules. A further additional
advantage is that such an electronic-module manufacturing method can mostly utilize known

circuit-board manufacturing and assembly technologies.

The composite process according to the embodiment referred to above is, as a totality,

simpler that manufacturing a circuit board and attaching a component to the circuit board

5
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following advantages are obtained, compared to other manufacturing methods:
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— Soldering is not needed in the connections of the components, instead an electrical

connection between the connection zones on the surface of the component and the metal
membrane of the installation base is created, for example, by ultrasonic welding, thermo-
compression, or some other such method, in which the temperatures required to achieve
electrical connections, though high, are of short duration and local, and in which high
temperatures are not required over a wide area. This means that the connection of a
component does not need metal being maintained molten for a long time with its
associated high temperature. Thus, the construction is made more reliable than soldered
connections. Particularly in small connections, the brittleness of the metal alloys create
large problems. In a solderless solution according to a preferred embodiment, it is
possible to achieve clearly smaller constructions than in soldered solutions. The
manufacturing method can even be designed so that, during the connection process of a
component, heat is brought only to the area of the connection, so that the areas most
strongly heated are the connection zone of the component and the area to which the
component is connected. Elsewhere in the structure the temperature remains low. This
gives greater freedom of choice when selecting the materials of the installation base and
the components. If ultrasonic welding is used as the connection method, higher
temperatures may only be required to harden the fillers used. Polymer membranes, which
are hardened other than through the effect of heat, for example, chemically or with the aid
of electromagnetic radiation, such as UV light, can also be used in the method. In such a
preferred embodiment of the invention, the temperature of the installation base and
components can be kept very low during the entire process, for example, at less than 100
°C.

As smaller structures can be manufactured using the method, the components can be
placed closer together. Thus, the conductors between the components also become shorter
and the characteristics of the electronic circuits improve. For example, losses,

interferences, and transit-time delays can be significantly reduced.
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— The method permits a lead-free manufacturing process, which is environmentally

friendly.

— When using a solderless manufacturing process, fewer undesirable intermetallics also

arise, thus improving the long-term reliability of the construction.

— The method also permits three-dimensional structures to be manufactured, as the
installation bases and the components embedded in them can be stacked on top of each

other.

The invention also permits other preferred embodiments. For instance, flexible circuit boards
can be used in connection with the invention. Further, in embodiments, in which the
temperature of the installation base can be kept low during the entire process, organic

manufacturing materials can be used comprehensively.

With the aid of embodiments, it is also possible to manufacture extremely thin structures, in
which, despite the thinness of the structure, the components are entirely protected inside their

installation base, such as a circuit board.

In embodiments, in which the components are located entirely inside the installation base, the
connections between the circuit board and the components will be mechanically durable and

reliable.

The embodiments also permit the design of electronic-module manufacturing processes
requiring relatively few process stages. Embodiments with fewer process stages
correspondingly also require fewer process devices and various manufacturing methods. With
the aid of such embodiments, it is also possible in many cases to cut manufacturing costs

compared to more complicated processes.

The number of conductive-pattern layers of the electronic module can also be chosen
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according to the embodiment. For example, there can be one or two conductive-pattern
layers. Additional conductive-pattern layers can be manufactured on top of these, in the
manner known in the circuit-board industry. A total module can thus incorporate, for
example, three, four, or five conductive-pattern layers. The very simplest embodiments have
only one conductive-pattern layer and indeed one conductor layer. In some embodiments,
each of the conductor layers contained in the electronic module can be exploited when

forming conductive patterns.

In embodiments, in which the conductor layer connected to a component is patterned only
after the connection of the component, the conductor layer can include conductor patterns
even at the location of the component. A corresponding advantage can also be achieved in
embodiments, in which the electronic module is equipped with a second conductive-pattern
layer, which is located on the opposite surface of the base material of the module (on the
opposite surface of the insulation material layer relative to the conductive-pattern layer
connected to the component). The second conductor layer can thus also include conductive
patterns at the location of the component. The placing of conductive patterns in the conductor
layers at the location of the component will permit a more efficient use of space in the

module and a denser structure.

In the following, the invention is examined with the aid of examples and with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figures 1 - 8 show a series of cross-sections of some examples of manufacturing methods
according to the invention and schematic cross-sectional diagrams of some electronic

modules according to the invention.

Figure 9 shows a cross-sectional view of an electronic module according to the invention,

which includes several installation bases on top of each other.

Figures 10 - 12 show a series of cross-sections of some examples of manufacturing methods

according to the invention and schematic cross-sectional views of an electronic module

8
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according to the invention wherein a flexible sheet is provided as an installation base.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

In the methods of the examples, manufacturing starts from an installation base 1 of an
insulating substance, which is thicker than the components 6 that are later to be connected to
the base. Of course, the method can also be applied in such a way that the installation base 1
and the component 6 are equally thick. In some embodiments, it is also possible to use
components 6 that are thicker than the installation base 1. Using a suitable method, through-
cavities 2, selected to suit the size of the components 6 to be installed, are made in the
insulating material layer 1. The alignment of the components 6 also requires suitable
alignment marks, to creation of which several different methods are available. One possible
method is to make small through-holes 3 near to the installation cavities 2 of the components
6. The precise alignment of the component preferably requires at least two through-holes. An
unpatterned metal film 4, which acts as the conducting surface of the installation base for the
components 6 to be installed and connected, is made on the first surface 1a of the insulating
substance layer 1. The metal film 4 can be manufactured, for example, by laminating copper
(Cu). The metal film 4 can also be a surfaced metal film, or some other film including several
layers or several materials. In some embodiments, for example, a copper film surfaced with a
layer of tin or gold can be used. In these embodiments, the surfacing is typically made on the
side of the insulating material layer 1. Another possible procedure is for the metal film 4 to

include surfacing only in the area of the installation cavities 2.

The components 6 are aligned with their installation cavities 2 with the aid of the alignment
holes 3, or some other alignment marks and the connection zones or contact protrusions 7 on
the surface of the components 6 are connected to the metal film 4. The connecting can take

place, for example, using the ultrasonic or thermo-compression methods.

The ultrasonic method then refers to a method, in which two pieces containing metal are
pressed against each other while vibration energy at an ultrasound frequency is brought to the
area of the joint. Due to the effect of the ultrasound and the pressure created between the

surfaces to be joined, the pieces to be joined are bonded metallurgically. Methods and
9
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equipment for ultrasonic bonding are commercially available. Ultrasonic bonding has the

advantage that a high temperature is not required to form a bond.

The terms metal layer, metal film, metal contact bump, metal contact zone, and in general a
metal item, refer to the fact that the manufacturing material of the item contains enough of at
least one metal for the item to form a metallurgical bond with another item. The item can
naturally also include several metals as layers, accumulations, zones, or metal alloys. Possible

metals include particularly copper, aluminium, gold, and tin.

The term thermo-compression method refers in turn to a method, in which two pieces
containing metal are pressed against each other while thermal energy is brought to the area of
the joint. The effect of the thermal energy and the pressure created between the surfaces to be
joined cause the pieces to be joined to be bonded metallurgically. Methods and equipment for

thermo-compression bonding are also commercially available.

In some embodiments, contact bumps 5, to which the connection zones or contact protrusions
7 of the components 6 are connected, are made on top of the conductive film 4. In such a
method, the contact bumps 5 can also be used to align the components 6 during the
components’ installation stage. The components 6 can, of course, be aligned with the aid of
other alignment marks, for example, the alignment holes 3, if such are made in the process
being used. In embodiments using contact bumps 5, the procedure can otherwise correspond
to embodiments in which contact bumps 5 are not used. The use of contact bumps 5 is
justified, for example, if the material of the components’ 6 contact zones or contact
protrusions 7 is not directly suitable for connection to the selected material of the conducting
layer 4. In that case, the material of the contact bumps 5 is selected to permit a bond using the
bumps 5 to be created. In such embodiments, the contact bumps 5 are thus intended to match
two different conductor materials to each other. For this purpose, the contact bump 5 can also
be manufactured as a layered structure, containing two or more layers of possibly differing

materials.

After the connection of the components 6, the space remaining in the installation cavity 2

around the component 6 is filled with a suitable filler 8, usually some kind of polymer filler.
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The filling is intended to secure the component 6 mechanically to the insulating material
layer 1, thus achieving a mechanically more durable construction. The filler material 8 also
supports the conductive patterns 14 to be formed later from the conducting layer 4 and
protects the component and the bond between the component 6 and the conducting layer 4
during the formation of the conductive patterns 14. In principle, the securing of the
component 6 is not, however, an essential operation, especially in embodiments, in which

mechanical durability or a long life are not demanded of the structure.

If desired, a conductive film 9, from which conductive patterns 19 can be formed later, can
also be made on the second surface 1b of the insulating material layer 1. The conductive film
9 can be manufactured in a manner corresponding to that of the conductive film 4 made of
the first surface 1a of the base. The manufacture of a second conductive film 9 is not,
however, necessary in simple embodiments and when manufacturing simple electronic
modules. A second conductive film 9 can, however, be exploited in many ways, such as
additional space for conductive patterns and to protect the components 6 and the entire
module against electromagnetic radiation (EMC shielding). With the aid of a second
conductive film 9 the structure can be reinforced and warping of the installation base, for

example, can be reduced.

The manufacturing processes according to the examples can be implemented using
manufacturing methods, which are generally known to those versed in the art of

manufacturing circuit boards.

In the following, the stages of the method shown in Figures 1 - 8 are examined in greater

detail.

Stage A (Figure 1):

In stage A, a suitable sheet 1 of insulating-material board, from which the body of the
installation base is formed, is selected for the manufacturing process of the electronic
module. The insulating-material layer 1 should preferably be thicker than the component to

be installed. The component can then be embedded entirely inside the installation base while
11
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the electronic module will be even on both surfaces. Of course, thicker special components
can also be embedded into the installation base, their rear surface protruding outside the
second surface 1b of the insulating-material layer 1. This can be done particularly if it is not
intended to stack a second electronic module on top of the electronic module being
manufactured. In terms of the durability of the construction, however, it would be preferable

for the components to be embedded entirely inside the installation base.

The insulating-material layer 1 can be, for example, a polymer base, such as a glass-fibre
reinforced epoxy sheet FR4. In embodiments in which high temperatures are not needed in
the manufacturing process, the installation base 1 can also be a cheap and flexible organic
sheet. Other examples of suitable materials for the insulating-material layer 1 are PI
(polyimide), FRS, aramide, polytetrafluoroethylene, Teflon®, and LCP (liquid crystal
polymer).

Stage B (Figure 2):

In stage B, through-cavities 2 of a suitable size and shape for the components to be embedded
in the sheet are made in the insulating-material layer 1. The cavities 2 can be made suitably,
for example, using some known method used in circuit-board manufacture. The cavities 2 can
be made, for example, mechanically by milling, impact, drilling, or with the aid of a laser.
The cavities 2 extend through the entire insulating-material layer 1, from its first surface 1a to
its second surface 1b. If several of the cavities 2 are made, they are positioned relative to each

other within the highest limits of accuracy possible for the manufacturing method being used.

Stage C (Figures 3A and 3B):

The example series of figures shows two alternative stage Cs. According to a modification of
the example process A (Figure 3A), in stage C a thin conductive film 4, or more generally a
conducting layer 4 is attached to the second surface 1b of the insulating-material layer 1. The
conductive film 4 is typically a metal film 4. In several embodiments, a suitable metal film is
a copper (Cu) film, though other metals and also metal alloys can very well be used. The

copper film can be attached to the insulating-material layer 1, for example, by lamination. An
12
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adhesive layer, which is spread on the surface of the insulating-material layer 1 or of the
conductive film 4 prior to laminating the conductive film 4, can be used to aid the attachment
of the conductive film 4. In the example processes, patterns have not yet been made in the
conductive film 4 at this stage, so that there is no need to particularly align the film 4 relative
to the insulating-material layer 1. During, or after the attaching of the conductive film 4,
through-holes 3, which can be used later to align the components in the component
installation stage, can also be made in the installation base. However, it is not essential to
make through-holes 3, as instead other suitable alignment marks can be used to align the
components. If through-holes 3 are made, it would be best for there to be at least two of them
in the installation base. It is also possible to proceed so that two through-holes 3 are made for
each component to be installed. In the embodiment shown in the figures, the through-holes 3
used to align the components extend through both the insulating-material layer 1 and the
conductive film 4. This has the advantage that the same alignment marks (the through-holes

3) can be used for alignment on both sides of the installation base.

In stage C of the B modification of the example process (Figure 3B), the procedure is mainly
the same as is the A modification, except that, in addition to the stages shown in the A
modification, in the B modification contact bumps 5 are made on the surface of the
conductive film 4. The contact bumps 5 can be made in the conductive film 4 prior to the
attachment of the conductive film 4 to the insulating material layer 1. The contact bumps 5
are then aligned relative to each other, while in the attachment stage of the conductive film 4
the conductive film 4, together with the contact bumps, is aligned relative to the insulating-
material layer 1 and particularly to the installation cavities 2 made in the insulating-material
layer 1. A second alternative is to first attach the conductive film 4 to the insulating-material
layer 1 and after this make the contact bumps 5 on the bottom of the installation cavities 2.
The contact bumps 5 are intended to connect a component to be installed later to the
conductive film 4. In the example process, the contact bumps 5 are manufactured from some
metallurgically compatible material, such as gold (Au). The contact bumps can be made
using some process generally known in the circuit-board industry. If through-holes 3 are used
in the process for alignment, they can be made in the same stage. The through-holes 3 can
also be made after making the contact bumps 5, in which case they should be aligned as

accurately as possible relative to the contact bumps 5, or else prior to manufacturing the
13
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contact bumps 5, in which case the contact bumps 5 are aligned relative to the through-holes

3.

Stage D (Figures 4A, 4B, and 4C):

Three modifications of Stage D are shown. In the A modification (Figure 4A), a component
6, which includes contact bumps 7 in the connection zones of the component, is connected to
the installation base. The contact bumps 7 of the component are connected to the conductive
layer 4, so that an electrical contact is formed between the contact bump 7 and the conductive
layer 4. It would be good for the connection to also withstand mechanical stress, so that the
connection will not be easily broken in later process stages, or during the operation of the
electronic module. The connection is formed using a suitable connection method, for
example, the ultrasonic and thermo-compression methods. In the connection stage, the
through-holes 3 made for alignment, or other available alignment marks are used to align the

component 6.

In the B modification (Figure 4B) too, a component 6, which includes contact bumps 7 in the
connection zones of the component, is connected to the installation base. The difference to
the A modification is that, in the B modification, contact bumps 5 are also formed on top of
the conductive layer 4. The contact bumps 7 of the component are then connected to the
contact bumps 5 of the installation base. The connection can, as in modification A, be formed
using a suitable connection method, for example, the ultrasonic or thermo-compression
methods. In the B modification, the component can be aligned, according to the embodiment,
using the contact bumps 5, the through-holes 3, or other alignment marks suitable for

alignment.

In the C modification of the example process, as in the B modification, an installation base is
used, in which contact bumps 5 are made on top of the conductor layer 4. Unlike in the A and
B modifications, in the C modification a component 6 is used, the surface of which has flat
contact zones, but no actual contact bumps 7, or other corresponding contact protrusions. In
the C modification, connection and alignment are carried out as in the B modification, except

that the connection is formed between the conductive material of the contact zones and the
14
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contact bumps 5 of the installation base.

Stage E (Figures 5A, 5B, and 5C):

In stage E, the space remaining between the component 6 and the installation base is
completely filled with a filler 8, which is, for example, some suitable polymer. For example,
epoxy filled with suitable particles can be used as the polymer. The polymer can be spread
using, for example, some known vacuum-paste-pressing device suitable for the task. Figures
5A, 5B, and 5C show the installation base after the attachment of a component, in A, B, and
correspondingly C modifications of the process. The purpose of the filler 8 is to secure the
component 6 mechanically to the insulating-material layer 1, so that the electronic module
will better withstand mechanical stress. In addition, the filler 8 protects the component 6
during later process stages. Protecting the component 6 can be particularly beneficial in
embodiments, in which conductive patterns are formed by etching the conductive layer 4 and
in which the surface of the component 6 is sensitive to the effect of the etching agent used.
Otherwise, the filling of the installation cavity 2 is in no way essential and, at least in some

embodiments, stage E can be omitted or performed at a later stage in the process.

In some embodiments, the installation cavity 2 can be dimensioned to the size of the
component 6, so that a friction fit is created between the component and the installation
cavity 2, filler 8 then not being necessarily required. Such an embodiment is, however more
challenging in terms of the manufacturing technology while the final result remains

mechanically weaker than in the embodiments shown in Figures 5A, 5B, and 5C.

In embodiments, in which conductive patterns are formed on the second surface 1b of the
insulating layer 1, the manufacture of the conductive patterns can be facilitated by evening
the second surface 1b of the insulating layer 1, with the aid of a filler 8.

Stage F (Figures 6A, 6B, and 6C):

Figures 6A, 6B, and 6C show the electronic module after the carrying out of stage F, in

modifications A, B, and C of the process, respectively. Stage F itself is, however, performed
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in the same way in each of these modifications. In stage F, conductive patterns 14 are formed
from the conductive layer 4 using some suitable method. The conductive patterns 14 can be
made, for instance, by removing the conductive material of the conductive layer 4 from
outside of the conductive patterns. The conductive material can be removed, for example,
using one of the selective etching methods that are widely used and well known in the circuit-
board industry. If the conductive layer 4 is made from a special material, the conductive
patterns 14 can also formed in such a way that the conductivity of the conductive material 4
is removed from outside of the conductive patterns, for example, with the aid of
electromagnetic radiation. When using a conversely reactive material, the material is put into
a conductive state in the area of the conductive patterns. Thus, the conductive layer 4 is, in
the previous stages of the method, actually the insulating layer, which can be converted to be
conductive with the aid of special treatment. The manner of forming the conductive patterns

14 is thus not, as such, essential to the manufacture of the electronic module.

The conductive patterns are aligned with the aid of alignment marks made in the installation
base. The alignment marks can be the same that are used to align the components, or else
separate alignment marks, which are made at a specific location relative to the alignment
marks used in the alignment of the components. Because the components and conductive
patterns are both aligned relative to the alignment marks on the installation base, they are thus

also aligned relative to each other.

If through-holes 3 are made in the embodiment, the conductive patterns to be made can be

aligned with the aid of the through-holes 3.

After stage F, the electronic module includes a component 6, or several components 6 and
conductive patterns 14, with the aid of which the component or components 6 can be
connected to an external circuit, or to each other. The conditions for manufacturing a
functional totality then exist already. The process can thus be designed in such a way that the
electronic module is already finished after stage F and Figures 6A, 6B, and 6C show
examples of some possible electronic modules that can be manufactured using the example
methods. Of course, if it is wished, the process can also continue after stage F, for example,

by making conductive patterns on the second surface 1b of the insulating layer 1, or by
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surfacing the electronic module with a protective substance.

Stage G (Figures 7A, 7B, and 7C):

Figures 7A, 7B, and 7C show embodiments of the manufacturing process as A, B, and C
modifications, in which, after stage E, a conductive layer 9 is formed on the second surface
1b of the insulating layer 1. In the embodiments shown in Figures 7A, 7B, and 7C, stage F is

thus omitted, the method moving to stage G directly from stage E.

Stage G corresponds to stage C, in which a conductive layer 4 is made on the first surface 1a
of the insulating layer 1. As in stage C, the conductive layer 9 can be made, for example, by
laminating, on the second surface 1b of the insulating layer 1, a type of electrically-
conductive film 9 corresponding to the one on the first surface 1a. The lamination can exploit
an adhesive spread on the surface of the base or film, and which during the lamination stage

attaches the installation base and the electrically-conductive film to each other.

Stage H (Figures 8A, 8B, and 8C):

Stage H can be carried out after stage G, if it is wished to pattern the conductive layer 9
formed on the second surface 1b of the insulating layer 1. Stage H corresponds to stage F,
with the difference that, in stage H, in addition to the conductive patterns 14, other
conductive patterns 19 are formed from the conductive layer 9 made on the second surface 1b
of the insulating layer 1. After carrying out stage H, the electronic module will include
conductive patterns on both surfaces of the insulating-material layer 1. The second
conductive-pattern layer will provide more diverse connection possibilities between the
components 6. Figures 8A, 8B, and 8C show the electronic module after the carrying out of
stage H, respectively in A, B, and C modifications of the process. Stage F itself is, however,

carried out in the same way in each of these modifications.

After stage H, the electronic module includes a component 6, or several components 6 and
conductive patterns 14 and 19. The examples of Figures 8A, 8B, and 8C show some possible

electronic modules that can be manufactured using the example methods. If desired, the
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process can continue after stage H, for example, by making a feed-through, or feed-throughs,
with the aid of which suitable points in the conductive pattern 14 can be connected
electrically to suitable parts of the conductive pattern 19. The electronic module can also be

surfaced with a protective substance.

Figure 9

Figure 9 shows a multi-layered electronic module, which includes three installation bases 1
laminated on top of each other, together with their components 6, and a total of six
conductive-pattern layers 14 and 19. The installation bases 1 are attached to each other with
the aid of intermediate layers 32. The intermediate layer 32 can be, for example, a pre-preg
epoxy layer, which is laminated between the installation bases 1. After this, holes running
through the module are drilled in the electronic module, in order to form contacts. The
contacts are formed with the aid of a conductive layer 31 grown in the holes. With the aid of
the conducts 31 running through the electronic module, the various conductive-pattern layers
14 and 19 of the installation bases 1 can be suitably connected to each other, thus forming a

multi-layered functioning totality.

On the basis of the example of Figure 9, it is clear that the method can also be used to
manufacture many different kinds of three-dimensional circuit structures. The method can be
used, for example, in such a way that several memory circuits are placed on top of each other,
thus forming a package containing several memory circuits, in which the memory circuits are
connected to each other to form a single functional totality. Such packages can be termed
three-dimensional multichip modules. In modules of this kind, the chips can be selected
freely and the contacts between the various chips can be easily manufactured according to the

selected circuits.

The sub-modules (installation bases 1 with their components 6 and conductors 14 and 19) of
a multi-layered electronic module can be manufactured, for example, using one of the
electronic-module manufacturing methods described above. Some of the sub-modules to be
connection to the layered construction can, of course, be quite as easily manufactured using

some other method suitable for the purpose.
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The examples of Figures 1 - 9 show some possible processes, with the aid of which our
invention can be exploited. Our invention is not, however, restricted to only the processes
disclosed above, but instead the invention also encompasses various other processes and their
end products, taking into account the full scope of the Claims and the interpretation of their
equivalences. The invention is also not restricted to only the constructions and methods
described by the examples, instead it is obvious to one versed in the art that various
applications of our invention can be used to manufacture a wide range of different electronic
modules and circuit boards differing greatly from the examples described above. Thus, the
components and wiring of the figures are shown only with the intention of illustrating the
manufacturing process. Thus, many alterations to and deviations from the processes of the
examples shown above can be made, while nevertheless remaining within the basic idea
according to the invention. The alterations can relate, for example, to the manufacturing

techniques described in the different stages, or to the mutual sequence of the process stages.

With the aid of the method, it is also possible to manufacture component packages for
connection to a circuit board. Such packages can also include several components that are

connected electrically to each other.

The method can also be used to manufacture total electrical modules. The module can also be
a circuit board, to the outer surface of which components can be attached, in the same way as

to a conventional circuit board.

Figure 10 illustrates further embodiments of the present invention wherein a flexible sheet 10
is provided as an installation base. Conductive patterns 14 are further affixed to the flexible
sheet. The conductive patterns may be affixed to the flexible sheet such that the conductive
patterns may flex with the flexible sheet. The conductive patterns themselves may be flexible.
A component, for example a microchip, is connected to the conductive patterns via flat
contact elements 7. The component may be secured to the flexible sheet via a filler 11. The
filler may be rigid. In certain embodiments the component may be entirely enclosed in the

filler as illustrated in Figure 10.
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The filler may provide protection for the component. Further benefits of the filler could
include providing structure to the electronic module. At the same time a rigid filler with a
flexible sheet and conductive-pattern layer allows for varied configurations of the electronic

module as illustrated by Figures 11 and 12.

In the example embodiment illustrated by Figure 11 two components 6 are enclosed in a filler
11. This filler may be applied to the components individually prior to the electronic module
being folded. As shown, the flexible sheet 10 and conducive patterns 14 could allow for the
electronic module of Figure 10 to be folded upon itself to form the electronic module of

figure 11.

Figure 11 further illustrates two components which are affixed to the same side of the flexible
sheet 10 and yet oriented differently. Orientation as illustrated in Figure 11 refers to the
direction the contact pads 7 are facing. At least for some applications, this allows for simpler
manufacture of a multi-layered structure by first manufacturing a single layer structure on a
flexible or semi-flexible basis and then manipulating the structure to form a multi-layered

structure with components in at least two different layers.

Figure 12 further illustrates an electronic module which could be formed from the electronic
module of figure 10. Within figure 12 the components 6 are affixed to the flexible sheet 10
via an affixing agent 12. The conductive patterns 14 are also affixed to the flexible sheet and
connected to at least some of the flat contact zones 7 of the components. Filler 10 is placed
opposite the components between portions of the flexible sheet. This could serve to provide
electrical isolation between portions of the conductive patterns. The filler may also provide

structure to the electronic module.

It is to be understood that the embodiments of the invention disclosed are not limited to the
particular structures, process steps, or materials disclosed herein, but are extended to
equivalents thereof as would be recognized by those ordinarily skilled in the relevant arts. It
should also be understood that terminology employed herein is used for the purpose of

describing particular embodiments only and is not intended to be limiting.
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Reference throughout this specification to “one embodiment” or “an embodiment” means that
a particular feature, structure, or characteristic described in connection with the embodiment
is included in at least one embodiment of the present invention. Thus, appearances of the
phrases “in one embodiment” or “in an embodiment” in various places throughout this

specification are not necessarily all referring to the same embodiment.

As used herein, a plurality of items, structural elements, compositional elements, and/or
materials may be presented in a common list for convenience. However, these lists should be
construed as though each member of the list is individually identified as a separate and
unique member. Thus, no individual member of such list should be construed as a de facto
equivalent of any other member of the same list solely based on their presentation in a
common group without indications to the contrary. In addition, various embodiments and
example of the present invention may be referred to herein along with alternatives for the
various components thereof. It is understood that such embodiments, examples, and
alternatives are not to be construed as de facto equivalents of one another, but are to be

considered as separate and autonomous representations of the present invention.

Furthermore, the described features, structures, or characteristics may be combined in any
suitable manner in one or more embodiments. In the following description, numerous
specific details are provided, such as examples of lengths, widths, shapes, etc., to provide a
thorough understanding of embodiments of the invention. One skilled in the relevant art will
recognize, however, that the invention can be practiced without one or more of the specific
details, or with other methods, components, materials, etc. In other instances, well-known
structures, materials, or operations are not shown or described in detail to avoid obscuring

aspects of the invention.

While the forgoing examples are illustrative of the principles of the present invention in one
or more particular applications, it will be apparent to those of ordinary skill in the art that
numerous modifications in form, usage and details of implementation can be made without
the exercise of inventive faculty, and without departing from the principles and concepts of
the invention. Accordingly, it is not intended that the invention be limited, except as by the

claims set forth below.
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PTOIAIAGS (0512

. Approvid B use Brough SSRGS OMB D551-0022

U6 Patentand Tradenark Offide: U S DEPARTNENT OF COMMERCE

Unges he Prpervaik Reductide Ad o] 1325, ot persis ais requited 1o respond o' g woBsction:of infemation uniess & displops 8 valic OME oot numties:

DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.75)

Tite st | BELECTRONIC MODULE

iRvention

Asthe balow hamed investor, | ereby dociare that

“Thisdeclaration \ . _
o ;‘?mg'f.f? The attached spphication, or

@ United States application or RCT ntemational application numbar 14/ 467,079

-

The sbova-idestiteg applicalion was made/or authonzed 1o be mads Ly e,

tbelleve that 4 xm the oniginal nventat tr 8 origial joint mventor of a Claimed fnvention in the @pplication.

i heraby acknowledge tiat any wilful false statement mads inthis dediaration s punishiable under 18 U.8.C. 1001
By fine or imprisonment of not mare than five {5) years; orboth,

WARNING:

Petiticnar/applicant is cautionad to.aveid submitling persanal informetion v documents filed in a patent appiication that may.
conbribute to identity theR. Personal information such a3 sedial security numbens, bank gccount norbiens, or cisdi card rumbers
{other than g check or credit card authorization form FTO-2038 submitted for payment pupeses) i nsver required by the USPTS
1o support & pelition or an-application. If this type of petsonal information is included in ducuments submitied 1o the USPTD,
petitionersfapphicants should congsider rédacting such persenal information from the documentsbefory submiting them fo the
USPTO: Petitionerapplicant is advised that the record ol & patent application is availebls ' the putilic: after publication of tha
application. (unless.a non-publication: request in compliance with: 27 CF £:1.213(3) is mada in the application) or issuance of &
patent. Furtharmaors, the resord from an abandoned spplication may also be available to the public if the  spplication is
refsrenced in a published application or an issued patent {see 37 CFR 1,14, Checks and credit card suthorization forms
FT0-2038 submitted for payment purposes are notretained i the application file-and therefore are nat publicly gvailable.

LEGAL NARME OF INVENTCOR

Irventor:. Risto T‘;‘P'?F“m _ 2N Tiate (qu‘maﬁ) L
Signature: : . )

<
NatesAn application dais sheet (PTO/SB/ 14 orequivalent), including naming the enfire inventive entity, rust SCoompany this form or tnust have
 been previoushy filed. Use an:additional PTOMIAD1 fonm for sach additional inventor.

This cofiection of mformeation fa required by 38 U.S.C. 118 and 37 CFR 1.63. The intormation is resyairgs 1o obtain o retain & Banetit by e public which i to fie (s
Ly the USPTO 1o process) an application. Confidemiafity is governed hy 354 5.5 122 3n 37°CFR 1,11 6nd. 1,14 This cotiection ik astimated to ke 1 minkte to
complets, Inciuding gaihering; prepering, end submitting the compisted spplication form to e USPTO. T witl vary deperding unon the ndividuss case, Ay
commants an s amdunt of lims you require ta complets shis fovm:aniior suggastions Tor reduging Wi burden, shoutd be sant 1o the Chistinformistion Liificer, U8,
Patert end Tradumark Gifive, U5, Depariment of Commeros, P10 Hok 1450, Alesandria, VA 22313- 1450, DO NOT SENI FEER OR COMPLETED FORMI TO
THIS ADDRESS. BEND TO: Commiasioner for Fatarts, P.O. Box 1450, Alexandria, VA 223131450,

I you nesd SLISIEICE i camplativg tha R, call -800-PTC-RI98 arv select option 2
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Electronic module

First Named Inventor/Applicant Name:

Risto Tuominen

Filer: Benjamin Caen Rothermel
Attorney Docket Number: PIMO0001USC1
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sul:’-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description

Fee Code

Quantity

Amount

Sub-Total in

USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1720
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Electronic Acknowledgement Receipt

EFS ID: 40396461
Application Number: 17005527
International Application Number:
Confirmation Number: 9070

Title of Invention:

Electronic module

First Named Inventor/Applicant Name:

Risto Tuominen

Customer Number:

167455

Filer:

Benjamin Caen Rothermel

Filer Authorized By:

Attorney Docket Number: PIM0001USC1
Receipt Date: 28-AUG-2020
Filing Date:
Time Stamp: 11:42:10

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1720

RAM confirmation Number E20208RB42451827
Deposit Account 603320

Authorized User

Benjamin Rothermel

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 {(Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document il . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
142847
1 Application Data Sheet WebADS.pdf no 8
db590c36955c599dcf7ede173106d6e7dda|
Warnings:
Information:
129051
5 PIM0O00TUSC1_2020-08-28_Spe os 23
cificationFILED.pdf y
2a3fff17b5253b6de3daade396c6ect dbfo2
2834
Multipart Description/PDF files in .zip description
Document Description Start End
Abstract 23 23
Claims 22 22
Specification 1 21
Warnings:
Information:
251553
Drawings-only black and white line PIM0001USC1_2020-08-28 Dra
3 drawi ingsFILED.pdf no °
rawi ngS wi ng s p cac3al05dcd0c7a8575a7a%eab8dSbbbas|
054a6
Warnings:
Information:
366295
4 Oath or Declaration filed PIMO0O1 USF1—2020_08_28—DEC no 2
larationFILED.pdf
203d673c1c0eac93ffBed86850432afa03701
a8d
Warnings:
Information:
34524
5 Fee Worksheet (SB06) fee-info.pdf no 2
36aa42042b2936f2b1e8019f456facbe6227|
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Warnings:

Information:

Total Files Size (in bytes)4 924270

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 17/005,527

Filing Date 08-28-2020

First Named Inventor Risto Tuominen

Title Electronic Module

Art Unit

Examiner Name

Attorney Docket Number | PIMO001USC1

SIGNATURE of Applicant or Patent Practitioner

Signature /benjamin c rothermel/ pae Optenad 1 08-28-2020
Name Benjamin C. Rothermel Eﬁﬂi]zter?tioﬂ 61893

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

|:| *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc Code: PA..

L PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in gither the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR 167455

|:| | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

|:| The address associated with Customer Number:
OR

|:| Firm or
Individual Name

Address

City | state | Zip
Country

Telephone | Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

IMBERATEK, LLC

[ ] inventor or Joint Inventor (title not required below)

I:l Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

|:| Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature L. M A | Date (Optional) |
Name Nelson M. Kee
Title General Counsel

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

EITO'[EH of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/82C (07-13)

Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

No more than ten (10) patent practitioners total may be appointed as set forth below by name and registration number.

This page need not be submitted if appointing the Patent Practitioner(s) associated with a Customer Number (see form
PTO/AIA/82B):

Registration

Name Number
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in
connection with your submission of the attached form related to a patent application or patent.
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general
authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the
information solicited is voluntary; and (3) the principal purpose for which the information is used
by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent
and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the
patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (56 U.S.C. 552a). Records
from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including
disclosures to opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains,
when the individual has requested assistance from the Member with respect to the
subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of
the Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974,
as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty
in this system of records may be disclosed, as a routine use, to the International Bureau
of the World Intellectual Property Organization, pursuant to the Patent Cooperation
Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant
to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the
Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA as part of that agency's responsibility to recommend improvements in
records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public
after either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a
patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the
limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and
which application is referenced by either a published application, an application open to
public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 40410495
Application Number: 17005527
International Application Number:
Confirmation Number: 9070

Title of Invention:

Electronic module

First Named Inventor/Applicant Name:

Risto Tuominen

Correspondence Address:

Capitol IP Law Group, PLLC

1918 18th St., Unit 4, NW

Washington DC
us 434-906-2975

patent@capitoliplaw.com

20009

Filer:

Benjamin Caen Rothermel

Filer Authorized By:

Attorney Docket Number: PIM0001USC1
Receipt Date: 28-AUG-2020
Filing Date:
Time Stamp: 11:47:52

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:
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Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
112179
1 Power of Attorney PIM000TUSC1_POAAIA82A.pdf] no 1
8b3c643568ca594849chc15828c8227ddbhy
Warnings:
Information:
251533
2 Power of Attorney PIM000TUSC1_POAAIA82B.pdf no 3
c0969b190e94e3cc5d87d2faad 50c222934
472b8
Warnings:
Information:
Total Files Size (in bytes){ 363712

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTQ/SB/08a (07-08)

Approved for use through 07/31/2012. OMIB 0851-0021

U.8. Patent and Trademark Office 3. DEPARTMENT OF COMMERCE

Under the Paperwerk reduction Act of 1898, no persens are required 10 respond to a collection of informastion unless it contsins a valid OMB cantrol number.

( Substitute for form 1449A/PTO Compiete if Known \
Application Number 17/005,527

INFORMATION DISCLOSURE Fiiing Date Aug. 28, 2020
STATEMENT BY APPLICANT First Named Inventor TUGMINEN, Risto

Art Unit

{Uise as many sheats as nacessary} Examiner Name
u Sheet [ 1 S of ! 3 Attorney Docket Number | PIMO001USC1 Jj
U.S. PATENT DOCUMENTS
Cite Docurrent Number Publication Date Name of Patentee of Pages, columns, Lines, Where
ho. . - MM-DD-YYYY Appiicant of Cited Document Relevant Passages or Relevant
Number - Kind Code * (if known} Figures Appear
1| US-20010057698 11-08-2001 Asai et a,
“““““““ 2 | US-20020081758 - A1 06-27-2002 Yoshida
3 US-20020117743 08-28-2002 Makatani at al.
o 4 | Us-20020068852 04-10-2003 owe et at, ] Crmmmmmmm——
\\\\\\\\\\ 5 | US.20050080883 05-15.2005 Asani ef ai.
6 | US-20030121682 07-03-2003 Kato ef a,
) 7 | Us-20020137045 07-24-2003 Sugayaetal. T Cmmmm——
8 | US-2003015084¢ 06.28-2003 Wermelinger T
9 | US-20030188725 - A1 09-11-2003 Warner el al,
\\\\\\\\\\\\\ 10 | Us.20030188885 10-09-2008 Niinobe et al.
1| US-20040025112 £2-12-2004 Goidsworthy e al.
12 | US 20050000729 04-08-2005 Wimaetal T mmmmm—
““““““ 13 | US-3480836 11-25-1969 Aronstein J.
o 01-13-1978 Jacksonetal | T
5 | usag4zzas 03-09-1976 |, Jacksonelal. | T

16 § US-4102059 07-25-167 Henrickson et al.
17 | US-4246505 01-20-1921 Noyori et al.

18§ UB-4835848 08-05-1989 Juan et al.

19§ US-8042145 08-27-16¢1 Boucquet

FOREIGN PATENT BOCUMENTS

Examiner b Cite Foreign Fatent Document o . Pages, celumns, Lines, Where
initial * No. 1 3 ) N F’u;\)'l:c o @ tf P ot Relevant Fassages or Relevant
Country King Cane (if knaw o A Applicant of Gited
Code Number Kind Coade (if known) Doy ment Figures Appear T
20 |EP 0811128 08-17-1894 General Electric Company Previously cited in
2001210955 08-03-2001 Matsuhita Electric ind Co L.td  jparent appl. 16/104,979
2001332654 11-30-2001 Matsuhita Electric Ind Co Ltd
200153447 02-23-2001 twaki Denshi
200215825 05-31-2002 Sony Corp
2002158450 05-31-2002 NGK Spark Pluc Co
Examiner Date
Signature Considered

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP §09. Draw line through citation if not in conformance and not
Congidered. Include copy of this form with next cornmunicstion to appiicant. 1. Applicant’s unique citation design number (optional). 2 See Kinds Codes of

LUSFTO patent Documents. at www.uspto.gov or MIFER 8031 .04, 2. Enter Office that issued the document, by the two-letter code (WG Standard §7.3). 4. For
Japanase patent documents, the tion of the year of the reign of the Ermperor must precede the number of the patent dosurnent. 5. Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST, 18 if possible. 6. Applicant is o place a check mark here if English language

slation is attached.
a benetit by the public which is to file (and by the
o complete,

including gathering, prepar G the completed appl
on the ameunt of time you re this form and/ar su
and Trademark Office, FLO. Box 1450 Alexandria, VA 22313-1480. 00O NOT SEND
SEND TC: Commissioner for Patents, P.O. Box 1430, Alexandria, VA 22213-1450.

If you need assisstance in completing the form, call 1-800-FTC-8139 (1-800-786.9138} and select option 2.

# be sent te the armation Officer, U8, Patent
& OR COMPLETED FORMSE TO THIS ADDRESS
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PTCQ/SB/08a (07-

Approved for use through 07/31/2012. OMB 0851

U.8. Patent and Trademark Office: U.3. DEPARTMENT OF COMMERCE

Under the Paperwerk reduction Act of 1898, no persens are required 10 respond to a collection of informastion unless it contsins a valid OMB cantrol number.

08
&,

( Substitute for form 1449A/PTO Compiete if Known \
Application Number 17/005,527

INFORMATION DISCLOSURE Fiiing Date
STATEMENT BY APPLICANT First Named Inventor TUOMINEN, Fisto

Art Unit

{Uise as many sheats as nacessary} Examiner Name
K Sheet [ 2 S of ! 3 Attorney Docket Mumber Jj
U.S. PATENT DOCUMENTS
Cite Docurrent Number Publication Date Name of Patentee of Pages, columns, Lines, Where
ho. 2 MM-DD-YYYY Agppiicant of Cited Rocurment Relevant Passages or Reievant
Number - Kind Code * (if known} Figures Appear
25 § US-8038133 03-14-2000 Nakatani et al.
27 § US-8154368 11-28-2000 Ma et al.
28 | US-8250541 - B1 08-28-2001 Shangguan et al
28 | US-B271469 08-07-2001 Ma et al
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\\\\\\\\\\\\\ 2 4424398 01-16-1995 International Business Machine B A
Examiner Date
Signature Considered

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP §09. Draw line through citation if not in conformance and not
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Under the Paperwerk reduction Act of 1898, no persens are required 10 respond to a collection of informastion unless it contsins a valid OMB cantrol number.
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( Substitute for form 1449A/PTO Compiete if Known
Application Number 17/005,527

INFORMATION DISCLOSURE Fiiing Date ) 4
STATEMENT BY APPLICANT First Named Inventor TUGMINEN, Risto
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Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

17005527

Filing Date

P020-08-28

First Named Inventor |

Risto Tuominen

Art Unit

Examiner Name |

Attorney Docket Number

‘ PIM0001USCH

U.S.PATENTS
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Pages,Columns,Lines where

E).(a_lm*lner Cite Patent Number Kind Issue Date Na”.”e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document .
Figures Appear
1
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If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document .
Figures Appear
1 P0030159852 D003-08-28  |Nakamura previously cited by Examiner in
parent appl. 16/104,979

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS
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Cite
No

Country
Codezj

Examiner
Initial*

Foreign Document
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Kind
Code#
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Document
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Passages or Relevant
Figures Appear
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NON-PATENT LITERATURE DOCUMENTS
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Cite
No

Examiner
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Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.
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Application Number 17005527
Filing Date 2020-08-28

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Risto Tuominen
Art Unit ‘
Examiner Name |

Attorney Docket Number ‘ PIM0001USCA

1 Non-Final Office Action dated February 26, 2019 issued in parent appl. ser. no. 16/104,979.

2 Final Office Action dated August 9, 2019 issued in parent appl. ser. no. 16/104,979.

3 Non-Final Office Action dated January 23, 2020 issued in parent appl. ser. no. 16/104,979.

4 Notice of Allowance dated May 6, 2020 issued in parent appl. ser. no. 16/104,979.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.
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Application Number 17005527

Filing Date 2020-08-28

INFORMATION DISCLOSURE

First Named Inventor | Risto Tuominen

STATEMENT BY APPLICANT At Un
rt Unit ‘

( Not for submission under 37 CFR 1.99)
Examiner Name |

Attorney Docket Number ‘ PIM0001USCA

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)}(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /benjamin ¢ rothermel/ Date (YYYY-MM-DD) 2020-08-31

Name/Print Benjamin C. Rothermel Registration Number b1893

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upeon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authaority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information soclicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related fo a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 40427200
Application Number: 17005527
International Application Number:
Confirmation Number: 9070

Title of Invention:

Electronic module

First Named Inventor/Applicant Name:

Risto Tuominen

Customer Number:

167455

Filer:

Benjamin Caen Rothermel

Filer Authorized By:

Attorney Docket Number: PIM0001USC1
Receipt Date: 31-AUG-2020
Filing Date:
Time Stamp: 14:21:57

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
683293
1 Information Disclosure Statement (IDS) PIMO000TUSC1_IDST.pdf no 3

Form (SB08)

afc4bb04164b9b2d930febbdfdf6103c8bc3)|

Warnings:
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Information:

This is not an USPTO supplied IDS fillable form

1034373
? Information DF|sc|os(uSr§058t)atement (IDS) PIM000TUSC1_IDS2.pdf no 4
orm Bcaba78066980eead71949828d75e7e2f69
2cde6
Warnings:
Information:
Total Files Size (in bytes){ 1717666

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
17/005,527 08/28/2020 Risto Tuominen PIM0001USC1
CONFIRMATION NO. 9070
167455 FORMALITIES LETTER
Capitol IP Law Group, PLLC
1918 1811 St Unit 4 NW O

Washington, DC 20009
Date Mailed: 09/10/2020

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

* Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:
» More than one figure is present and one or more figure appears to be unnumbered or misnumbered in
comparison to the brief description of the figures. See Figure(s) 8. The figures must be labeled "Fig." with

a consecutive Arabic numeral (1, 2, etc.) or an Arabic numeral and capital letter in the English alphabet (A,

B, etc.) and correspond with a brief description having the same figure number. See 37 CFR 1.84(u)(1).

(1) To correct the figure numbering, replacement figures must be submitted.

(2) To add a brief description of an unnumbered figure, or correct the reference in the specification to the
figures, a proper substitute specification in compliance with 37 CFR 1.121(b)(3) and 1.125, providing a
brief description of each drawing figure presented, added or amended to correspond to the corrected
numbering of the figures, must be submitted. See also 37 CFR 1.77(b)(9).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ttran/

page 2 of 2

64



PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/005,527
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), b), or (@) N/A N/A N/A N/A 300
SEARCH FEE
(37 CFR 1.16(K). (), or () N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a) N/A N/A N/A N/A 760
TOTAL CLAIMS .
(37 CFR 1.16(i)) 1 minus 20= OR [|x 100 = 0.00
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 1 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
] Total 0 " -
= (37 CF; Iav16(i)) Mins = OR |x =
=] Independent * Minus | *** =
E (37 orR 1.16(h) = OR |x =
<§( Application Size Fee (37 CGFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total . Minus | ** = -
= (37 oFg{ ?16@)) OR |x -
% Independent Minus - = _ OR M _
W | Grcrr11sM) = =
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
17/005,527 08/28/2020 3729 1720 PIM0001USC1 1 1
CONFIRMATION NO. 9070
167455 FILING RECEIPT

1015 16th St UntA NW 0000 0 O

Washington, DC 20009
Date Mailed: 09/10/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Risto Tuominen, Helsinki, FINLAND;
Petteri Palm, Regensburg, GERMANY;
Applicant(s)
IMBERATEK, LLC, Herndon, VA;

Power of Attorney: The patent practitioners associated with Customer Number 167455

Domestic Priority data as claimed by applicant
This application is a CON of 16/104,979 08/20/2018 PAT 10765006
which is a CON of 14/467,079 08/25/2014 PAT 10085345
which is a CIP of 12/603,324 10/21/2009 PAT 8817485
which is a CIP of 11/907,795 10/17/2007 PAT 7609527
which is a CON of 10/546,820 08/25/2005 PAT 7299546
which is a 371 of PCT/FI2004/000101 02/25/2004

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 09/09/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/005,527

Projected Publication Date: To Be Determined - pending completion of Corrected Papers

Non-Publication Request: No

Early Publication Request: No

Title

Electronic module
Preliminary Class
029
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
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No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
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if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
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ELECTRONIC MODULE

CROSS-REFERENCE TO RELATED APPLICATIONS

The present invention is a continuation of U.S. application 16/104,979 filed August 20, 2018,
which is a continuation of U.S. application 14/467,079, now U.S. Patent 10,085,345, filed
August 25, 2014, which is a continuation-in-part of U.S. application 12/603,324, now U.S.
Patent 8,817,485 filed October 21, 2009, which was a continuation-in-part of U.S. application
11/907,795, now U.S. Patent 7,609,527 which was filed on October 17, 2007, which was a
continuation of U.S. application 10/546,820, now U.S. Patent 7,299,546 which was filed
August 25, 2005, which was a National Stage Entry of PCT/FI2004/000101 which was filed
on February 25, 2004 which claims priority to FI20030292 which was filed on February 26,
2003. All of the above mentioned applications and patents are incorporated herein by

reference in their entirety.

SUMMARY OF THE INVENTION

The present invention relates to an electronic module. In particular, to an electronic module
which includes one or more components embedded in an installation base. The electronic
module can be a module like a circuit board, which includes several components, which are
connected to each other electrically, through conducting structures manufactured in the
module. The components can be passive components, microcircuits, semiconductor
components, or other similar components. Components that are typically connected to a
circuit board form one group of components. Another important group of components are
components that are typically packaged for connection to a circuit board. The electronic
modules to which the invention relates can, of course, also include other types of

components.

The installation base can be of a type similar to the bases that are generally used in the
electronics industry as installation bases for electrical components. The task of the base is to
provide components with a mechanical attachment base and the necessary electrical
connections to both components that are on the base and those that are outside the base. The
installation base can be a circuit board, in which case the construction and method to which
the invention relates are closely related to the manufacturing technology of circuit boards.

The installation base may also be some other base, for example, a base used in the packaging
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of a component or components, or a base for an entire functional module.

The manufacturing techniques used for circuit boards differ from those used for microcircuits
in, among other things, the fact that the installation base in microcircuit manufacturing
techniques, i.e. the substrate, is of a semiconductor material, whereas the base material of an
installation base for circuit boards is some form of insulating material. The manufacturing
techniques for microcircuits are also typically considerably more expensive that the

manufacturing techniques for circuit boards.

The constructions and manufacturing techniques for the cases and packages of components,
and particularly semiconductor components differ from the construction and manufacture of
circuit boards, in that component packaging is primarily intended to form a casing around the
component, which will protect the component mechanically and facilitate the handling of the
component. On the surface of the component, there are connector parts, typically protrusions,
which allow the packaged component to be easily set in the correct position on the circuit
board and the desired connections to be made to it. In addition, inside the component case,
there are conductors, which connect the connector parts outside the case to connection zones
on the surface of the actual component, and through which the component can be connected

as desired to its surroundings.

However, component cases manufactured using conventional technology demand a
considerable amount of space. As electronic devices have grown smaller, there has been a
trend to eliminate component cases, which take up space, are not essential, and create
unnecessary costs. Various constructions and methods have been developed to solve this

problem.

One known solution is flip-chip (FC) technology, in which non-packaged semiconductor
components are installed and connected directly to the surface of the circuit board. However,
flip-chip technology has many weaknesses and difficulties. For example, the reliability of the
connections can be a problem, especially in applications, in which mechanical stresses arise
between the circuit board and the semiconductor component. In an attempts to avoid
mechanical stresses, a suitable elastic underfill, which equalizes mechanical stresses, is added

between the semiconductor component and the circuit board. This procedural stage slows
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down the manufacturing process and increases costs. Even the thermal expansion caused by
the normal operation of a device may cause mechanical stresses large enough to compromise

the long-term reliability of an FC structure.

US patent publication 4 246 595 discloses one solution, in which recesses are formed in the
installation base for the components. The bottoms of the recesses are bordered by an
insulation layer, in which holes are made for the connections of the component. After this, the
components are embedded in the recesses with their connection zones facing the bottom of
the recess, electrical contacts being formed to the components through the holes in the
insulation layer. In such a method, problems can arise, for instance, when aligning the feed-
throughs with the contact zones of the component. This is because the feed-throughs must be
aligned relative to components lying under the insulation layer. In other ways too, the method

does not correspond to the technology used nowadays (the patent dates from 1981).

JP application publication 2001-53 447 discloses a second solution, in which a recess is made
for the component in the installation base. The component is placed in the recess, with the
component’s contact zones facing towards the surface of the installation base. Next, an
insulation layer is made on the surface of the installation base and over the component.
Contact openings for the component are made in the insulation layer and electrical contacts
are made to the component, through the contact openings. In this method too, the alignment
of the feed-throughs with the contact zones of the component can cause problems, as the
alignment must be made relative to a component lying under the insulation layer. In the
method, considerable accuracy is demanded in manufacturing the recess and setting the
component in the recess, so that the component will be correctly positioned, to ensure the

success of the feed-throughs, relative to the width and thickness of the installation board.

In general too, the connection of components through feed-throughs made in the insulation
layer creates a challenge to techniques, in which an attempt is made to embed components
inside a circuit board or other installation base. Problems can arise, for example, due to the
alignment precision, the stress created on the surface of the component by the manufacture of
the hole, and by the covering of the edge areas of the feed-through by conductive material.
Even a partial reduction of the problems relating to feed-throughs would be beneficial to the

low-cost manufacture of reliable electronic modules that include unpackaged components
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embedded in an installation base. On the other hand, embedding a component inside an
installation base will allow the construction to better withstand mechanical stress, which has

been a problem in flip-chip technology.

The invention is intended to create a method, with the aid of which unpackaged components,
such as semiconductor components and particularly microcircuits, can be attached and

connected reliably and economically to their installation base.

The invention is based on using an installation base, which includes a layer of insulating
material and a conductor layer on the surface of the layer of insulating material. The
conductor layer also covers the installation cavity of the component. The component is placed
in the installation cavity in such a way that the contact zones face towards the conductor
layer, electrical contacts then being formed between the contact zones of the component and
the conductor layer. After this, conductor patterns are formed from the conductor layer, to
which the component is connected. In the method, both the components and the conductive
patterns are aligned relative to the installation base, so that they are also aligned relative to

each other. At least one alignment mark for the alignment is made in the installation base.

More specifically, the method according to the invention is characterized by what is stated in

Claim 1.

Considerable advantages are gained with the aid of the invention. This because it is possible,
with the aid of the invention, to embed unpackaged components in an installation base,

reliably and economically.

Because the components can be embedded inside the installation base, in preferred

embodiments it is possible to achieve a reliable and mechanically durable construction.

With the aid of the invention, it is also possible to reduce the number of the problems that
appear in the prior art, which are caused by the feed-throughs relating to connecting the
components. This is because the invention has embodiments, in which there is no need at all
to make feed-throughs, the components being instead connected, already in the installation

stage, to the conductor membrane, from which the conductors leading to the components of

74



10

15

20

25

30

Substitute Specification - CLEAN

the electronic module are made.

In the embodiments, the components, of which there may be one or several, are installed on
their installation base, such as a circuit board, during the manufacture of the base, so that the
base structure, is as it were, manufactured around the component. The components become

embedded and attached as desired to this base structure.

In the embodiments of the invention, it is thus possible to manufacture a circuit board, inside
which components are embedded. The invention also has embodiments, with the aid of which
a small and reliable component package can be manufactured around a component, as part of
the circuit board. In such embodiments, the manufacturing process is simpler and cheaper
that manufacturing methods in which separate cased components are installed and connected
to the surface of the circuit board. The manufacturing method can also be applied to use the
method to manufacture Reel-to-Reel products. Thin and cheap circuit-board products
containing components can be made by using the methods according to the preferred

embodiments.

The invention also permits many other preferred embodiments, which can be used to obtain
significant additional advantages. With the aid of such embodiments, a component’s
packaging stage, the circuit board’s manufacturing stage, and the assembly and connecting
stage of the components, for example, can be combined to form a single totality. The
combination of the separate process stages brings significant logistical advantages and
permits the manufacture of small and reliable electronic modules. A further additional
advantage is that such an electronic-module manufacturing method can mostly utilize known

circuit-board manufacturing and assembly technologies.

The composite process according to the embodiment referred to above is, as a totality,
simpler that manufacturing a circuit board and attaching a component to the circuit board
using, for example, the flip-chip technique. By using such preferred embodiments, the

following advantages are obtained, compared to other manufacturing methods:

— Soldering is not needed in the connections of the components, instead an electrical

connection between the connection zones on the surface of the component and the metal
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membrane of the installation base is created, for example, by ultrasonic welding, thermo-
compression, or some other such method, in which the temperatures required to achieve
electrical connections, though high, are of short duration and local, and in which high
temperatures are not required over a wide area. This means that the connection of a
component does not need metal being maintained molten for a long time with its
associated high temperature. Thus, the construction is made more reliable than soldered
connections. Particularly in small connections, the brittleness of the metal alloys create
large problems. In a solderless solution according to a preferred embodiment, it is
possible to achieve clearly smaller constructions than in soldered solutions. The
manufacturing method can even be designed so that, during the connection process of a
component, heat is brought only to the area of the connection, so that the areas most
strongly heated are the connection zone of the component and the area to which the
component is connected. Elsewhere in the structure the temperature remains low. This
gives greater freedom of choice when selecting the materials of the installation base and
the components. If ultrasonic welding is used as the connection method, higher
temperatures may only be required to harden the fillers used. Polymer membranes, which
are hardened other than through the effect of heat, for example, chemically or with the aid
of electromagnetic radiation, such as UV light, can also be used in the method. In such a
preferred embodiment of the invention, the temperature of the installation base and
components can be kept very low during the entire process, for example, at less than 100

°C.

As smaller structures can be manufactured using the method, the components can be
placed closer together. Thus, the conductors between the components also become shorter
and the characteristics of the electronic circuits improve. For example, losses,

interferences, and transit-time delays can be significantly reduced.

The method permits a lead-free manufacturing process, which is environmentally

friendly.

When using a solderless manufacturing process, fewer undesirable intermetallics also

arise, thus improving the long-term reliability of the construction.
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— The method also permits three-dimensional structures to be manufactured, as the
installation bases and the components embedded in them can be stacked on top of each

other.

The invention also permits other preferred embodiments. For instance, flexible circuit boards
can be used in connection with the invention. Further, in embodiments, in which the
temperature of the installation base can be kept low during the entire process, organic

manufacturing materials can be used comprehensively.

With the aid of embodiments, it is also possible to manufacture extremely thin structures, in
which, despite the thinness of the structure, the components are entirely protected inside their

installation base, such as a circuit board.

In embodiments, in which the components are located entirely inside the installation base, the
connections between the circuit board and the components will be mechanically durable and

reliable.

The embodiments also permit the design of electronic-module manufacturing processes
requiring relatively few process stages. Embodiments with fewer process stages
correspondingly also require fewer process devices and various manufacturing methods. With
the aid of such embodiments, it is also possible in many cases to cut manufacturing costs

compared to more complicated processes.

The number of conductive-pattern layers of the electronic module can also be chosen
according to the embodiment. For example, there can be one or two conductive-pattern
layers. Additional conductive-pattern layers can be manufactured on top of these, in the
manner known in the circuit-board industry. A total module can thus incorporate, for
example, three, four, or five conductive-pattern layers. The very simplest embodiments have
only one conductive-pattern layer and indeed one conductor layer. In some embodiments,
each of the conductor layers contained in the electronic module can be exploited when

forming conductive patterns.

In embodiments, in which the conductor layer connected to a component is patterned only
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after the connection of the component, the conductor layer can include conductor patterns
even at the location of the component. A corresponding advantage can also be achieved in
embodiments, in which the electronic module is equipped with a second conductive-pattern
layer, which is located on the opposite surface of the base material of the module (on the
opposite surface of the insulation material layer relative to the conductive-pattern layer
connected to the component). The second conductor layer can thus also include conductive
patterns at the location of the component. The placing of conductive patterns in the conductor
layers at the location of the component will permit a more efficient use of space in the

module and a denser structure.

In the following, the invention is examined with the aid of examples and with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1, Figure 2, Figure 3A, Figure 3B, Figure 4A, Figure 4B, Figure 4C, Figure 5A,
Figure 5B, Figure 5C, Figure 6A, Figure 6B, Figure 6C, Figure 7A, Figure 7B, Figure 7C,
Figure 8A, Figure 8B, and Figure 8C show a series of cross-sections of some examples of
manufacturing methods according to the invention and schematic cross-sectional diagrams of

some electronic modules according to the invention.

Figure 9 shows a cross-sectional view of an electronic module according to the invention,

which includes several installation bases on top of each other.

Figure 10, Figure 11, and Figure 12 show a series of cross-sections of some examples of
manufacturing methods according to the invention and schematic cross-sectional views of an
electronic module according to the invention wherein a flexible sheet is provided as an

installation base.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
In the methods of the examples, manufacturing starts from an installation base 1 of an
insulating substance, which is thicker than the components 6 that are later to be connected to

the base. Of course, the method can also be applied in such a way that the installation base 1
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and the component 6 are equally thick. In some embodiments, it is also possible to use
components 6 that are thicker than the installation base 1. Using a suitable method, through-
cavities 2, selected to suit the size of the components 6 to be installed, are made in the
insulating material layer 1. The alignment of the components 6 also requires suitable
alignment marks, to creation of which several different methods are available. One possible
method is to make small through-holes 3 near to the installation cavities 2 of the components
6. The precise alignment of the component preferably requires at least two through-holes. An
unpatterned metal film 4, which acts as the conducting surface of the installation base for the
components 6 to be installed and connected, is made on the first surface 1a of the insulating
substance layer 1. The metal film 4 can be manufactured, for example, by laminating copper
(Cu). The metal film 4 can also be a surfaced metal film, or some other film including several
layers or several materials. In some embodiments, for example, a copper film surfaced with a
layer of tin or gold can be used. In these embodiments, the surfacing is typically made on the
side of the insulating material layer 1. Another possible procedure is for the metal film 4 to

include surfacing only in the area of the installation cavities 2.

The components 6 are aligned with their installation cavities 2 with the aid of the alignment
holes 3, or some other alignment marks and the connection zones or contact protrusions 7 on
the surface of the components 6 are connected to the metal film 4. The connecting can take

place, for example, using the ultrasonic or thermo-compression methods.

The ultrasonic method then refers to a method, in which two pieces containing metal are
pressed against each other while vibration energy at an ultrasound frequency is brought to the
area of the joint. Due to the effect of the ultrasound and the pressure created between the
surfaces to be joined, the pieces to be joined are bonded metallurgically. Methods and
equipment for ultrasonic bonding are commercially available. Ultrasonic bonding has the

advantage that a high temperature is not required to form a bond.

The terms metal layer, metal film, metal contact bump, metal contact zone, and in general a
metal item, refer to the fact that the manufacturing material of the item contains enough of at
least one metal for the item to form a metallurgical bond with another item. The item can
naturally also include several metals as layers, accumulations, zones, or metal alloys. Possible

metals include particularly copper, aluminium, gold, and tin.
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The term thermo-compression method refers in turn to a method, in which two pieces
containing metal are pressed against each other while thermal energy is brought to the area of
the joint. The effect of the thermal energy and the pressure created between the surfaces to be
joined cause the pieces to be joined to be bonded metallurgically. Methods and equipment for

thermo-compression bonding are also commercially available.

In some embodiments, contact bumps 5, to which the connection zones or contact protrusions
7 of the components 6 are connected, are made on top of the conductive film 4. In such a
method, the contact bumps 5 can also be used to align the components 6 during the
components’ installation stage. The components 6 can, of course, be aligned with the aid of
other alignment marks, for example, the alignment holes 3, if such are made in the process
being used. In embodiments using contact bumps 5, the procedure can otherwise correspond
to embodiments in which contact bumps 5 are not used. The use of contact bumps 5 is
justified, for example, if the material of the components’ 6 contact zones or contact
protrusions 7 is not directly suitable for connection to the selected material of the conducting
layer 4. In that case, the material of the contact bumps 5 is selected to permit a bond using the
bumps 5 to be created. In such embodiments, the contact bumps 5 are thus intended to match
two different conductor materials to each other. For this purpose, the contact bump 5 can also
be manufactured as a layered structure, containing two or more layers of possibly differing

materials.

After the connection of the components 6, the space remaining in the installation cavity 2
around the component 6 is filled with a suitable filler 8, usually some kind of polymer filler.
The filling is intended to secure the component 6 mechanically to the insulating material
layer 1, thus achieving a mechanically more durable construction. The filler material 8 also
supports the conductive patterns 14 to be formed later from the conducting layer 4 and
protects the component and the bond between the component 6 and the conducting layer 4
during the formation of the conductive patterns 14. In principle, the securing of the
component 6 is not, however, an essential operation, especially in embodiments, in which

mechanical durability or a long life are not demanded of the structure.

If desired, a conductive film 9, from which conductive patterns 19 can be formed later, can

10
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also be made on the second surface 1b of the insulating material layer 1. The conductive film
9 can be manufactured in a manner corresponding to that of the conductive film 4 made of
the first surface la of the base. The manufacture of a second conductive film 9 is not,
however, necessary in simple embodiments and when manufacturing simple electronic
modules. A second conductive film 9 can, however, be exploited in many ways, such as
additional space for conductive patterns and to protect the components 6 and the entire
module against electromagnetic radiation (EMC shielding). With the aid of a second
conductive film 9 the structure can be reinforced and warping of the installation base, for

example, can be reduced.

The manufacturing processes according to the examples can be implemented using
manufacturing methods, which are generally known to those versed in the art of

manufacturing circuit boards.

In the following, the stages of the method shown in Figures 1 - 8 are examined in greater

detail.

Stage A (Figure 1):

In stage A, a suitable sheet 1 of insulating-material board, from which the body of the
installation base is formed, is selected for the manufacturing process of the electronic
module. The insulating-material layer 1 should preferably be thicker than the component to
be installed. The component can then be embedded entirely inside the installation base while
the electronic module will be even on both surfaces. Of course, thicker special components
can also be embedded into the installation base, their rear surface protruding outside the
second surface 1b of the insulating-material layer 1. This can be done particularly if it is not
intended to stack a second electronic module on top of the electronic module being
manufactured. In terms of the durability of the construction, however, it would be preferable

for the components to be embedded entirely inside the installation base.

The insulating-material layer 1 can be, for example, a polymer base, such as a glass-fibre
reinforced epoxy sheet FR4. In embodiments in which high temperatures are not needed in

the manufacturing process, the installation base 1 can also be a cheap and flexible organic

11
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sheet. Other examples of suitable materials for the insulating-material layer 1 are PI
(polyimide), FRS, aramide, polytetrafluoroethylene, Teflon®, and LCP (liquid crystal
polymer).

Stage B (Figure 2):

In stage B, through-cavities 2 of a suitable size and shape for the components to be embedded
in the sheet are made in the insulating-material layer 1. The cavities 2 can be made suitably,
for example, using some known method used in circuit-board manufacture. The cavities 2 can
be made, for example, mechanically by milling, impact, drilling, or with the aid of a laser.
The cavities 2 extend through the entire insulating-material layer 1, from its first surface 1a to
its second surface 1b. If several of the cavities 2 are made, they are positioned relative to each

other within the highest limits of accuracy possible for the manufacturing method being used.

Stage C (Figures 3A and 3B):

The example series of figures shows two alternative stage Cs. According to a modification of
the example process A (Figure 3A), in stage C a thin conductive film 4, or more generally a
conducting layer 4 is attached to the second surface 1b of the insulating-material layer 1. The
conductive film 4 is typically a metal film 4. In several embodiments, a suitable metal film is
a copper (Cu) film, though other metals and also metal alloys can very well be used. The
copper film can be attached to the insulating-material layer 1, for example, by lamination. An
adhesive layer, which is spread on the surface of the insulating-material layer 1 or of the
conductive film 4 prior to laminating the conductive film 4, can be used to aid the attachment
of the conductive film 4. In the example processes, patterns have not yet been made in the
conductive film 4 at this stage, so that there is no need to particularly align the film 4 relative
to the insulating-material layer 1. During, or after the attaching of the conductive film 4,
through-holes 3, which can be used later to align the components in the component
installation stage, can also be made in the installation base. However, it is not essential to
make through-holes 3, as instead other suitable alignment marks can be used to align the
components. If through-holes 3 are made, it would be best for there to be at least two of them
in the installation base. It is also possible to proceed so that two through-holes 3 are made for

each component to be installed. In the embodiment shown in the figures, the through-holes 3
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used to align the components extend through both the insulating-material layer 1 and the
conductive film 4. This has the advantage that the same alignment marks (the through-holes

3) can be used for alignment on both sides of the installation base.

In stage C of the B modification of the example process (Figure 3B), the procedure is mainly
the same as is the A modification, except that, in addition to the stages shown in the A
modification, in the B modification contact bumps 5 are made on the surface of the
conductive film 4. The contact bumps 5 can be made in the conductive film 4 prior to the
attachment of the conductive film 4 to the insulating material layer 1. The contact bumps 5
are then aligned relative to each other, while in the attachment stage of the conductive film 4
the conductive film 4, together with the contact bumps, is aligned relative to the insulating-
material layer 1 and particularly to the installation cavities 2 made in the insulating-material
layer 1. A second alternative is to first attach the conductive film 4 to the insulating-material
layer 1 and after this make the contact bumps 5 on the bottom of the installation cavities 2.
The contact bumps 5 are intended to connect a component to be installed later to the
conductive film 4. In the example process, the contact bumps 5 are manufactured from some
metallurgically compatible material, such as gold (Au). The contact bumps can be made
using some process generally known in the circuit-board industry. If through-holes 3 are used
in the process for alignment, they can be made in the same stage. The through-holes 3 can
also be made after making the contact bumps 5, in which case they should be aligned as
accurately as possible relative to the contact bumps 5, or else prior to manufacturing the
contact bumps 5, in which case the contact bumps 5 are aligned relative to the through-holes

3.

Stage D (Figures 4A, 4B, and 4C):

Three modifications of Stage D are shown. In the A modification (Figure 4A), a component
6, which includes contact bumps 7 in the connection zones of the component, is connected to
the installation base. The contact bumps 7 of the component are connected to the conductive
layer 4, so that an electrical contact is formed between the contact bump 7 and the conductive
layer 4. It would be good for the connection to also withstand mechanical stress, so that the
connection will not be easily broken in later process stages, or during the operation of the

electronic module. The connection is formed using a suitable connection method, for
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example, the ultrasonic and thermo-compression methods. In the connection stage, the
through-holes 3 made for alignment, or other available alignment marks are used to align the

component 6.

In the B modification (Figure 4B) too, a component 6, which includes contact bumps 7 in the
connection zones of the component, is connected to the installation base. The difference to
the A modification is that, in the B modification, contact bumps 5 are also formed on top of
the conductive layer 4. The contact bumps 7 of the component are then connected to the
contact bumps 5 of the installation base. The connection can, as in modification A, be formed
using a suitable connection method, for example, the ultrasonic or thermo-compression
methods. In the B modification, the component can be aligned, according to the embodiment,
using the contact bumps 5, the through-holes 3, or other alignment marks suitable for

alignment.

In the C modification of the example process, as in the B modification, an installation base is
used, in which contact bumps 5 are made on top of the conductor layer 4. Unlike in the A and
B modifications, in the C modification a component 6 is used, the surface of which has flat
contact zones, but no actual contact bumps 7, or other corresponding contact protrusions. In
the C modification, connection and alignment are carried out as in the B modification, except
that the connection is formed between the conductive material of the contact zones and the

contact bumps 5 of the installation base.

Stage E (Figures 5A, 5B, and 5C):

In stage E, the space remaining between the component 6 and the installation base is
completely filled with a filler 8, which is, for example, some suitable polymer. For example,
epoxy filled with suitable particles can be used as the polymer. The polymer can be spread
using, for example, some known vacuum-paste-pressing device suitable for the task. Figures
5A, 5B, and 5C show the installation base after the attachment of a component, in A, B, and
correspondingly C modifications of the process. The purpose of the filler 8 is to secure the
component 6 mechanically to the insulating-material layer 1, so that the electronic module
will better withstand mechanical stress. In addition, the filler 8 protects the component 6

during later process stages. Protecting the component 6 can be particularly beneficial in
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embodiments, in which conductive patterns are formed by etching the conductive layer 4 and
in which the surface of the component 6 is sensitive to the effect of the etching agent used.
Otherwise, the filling of the installation cavity 2 is in no way essential and, at least in some

embodiments, stage E can be omitted or performed at a later stage in the process.

In some embodiments, the installation cavity 2 can be dimensioned to the size of the
component 6, so that a friction fit is created between the component and the installation
cavity 2, filler 8 then not being necessarily required. Such an embodiment is, however more
challenging in terms of the manufacturing technology while the final result remains

mechanically weaker than in the embodiments shown in Figures 5A, 5B, and 5C.

In embodiments, in which conductive patterns are formed on the second surface 1b of the
insulating layer 1, the manufacture of the conductive patterns can be facilitated by evening

the second surface 1b of the insulating layer 1, with the aid of a filler 8.

Stage F (Figures 6A, 6B, and 6C):

Figures 6A, 6B, and 6C show the electronic module after the carrying out of stage F, in
modifications A, B, and C of the process, respectively. Stage F itself is, however, performed
in the same way in each of these modifications. In stage F, conductive patterns 14 are formed
from the conductive layer 4 using some suitable method. The conductive patterns 14 can be
made, for instance, by removing the conductive material of the conductive layer 4 from
outside of the conductive patterns. The conductive material can be removed, for example,
using one of the selective etching methods that are widely used and well known in the circuit-
board industry. If the conductive layer 4 is made from a special material, the conductive
patterns 14 can also formed in such a way that the conductivity of the conductive material 4
is removed from outside of the conductive patterns, for example, with the aid of
electromagnetic radiation. When using a conversely reactive material, the material is put into
a conductive state in the area of the conductive patterns. Thus, the conductive layer 4 is, in
the previous stages of the method, actually the insulating layer, which can be converted to be
conductive with the aid of special treatment. The manner of forming the conductive patterns

14 is thus not, as such, essential to the manufacture of the electronic module.
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The conductive patterns are aligned with the aid of alignment marks made in the installation
base. The alignment marks can be the same that are used to align the components, or else
separate alignment marks, which are made at a specific location relative to the alignment
marks used in the alignment of the components. Because the components and conductive
patterns are both aligned relative to the alignment marks on the installation base, they are thus

also aligned relative to each other.

If through-holes 3 are made in the embodiment, the conductive patterns to be made can be

aligned with the aid of the through-holes 3.

After stage F, the electronic module includes a component 6, or several components 6 and
conductive patterns 14, with the aid of which the component or components 6 can be
connected to an external circuit, or to each other. The conditions for manufacturing a
functional totality then exist already. The process can thus be designed in such a way that the
electronic module is already finished after stage F and Figures 6A, 6B, and 6C show
examples of some possible electronic modules that can be manufactured using the example
methods. Of course, if it is wished, the process can also continue after stage F, for example,
by making conductive patterns on the second surface 1b of the insulating layer 1, or by

surfacing the electronic module with a protective substance.

Stage G (Figures 7A, 7B, and 7C):

Figures 7A, 7B, and 7C show embodiments of the manufacturing process as A, B, and C
modifications, in which, after stage E, a conductive layer 9 is formed on the second surface
1b of the insulating layer 1. In the embodiments shown in Figures 7A, 7B, and 7C, stage F is

thus omitted, the method moving to stage G directly from stage E.

Stage G corresponds to stage C, in which a conductive layer 4 is made on the first surface la
of the insulating layer 1. As in stage C, the conductive layer 9 can be made, for example, by
laminating, on the second surface 1b of the insulating layer 1, a type of electrically-
conductive film 9 corresponding to the one on the first surface 1a. The lamination can exploit
an adhesive spread on the surface of the base or film, and which during the lamination stage

attaches the installation base and the electrically-conductive film to each other.
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Stage H (Figures 8A, 8B, and 8C):

Stage H can be carried out after stage G, if it is wished to pattern the conductive layer 9
formed on the second surface 1b of the insulating layer 1. Stage H corresponds to stage F,
with the difference that, in stage H, in addition to the conductive patterns 14, other
conductive patterns 19 are formed from the conductive layer 9 made on the second surface 1b
of the insulating layer 1. After carrying out stage H, the electronic module will include
conductive patterns on both surfaces of the insulating-material layer 1. The second
conductive-pattern layer will provide more diverse connection possibilities between the
components 6. Figures 8A, 8B, and 8C show the electronic module after the carrying out of
stage H, respectively in A, B, and C modifications of the process. Stage F itself is, however,

carried out in the same way in each of these modifications.

After stage H, the electronic module includes a component 6, or several components 6 and
conductive patterns 14 and 19. The examples of Figures 8A, 8B, and 8C show some possible
electronic modules that can be manufactured using the example methods. If desired, the
process can continue after stage H, for example, by making a feed-through, or feed-throughs,
with the aid of which suitable points in the conductive pattern 14 can be connected
electrically to suitable parts of the conductive pattern 19. The electronic module can also be

surfaced with a protective substance.

Figure 9

Figure 9 shows a multi-layered electronic module, which includes three installation bases 1
laminated on top of each other, together with their components 6, and a total of six
conductive-pattern layers 14 and 19. The installation bases 1 are attached to each other with
the aid of intermediate layers 32. The intermediate layer 32 can be, for example, a pre-preg
epoxy layer, which is laminated between the installation bases 1. After this, holes running
through the module are drilled in the electronic module, in order to form contacts. The
contacts are formed with the aid of a conductive layer 31 grown in the holes. With the aid of
the conducts 31 running through the electronic module, the various conductive-pattern layers

14 and 19 of the installation bases 1 can be suitably connected to each other, thus forming a
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multi-layered functioning totality.

On the basis of the example of Figure 9, it is clear that the method can also be used to
manufacture many different kinds of three-dimensional circuit structures. The method can be
used, for example, in such a way that several memory circuits are placed on top of each other,
thus forming a package containing several memory circuits, in which the memory circuits are
connected to each other to form a single functional totality. Such packages can be termed
three-dimensional multichip modules. In modules of this kind, the chips can be selected
freely and the contacts between the various chips can be easily manufactured according to the

selected circuits.

The sub-modules (installation bases 1 with their components 6 and conductors 14 and 19) of
a multi-layered electronic module can be manufactured, for example, using one of the
electronic-module manufacturing methods described above. Some of the sub-modules to be
connection to the layered construction can, of course, be quite as easily manufactured using

some other method suitable for the purpose.

The examples of Figures 1 - 9 show some possible processes, with the aid of which our
invention can be exploited. Our invention is not, however, restricted to only the processes
disclosed above, but instead the invention also encompasses various other processes and their
end products, taking into account the full scope of the Claims and the interpretation of their
equivalences. The invention is also not restricted to only the constructions and methods
described by the examples, instead it is obvious to one versed in the art that various
applications of our invention can be used to manufacture a wide range of different electronic
modules and circuit boards differing greatly from the examples described above. Thus, the
components and wiring of the figures are shown only with the intention of illustrating the
manufacturing process. Thus, many alterations to and deviations from the processes of the
examples shown above can be made, while nevertheless remaining within the basic idea
according to the invention. The alterations can relate, for example, to the manufacturing

techniques described in the different stages, or to the mutual sequence of the process stages.

With the aid of the method, it is also possible to manufacture component packages for

connection to a circuit board. Such packages can also include several components that are

18

88



10

15

20

25

30

Substitute Specification - CLEAN

connected electrically to each other.

The method can also be used to manufacture total electrical modules. The module can also be
a circuit board, to the outer surface of which components can be attached, in the same way as

to a conventional circuit board.

Figure 10 illustrates further embodiments of the present invention wherein a flexible sheet 10
is provided as an installation base. Conductive patterns 14 are further affixed to the flexible
sheet. The conductive patterns may be affixed to the flexible sheet such that the conductive
patterns may flex with the flexible sheet. The conductive patterns themselves may be flexible.
A component, for example a microchip, is connected to the conductive patterns via flat
contact elements 7. The component may be secured to the flexible sheet via a filler 11. The
filler may be rigid. In certain embodiments the component may be entirely enclosed in the

filler as illustrated in Figure 10.

The filler may provide protection for the component. Further benefits of the filler could
include providing structure to the electronic module. At the same time a rigid filler with a
flexible sheet and conductive-pattern layer allows for varied configurations of the electronic

module as illustrated by Figures 11 and 12.

In the example embodiment illustrated by Figure 11 two components 6 are enclosed in a filler
11. This filler may be applied to the components individually prior to the electronic module
being folded. As shown, the flexible sheet 10 and conducive patterns 14 could allow for the
electronic module of Figure 10 to be folded upon itself to form the electronic module of

figure 11.

Figure 11 further illustrates two components which are affixed to the same side of the flexible
sheet 10 and yet oriented differently. Orientation as illustrated in Figure 11 refers to the
direction the contact pads 7 are facing. At least for some applications, this allows for simpler
manufacture of a multi-layered structure by first manufacturing a single layer structure on a
flexible or semi-flexible basis and then manipulating the structure to form a multi-layered

structure with components in at least two different layers.
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Figure 12 further illustrates an electronic module which could be formed from the electronic
module of figure 10. Within figure 12 the components 6 are affixed to the flexible sheet 10
via an affixing agent 12. The conductive patterns 14 are also affixed to the flexible sheet and
connected to at least some of the flat contact zones 7 of the components. Filler 10 is placed
opposite the components between portions of the flexible sheet. This could serve to provide
electrical isolation between portions of the conductive patterns. The filler may also provide

structure to the electronic module.

It is to be understood that the embodiments of the invention disclosed are not limited to the
particular structures, process steps, or materials disclosed herein, but are extended to
equivalents thereof as would be recognized by those ordinarily skilled in the relevant arts. It
should also be understood that terminology employed herein is used for the purpose of

describing particular embodiments only and is not intended to be limiting.

Reference throughout this specification to “one embodiment” or “an embodiment” means that
a particular feature, structure, or characteristic described in connection with the embodiment
is included in at least one embodiment of the present invention. Thus, appearances of the
phrases “in one embodiment” or “in an embodiment” in various places throughout this

specification are not necessarily all referring to the same embodiment.

As used herein, a plurality of items, structural elements, compositional elements, and/or
materials may be presented in a common list for convenience. However, these lists should be
construed as though each member of the list is individually identified as a separate and
unique member. Thus, no individual member of such list should be construed as a de facto
equivalent of any other member of the same list solely based on their presentation in a
common group without indications to the contrary. In addition, various embodiments and
example of the present invention may be referred to herein along with alternatives for the
various components thereof. It is understood that such embodiments, examples, and
alternatives are not to be construed as de facto equivalents of one another, but are to be

considered as separate and autonomous representations of the present invention.

Furthermore, the described features, structures, or characteristics may be combined in any
suitable manner in one or more embodiments. In the following description, numerous
specific details are provided, such as examples of lengths, widths, shapes, etc., to provide a
thorough understanding of embodiments of the invention. One skilled in the relevant art will

recognize, however, that the invention can be practiced without one or more of the specific
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details, or with other methods, components, materials, etc. In other instances, well-known
structures, materials, or operations are not shown or described in detail to avoid obscuring

aspects of the invention.

While the forgoing examples are illustrative of the principles of the present invention in one
or more particular applications, it will be apparent to those of ordinary skill in the art that
numerous modifications in form, usage and details of implementation can be made without
the exercise of inventive faculty, and without departing from the principles and concepts of
the invention. Accordingly, it is not intended that the invention be limited, except as by the

claims set forth below.
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ELECTRONIC MODULE

CROSS-REFERENCE TO RELATED APPLICATIONS

The present invention is a continuation of U.S. application 16/104,979 filed August 20, 2018,
which is a continuation of U.S. application 14/467,079, now U.S. Patent 10,085,345, filed
August 25, 2014, which is a continuation-in-part of U.S. application 12/603,324, now U.S.
Patent 8,817,485 filed October 21, 2009, which was a continuation-in-part of U.S. application
11/907,795, now U.S. Patent 7,609,527 which was filed on October 17, 2007, which was a
continuation of U.S. application 10/546,820, now U.S. Patent 7,299,546 which was filed
August 25, 2005, which was a National Stage Entry of PCT/FI2004/000101 which was filed
on February 25, 2004 which claims priority to FI20030292 which was filed on February 26,
2003. All of the above mentioned applications and patents are incorporated herein by

reference in their entirety.

SUMMARY OF THE INVENTION

The present invention relates to an electronic module. In particular, to an electronic module
which includes one or more components embedded in an installation base. The electronic
module can be a module like a circuit board, which includes several components, which are
connected to each other electrically, through conducting structures manufactured in the
module. The components can be passive components, microcircuits, semiconductor
components, or other similar components. Components that are typically connected to a
circuit board form one group of components. Another important group of components are
components that are typically packaged for connection to a circuit board. The electronic
modules to which the invention relates can, of course, also include other types of

components.

The installation base can be of a type similar to the bases that are generally used in the
electronics industry as installation bases for electrical components. The task of the base is to
provide components with a mechanical attachment base and the necessary electrical
connections to both components that are on the base and those that are outside the base. The
installation base can be a circuit board, in which case the construction and method to which
the invention relates are closely related to the manufacturing technology of circuit boards.

The installation base may also be some other base, for example, a base used in the packaging
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of a component or components, or a base for an entire functional module.

The manufacturing techniques used for circuit boards differ from those used for microcircuits
in, among other things, the fact that the installation base in microcircuit manufacturing
techniques, i.e. the substrate, is of a semiconductor material, whereas the base material of an
installation base for circuit boards is some form of insulating material. The manufacturing
techniques for microcircuits are also typically considerably more expensive that the

manufacturing techniques for circuit boards.

The constructions and manufacturing techniques for the cases and packages of components,
and particularly semiconductor components differ from the construction and manufacture of
circuit boards, in that component packaging is primarily intended to form a casing around the
component, which will protect the component mechanically and facilitate the handling of the
component. On the surface of the component, there are connector parts, typically protrusions,
which allow the packaged component to be easily set in the correct position on the circuit
board and the desired connections to be made to it. In addition, inside the component case,
there are conductors, which connect the connector parts outside the case to connection zones
on the surface of the actual component, and through which the component can be connected

as desired to its surroundings.

However, component cases manufactured using conventional technology demand a
considerable amount of space. As electronic devices have grown smaller, there has been a
trend to eliminate component cases, which take up space, are not essential, and create
unnecessary costs. Various constructions and methods have been developed to solve this

problem.

One known solution is flip-chip (FC) technology, in which non-packaged semiconductor
components are installed and connected directly to the surface of the circuit board. However,
flip-chip technology has many weaknesses and difficulties. For example, the reliability of the
connections can be a problem, especially in applications, in which mechanical stresses arise
between the circuit board and the semiconductor component. In an attempts to avoid
mechanical stresses, a suitable elastic underfill, which equalizes mechanical stresses, is added

between the semiconductor component and the circuit board. This procedural stage slows
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down the manufacturing process and increases costs. Even the thermal expansion caused by
the normal operation of a device may cause mechanical stresses large enough to compromise

the long-term reliability of an FC structure.

US patent publication 4 246 595 discloses one solution, in which recesses are formed in the
installation base for the components. The bottoms of the recesses are bordered by an
insulation layer, in which holes are made for the connections of the component. After this, the
components are embedded in the recesses with their connection zones facing the bottom of
the recess, electrical contacts being formed to the components through the holes in the
insulation layer. In such a method, problems can arise, for instance, when aligning the feed-
throughs with the contact zones of the component. This is because the feed-throughs must be
aligned relative to components lying under the insulation layer. In other ways too, the method

does not correspond to the technology used nowadays (the patent dates from 1981).

JP application publication 2001-53 447 discloses a second solution, in which a recess is made
for the component in the installation base. The component is placed in the recess, with the
component’s contact zones facing towards the surface of the installation base. Next, an
insulation layer is made on the surface of the installation base and over the component.
Contact openings for the component are made in the insulation layer and electrical contacts
are made to the component, through the contact openings. In this method too, the alignment
of the feed-throughs with the contact zones of the component can cause problems, as the
alignment must be made relative to a component lying under the insulation layer. In the
method, considerable accuracy is demanded in manufacturing the recess and setting the
component in the recess, so that the component will be correctly positioned, to ensure the

success of the feed-throughs, relative to the width and thickness of the installation board.

In general too, the connection of components through feed-throughs made in the insulation
layer creates a challenge to techniques, in which an attempt is made to embed components
inside a circuit board or other installation base. Problems can arise, for example, due to the
alignment precision, the stress created on the surface of the component by the manufacture of
the hole, and by the covering of the edge areas of the feed-through by conductive material.
Even a partial reduction of the problems relating to feed-throughs would be beneficial to the

low-cost manufacture of reliable electronic modules that include unpackaged components
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embedded in an installation base. On the other hand, embedding a component inside an
installation base will allow the construction to better withstand mechanical stress, which has

been a problem in flip-chip technology.

The invention is intended to create a method, with the aid of which unpackaged components,
such as semiconductor components and particularly microcircuits, can be attached and

connected reliably and economically to their installation base.

The invention is based on using an installation base, which includes a layer of insulating
material and a conductor layer on the surface of the layer of insulating material. The
conductor layer also covers the installation cavity of the component. The component is placed
in the installation cavity in such a way that the contact zones face towards the conductor
layer, electrical contacts then being formed between the contact zones of the component and
the conductor layer. After this, conductor patterns are formed from the conductor layer, to
which the component is connected. In the method, both the components and the conductive
patterns are aligned relative to the installation base, so that they are also aligned relative to

each other. At least one alignment mark for the alignment is made in the installation base.

More specifically, the method according to the invention is characterized by what is stated in

Claim 1.

Considerable advantages are gained with the aid of the invention. This because it is possible,
with the aid of the invention, to embed unpackaged components in an installation base,

reliably and economically.

Because the components can be embedded inside the installation base, in preferred

embodiments it is possible to achieve a reliable and mechanically durable construction.

With the aid of the invention, it is also possible to reduce the number of the problems that
appear in the prior art, which are caused by the feed-throughs relating to connecting the
components. This is because the invention has embodiments, in which there is no need at all
to make feed-throughs, the components being instead connected, already in the installation

stage, to the conductor membrane, from which the conductors leading to the components of

95



10

15

20

25

30

Substitute Specification - MARKED-UP

the electronic module are made.

In the embodiments, the components, of which there may be one or several, are installed on
their installation base, such as a circuit board, during the manufacture of the base, so that the
base structure, is as it were, manufactured around the component. The components become

embedded and attached as desired to this base structure.

In the embodiments of the invention, it is thus possible to manufacture a circuit board, inside
which components are embedded. The invention also has embodiments, with the aid of which
a small and reliable component package can be manufactured around a component, as part of
the circuit board. In such embodiments, the manufacturing process is simpler and cheaper
that manufacturing methods in which separate cased components are installed and connected
to the surface of the circuit board. The manufacturing method can also be applied to use the
method to manufacture Reel-to-Reel products. Thin and cheap circuit-board products
containing components can be made by using the methods according to the preferred

embodiments.

The invention also permits many other preferred embodiments, which can be used to obtain
significant additional advantages. With the aid of such embodiments, a component’s
packaging stage, the circuit board’s manufacturing stage, and the assembly and connecting
stage of the components, for example, can be combined to form a single totality. The
combination of the separate process stages brings significant logistical advantages and
permits the manufacture of small and reliable electronic modules. A further additional
advantage is that such an electronic-module manufacturing method can mostly utilize known

circuit-board manufacturing and assembly technologies.

The composite process according to the embodiment referred to above is, as a totality,
simpler that manufacturing a circuit board and attaching a component to the circuit board
using, for example, the flip-chip technique. By using such preferred embodiments, the

following advantages are obtained, compared to other manufacturing methods:

— Soldering is not needed in the connections of the components, instead an electrical

connection between the connection zones on the surface of the component and the metal
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membrane of the installation base is created, for example, by ultrasonic welding, thermo-
compression, or some other such method, in which the temperatures required to achieve
electrical connections, though high, are of short duration and local, and in which high
temperatures are not required over a wide area. This means that the connection of a
component does not need metal being maintained molten for a long time with its
associated high temperature. Thus, the construction is made more reliable than soldered
connections. Particularly in small connections, the brittleness of the metal alloys create
large problems. In a solderless solution according to a preferred embodiment, it is
possible to achieve clearly smaller constructions than in soldered solutions. The
manufacturing method can even be designed so that, during the connection process of a
component, heat is brought only to the area of the connection, so that the areas most
strongly heated are the connection zone of the component and the area to which the
component is connected. Elsewhere in the structure the temperature remains low. This
gives greater freedom of choice when selecting the materials of the installation base and
the components. If ultrasonic welding is used as the connection method, higher
temperatures may only be required to harden the fillers used. Polymer membranes, which
are hardened other than through the effect of heat, for example, chemically or with the aid
of electromagnetic radiation, such as UV light, can also be used in the method. In such a
preferred embodiment of the invention, the temperature of the installation base and
components can be kept very low during the entire process, for example, at less than 100

°C.

As smaller structures can be manufactured using the method, the components can be
placed closer together. Thus, the conductors between the components also become shorter
and the characteristics of the electronic circuits improve. For example, losses,

interferences, and transit-time delays can be significantly reduced.

The method permits a lead-free manufacturing process, which is environmentally

friendly.

When using a solderless manufacturing process, fewer undesirable intermetallics also

arise, thus improving the long-term reliability of the construction.
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— The method also permits three-dimensional structures to be manufactured, as the
installation bases and the components embedded in them can be stacked on top of each

other.

The invention also permits other preferred embodiments. For instance, flexible circuit boards
can be used in connection with the invention. Further, in embodiments, in which the
temperature of the installation base can be kept low during the entire process, organic

manufacturing materials can be used comprehensively.

With the aid of embodiments, it is also possible to manufacture extremely thin structures, in
which, despite the thinness of the structure, the components are entirely protected inside their

installation base, such as a circuit board.

In embodiments, in which the components are located entirely inside the installation base, the
connections between the circuit board and the components will be mechanically durable and

reliable.

The embodiments also permit the design of electronic-module manufacturing processes
requiring relatively few process stages. Embodiments with fewer process stages
correspondingly also require fewer process devices and various manufacturing methods. With
the aid of such embodiments, it is also possible in many cases to cut manufacturing costs

compared to more complicated processes.

The number of conductive-pattern layers of the electronic module can also be chosen
according to the embodiment. For example, there can be one or two conductive-pattern
layers. Additional conductive-pattern layers can be manufactured on top of these, in the
manner known in the circuit-board industry. A total module can thus incorporate, for
example, three, four, or five conductive-pattern layers. The very simplest embodiments have
only one conductive-pattern layer and indeed one conductor layer. In some embodiments,
each of the conductor layers contained in the electronic module can be exploited when

forming conductive patterns.

In embodiments, in which the conductor layer connected to a component is patterned only
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after the connection of the component, the conductor layer can include conductor patterns
even at the location of the component. A corresponding advantage can also be achieved in
embodiments, in which the electronic module is equipped with a second conductive-pattern
layer, which is located on the opposite surface of the base material of the module (on the
opposite surface of the insulation material layer relative to the conductive-pattern layer
connected to the component). The second conductor layer can thus also include conductive
patterns at the location of the component. The placing of conductive patterns in the conductor
layers at the location of the component will permit a more efficient use of space in the

module and a denser structure.

In the following, the invention is examined with the aid of examples and with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1, Figure 2, Figure 3A, Figure 3B, Figure 4A, Figure 4B, Figure 4C, Figure 5A,
Figure 5B, Figure 5C, Figure 6A, Figure 6B, Figure 6C, Figure 7A, Figure 7B, Figure 7C,
Figure 8A, Figure 8B, and Figure 8C Eigures—+—8 show a series of cross-sections of some

examples of manufacturing methods according to the invention and schematic cross-sectional

diagrams of some electronic modules according to the invention.

Figure 9 shows a cross-sectional view of an electronic module according to the invention,

which includes several installation bases on top of each other.

Figure 10, Figure 11, and Figure 12 Eigures1+0—12 show a series of cross-sections of some

examples of manufacturing methods according to the invention and schematic cross-sectional
views of an electronic module according to the invention wherein a flexible sheet is provided

as an installation base.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
In the methods of the examples, manufacturing starts from an installation base 1 of an
insulating substance, which is thicker than the components 6 that are later to be connected to

the base. Of course, the method can also be applied in such a way that the installation base 1
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and the component 6 are equally thick. In some embodiments, it is also possible to use
components 6 that are thicker than the installation base 1. Using a suitable method, through-
cavities 2, selected to suit the size of the components 6 to be installed, are made in the
insulating material layer 1. The alignment of the components 6 also requires suitable
alignment marks, to creation of which several different methods are available. One possible
method is to make small through-holes 3 near to the installation cavities 2 of the components
6. The precise alignment of the component preferably requires at least two through-holes. An
unpatterned metal film 4, which acts as the conducting surface of the installation base for the
components 6 to be installed and connected, is made on the first surface 1a of the insulating
substance layer 1. The metal film 4 can be manufactured, for example, by laminating copper
(Cu). The metal film 4 can also be a surfaced metal film, or some other film including several
layers or several materials. In some embodiments, for example, a copper film surfaced with a
layer of tin or gold can be used. In these embodiments, the surfacing is typically made on the
side of the insulating material layer 1. Another possible procedure is for the metal film 4 to

include surfacing only in the area of the installation cavities 2.

The components 6 are aligned with their installation cavities 2 with the aid of the alignment
holes 3, or some other alignment marks and the connection zones or contact protrusions 7 on
the surface of the components 6 are connected to the metal film 4. The connecting can take

place, for example, using the ultrasonic or thermo-compression methods.

The ultrasonic method then refers to a method, in which two pieces containing metal are
pressed against each other while vibration energy at an ultrasound frequency is brought to the
area of the joint. Due to the effect of the ultrasound and the pressure created between the
surfaces to be joined, the pieces to be joined are bonded metallurgically. Methods and
equipment for ultrasonic bonding are commercially available. Ultrasonic bonding has the

advantage that a high temperature is not required to form a bond.

The terms metal layer, metal film, metal contact bump, metal contact zone, and in general a
metal item, refer to the fact that the manufacturing material of the item contains enough of at
least one metal for the item to form a metallurgical bond with another item. The item can
naturally also include several metals as layers, accumulations, zones, or metal alloys. Possible

metals include particularly copper, aluminium, gold, and tin.
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The term thermo-compression method refers in turn to a method, in which two pieces
containing metal are pressed against each other while thermal energy is brought to the area of
the joint. The effect of the thermal energy and the pressure created between the surfaces to be
joined cause the pieces to be joined to be bonded metallurgically. Methods and equipment for

thermo-compression bonding are also commercially available.

In some embodiments, contact bumps 5, to which the connection zones or contact protrusions
7 of the components 6 are connected, are made on top of the conductive film 4. In such a
method, the contact bumps 5 can also be used to align the components 6 during the
components’ installation stage. The components 6 can, of course, be aligned with the aid of
other alignment marks, for example, the alignment holes 3, if such are made in the process
being used. In embodiments using contact bumps 5, the procedure can otherwise correspond
to embodiments in which contact bumps 5 are not used. The use of contact bumps 5 is
justified, for example, if the material of the components’ 6 contact zones or contact
protrusions 7 is not directly suitable for connection to the selected material of the conducting
layer 4. In that case, the material of the contact bumps 5 is selected to permit a bond using the
bumps 5 to be created. In such embodiments, the contact bumps 5 are thus intended to match
two different conductor materials to each other. For this purpose, the contact bump 5 can also
be manufactured as a layered structure, containing two or more layers of possibly differing

materials.

After the connection of the components 6, the space remaining in the installation cavity 2
around the component 6 is filled with a suitable filler 8, usually some kind of polymer filler.
The filling is intended to secure the component 6 mechanically to the insulating material
layer 1, thus achieving a mechanically more durable construction. The filler material 8 also
supports the conductive patterns 14 to be formed later from the conducting layer 4 and
protects the component and the bond between the component 6 and the conducting layer 4
during the formation of the conductive patterns 14. In principle, the securing of the
component 6 is not, however, an essential operation, especially in embodiments, in which

mechanical durability or a long life are not demanded of the structure.

If desired, a conductive film 9, from which conductive patterns 19 can be formed later, can

10
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also be made on the second surface 1b of the insulating material layer 1. The conductive film
9 can be manufactured in a manner corresponding to that of the conductive film 4 made of
the first surface la of the base. The manufacture of a second conductive film 9 is not,
however, necessary in simple embodiments and when manufacturing simple electronic
modules. A second conductive film 9 can, however, be exploited in many ways, such as
additional space for conductive patterns and to protect the components 6 and the entire
module against electromagnetic radiation (EMC shielding). With the aid of a second
conductive film 9 the structure can be reinforced and warping of the installation base, for

example, can be reduced.

The manufacturing processes according to the examples can be implemented using
manufacturing methods, which are generally known to those versed in the art of

manufacturing circuit boards.

In the following, the stages of the method shown in Figures 1 - 8 are examined in greater

detail.

Stage A (Figure 1):

In stage A, a suitable sheet 1 of insulating-material board, from which the body of the
installation base is formed, is selected for the manufacturing process of the electronic
module. The insulating-material layer 1 should preferably be thicker than the component to
be installed. The component can then be embedded entirely inside the installation base while
the electronic module will be even on both surfaces. Of course, thicker special components
can also be embedded into the installation base, their rear surface protruding outside the
second surface 1b of the insulating-material layer 1. This can be done particularly if it is not
intended to stack a second electronic module on top of the electronic module being
manufactured. In terms of the durability of the construction, however, it would be preferable

for the components to be embedded entirely inside the installation base.

The insulating-material layer 1 can be, for example, a polymer base, such as a glass-fibre
reinforced epoxy sheet FR4. In embodiments in which high temperatures are not needed in

the manufacturing process, the installation base 1 can also be a cheap and flexible organic
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sheet. Other examples of suitable materials for the insulating-material layer 1 are PI
(polyimide), FRS, aramide, polytetrafluoroethylene, Teflon®, and LCP (liquid crystal
polymer).

Stage B (Figure 2):

In stage B, through-cavities 2 of a suitable size and shape for the components to be embedded
in the sheet are made in the insulating-material layer 1. The cavities 2 can be made suitably,
for example, using some known method used in circuit-board manufacture. The cavities 2 can
be made, for example, mechanically by milling, impact, drilling, or with the aid of a laser.
The cavities 2 extend through the entire insulating-material layer 1, from its first surface 1a to
its second surface 1b. If several of the cavities 2 are made, they are positioned relative to each

other within the highest limits of accuracy possible for the manufacturing method being used.

Stage C (Figures 3A and 3B):

The example series of figures shows two alternative stage Cs. According to a modification of
the example process A (Figure 3A), in stage C a thin conductive film 4, or more generally a
conducting layer 4 is attached to the second surface 1b of the insulating-material layer 1. The
conductive film 4 is typically a metal film 4. In several embodiments, a suitable metal film is
a copper (Cu) film, though other metals and also metal alloys can very well be used. The
copper film can be attached to the insulating-material layer 1, for example, by lamination. An
adhesive layer, which is spread on the surface of the insulating-material layer 1 or of the
conductive film 4 prior to laminating the conductive film 4, can be used to aid the attachment
of the conductive film 4. In the example processes, patterns have not yet been made in the
conductive film 4 at this stage, so that there is no need to particularly align the film 4 relative
to the insulating-material layer 1. During, or after the attaching of the conductive film 4,
through-holes 3, which can be used later to align the components in the component
installation stage, can also be made in the installation base. However, it is not essential to
make through-holes 3, as instead other suitable alignment marks can be used to align the
components. If through-holes 3 are made, it would be best for there to be at least two of them
in the installation base. It is also possible to proceed so that two through-holes 3 are made for

each component to be installed. In the embodiment shown in the figures, the through-holes 3
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used to align the components extend through both the insulating-material layer 1 and the
conductive film 4. This has the advantage that the same alignment marks (the through-holes

3) can be used for alignment on both sides of the installation base.

In stage C of the B modification of the example process (Figure 3B), the procedure is mainly
the same as is the A modification, except that, in addition to the stages shown in the A
modification, in the B modification contact bumps 5 are made on the surface of the
conductive film 4. The contact bumps 5 can be made in the conductive film 4 prior to the
attachment of the conductive film 4 to the insulating material layer 1. The contact bumps 5
are then aligned relative to each other, while in the attachment stage of the conductive film 4
the conductive film 4, together with the contact bumps, is aligned relative to the insulating-
material layer 1 and particularly to the installation cavities 2 made in the insulating-material
layer 1. A second alternative is to first attach the conductive film 4 to the insulating-material
layer 1 and after this make the contact bumps 5 on the bottom of the installation cavities 2.
The contact bumps 5 are intended to connect a component to be installed later to the
conductive film 4. In the example process, the contact bumps 5 are manufactured from some
metallurgically compatible material, such as gold (Au). The contact bumps can be made
using some process generally known in the circuit-board industry. If through-holes 3 are used
in the process for alignment, they can be made in the same stage. The through-holes 3 can
also be made after making the contact bumps 5, in which case they should be aligned as
accurately as possible relative to the contact bumps 5, or else prior to manufacturing the
contact bumps 5, in which case the contact bumps 5 are aligned relative to the through-holes

3.

Stage D (Figures 4A, 4B, and 4C):

Three modifications of Stage D are shown. In the A modification (Figure 4A), a component
6, which includes contact bumps 7 in the connection zones of the component, is connected to
the installation base. The contact bumps 7 of the component are connected to the conductive
layer 4, so that an electrical contact is formed between the contact bump 7 and the conductive
layer 4. It would be good for the connection to also withstand mechanical stress, so that the
connection will not be easily broken in later process stages, or during the operation of the

electronic module. The connection is formed using a suitable connection method, for
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example, the ultrasonic and thermo-compression methods. In the connection stage, the
through-holes 3 made for alignment, or other available alignment marks are used to align the

component 6.

In the B modification (Figure 4B) too, a component 6, which includes contact bumps 7 in the
connection zones of the component, is connected to the installation base. The difference to
the A modification is that, in the B modification, contact bumps 5 are also formed on top of
the conductive layer 4. The contact bumps 7 of the component are then connected to the
contact bumps 5 of the installation base. The connection can, as in modification A, be formed
using a suitable connection method, for example, the ultrasonic or thermo-compression
methods. In the B modification, the component can be aligned, according to the embodiment,
using the contact bumps 5, the through-holes 3, or other alignment marks suitable for

alignment.

In the C modification of the example process, as in the B modification, an installation base is
used, in which contact bumps 5 are made on top of the conductor layer 4. Unlike in the A and
B modifications, in the C modification a component 6 is used, the surface of which has flat
contact zones, but no actual contact bumps 7, or other corresponding contact protrusions. In
the C modification, connection and alignment are carried out as in the B modification, except
that the connection is formed between the conductive material of the contact zones and the

contact bumps 5 of the installation base.

Stage E (Figures 5A, 5B, and 5C):

In stage E, the space remaining between the component 6 and the installation base is
completely filled with a filler 8, which is, for example, some suitable polymer. For example,
epoxy filled with suitable particles can be used as the polymer. The polymer can be spread
using, for example, some known vacuum-paste-pressing device suitable for the task. Figures
5A, 5B, and 5C show the installation base after the attachment of a component, in A, B, and
correspondingly C modifications of the process. The purpose of the filler 8 is to secure the
component 6 mechanically to the insulating-material layer 1, so that the electronic module
will better withstand mechanical stress. In addition, the filler 8 protects the component 6

during later process stages. Protecting the component 6 can be particularly beneficial in
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embodiments, in which conductive patterns are formed by etching the conductive layer 4 and
in which the surface of the component 6 is sensitive to the effect of the etching agent used.
Otherwise, the filling of the installation cavity 2 is in no way essential and, at least in some

embodiments, stage E can be omitted or performed at a later stage in the process.

In some embodiments, the installation cavity 2 can be dimensioned to the size of the
component 6, so that a friction fit is created between the component and the installation
cavity 2, filler 8 then not being necessarily required. Such an embodiment is, however more
challenging in terms of the manufacturing technology while the final result remains

mechanically weaker than in the embodiments shown in Figures 5A, 5B, and 5C.

In embodiments, in which conductive patterns are formed on the second surface 1b of the
insulating layer 1, the manufacture of the conductive patterns can be facilitated by evening

the second surface 1b of the insulating layer 1, with the aid of a filler 8.

Stage F (Figures 6A, 6B, and 6C):

Figures 6A, 6B, and 6C show the electronic module after the carrying out of stage F, in
modifications A, B, and C of the process, respectively. Stage F itself is, however, performed
in the same way in each of these modifications. In stage F, conductive patterns 14 are formed
from the conductive layer 4 using some suitable method. The conductive patterns 14 can be
made, for instance, by removing the conductive material of the conductive layer 4 from
outside of the conductive patterns. The conductive material can be removed, for example,
using one of the selective etching methods that are widely used and well known in the circuit-
board industry. If the conductive layer 4 is made from a special material, the conductive
patterns 14 can also formed in such a way that the conductivity of the conductive material 4
is removed from outside of the conductive patterns, for example, with the aid of
electromagnetic radiation. When using a conversely reactive material, the material is put into
a conductive state in the area of the conductive patterns. Thus, the conductive layer 4 is, in
the previous stages of the method, actually the insulating layer, which can be converted to be
conductive with the aid of special treatment. The manner of forming the conductive patterns

14 is thus not, as such, essential to the manufacture of the electronic module.
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The conductive patterns are aligned with the aid of alignment marks made in the installation
base. The alignment marks can be the same that are used to align the components, or else
separate alignment marks, which are made at a specific location relative to the alignment
marks used in the alignment of the components. Because the components and conductive
patterns are both aligned relative to the alignment marks on the installation base, they are thus

also aligned relative to each other.

If through-holes 3 are made in the embodiment, the conductive patterns to be made can be

aligned with the aid of the through-holes 3.

After stage F, the electronic module includes a component 6, or several components 6 and
conductive patterns 14, with the aid of which the component or components 6 can be
connected to an external circuit, or to each other. The conditions for manufacturing a
functional totality then exist already. The process can thus be designed in such a way that the
electronic module is already finished after stage F and Figures 6A, 6B, and 6C show
examples of some possible electronic modules that can be manufactured using the example
methods. Of course, if it is wished, the process can also continue after stage F, for example,
by making conductive patterns on the second surface 1b of the insulating layer 1, or by

surfacing the electronic module with a protective substance.

Stage G (Figures 7A, 7B, and 7C):

Figures 7A, 7B, and 7C show embodiments of the manufacturing process as A, B, and C
modifications, in which, after stage E, a conductive layer 9 is formed on the second surface
1b of the insulating layer 1. In the embodiments shown in Figures 7A, 7B, and 7C, stage F is

thus omitted, the method moving to stage G directly from stage E.

Stage G corresponds to stage C, in which a conductive layer 4 is made on the first surface la
of the insulating layer 1. As in stage C, the conductive layer 9 can be made, for example, by
laminating, on the second surface 1b of the insulating layer 1, a type of electrically-
conductive film 9 corresponding to the one on the first surface 1a. The lamination can exploit
an adhesive spread on the surface of the base or film, and which during the lamination stage

attaches the installation base and the electrically-conductive film to each other.
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Stage H (Figures 8A, 8B, and 8C):

Stage H can be carried out after stage G, if it is wished to pattern the conductive layer 9
formed on the second surface 1b of the insulating layer 1. Stage H corresponds to stage F,
with the difference that, in stage H, in addition to the conductive patterns 14, other
conductive patterns 19 are formed from the conductive layer 9 made on the second surface 1b
of the insulating layer 1. After carrying out stage H, the electronic module will include
conductive patterns on both surfaces of the insulating-material layer 1. The second
conductive-pattern layer will provide more diverse connection possibilities between the
components 6. Figures 8A, 8B, and 8C show the electronic module after the carrying out of
stage H, respectively in A, B, and C modifications of the process. Stage F itself is, however,

carried out in the same way in each of these modifications.

After stage H, the electronic module includes a component 6, or several components 6 and
conductive patterns 14 and 19. The examples of Figures 8A, 8B, and 8C show some possible
electronic modules that can be manufactured using the example methods. If desired, the
process can continue after stage H, for example, by making a feed-through, or feed-throughs,
with the aid of which suitable points in the conductive pattern 14 can be connected
electrically to suitable parts of the conductive pattern 19. The electronic module can also be

surfaced with a protective substance.

Figure 9

Figure 9 shows a multi-layered electronic module, which includes three installation bases 1
laminated on top of each other, together with their components 6, and a total of six
conductive-pattern layers 14 and 19. The installation bases 1 are attached to each other with
the aid of intermediate layers 32. The intermediate layer 32 can be, for example, a pre-preg
epoxy layer, which is laminated between the installation bases 1. After this, holes running
through the module are drilled in the electronic module, in order to form contacts. The
contacts are formed with the aid of a conductive layer 31 grown in the holes. With the aid of
the conducts 31 running through the electronic module, the various conductive-pattern layers

14 and 19 of the installation bases 1 can be suitably connected to each other, thus forming a
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multi-layered functioning totality.

On the basis of the example of Figure 9, it is clear that the method can also be used to
manufacture many different kinds of three-dimensional circuit structures. The method can be
used, for example, in such a way that several memory circuits are placed on top of each other,
thus forming a package containing several memory circuits, in which the memory circuits are
connected to each other to form a single functional totality. Such packages can be termed
three-dimensional multichip modules. In modules of this kind, the chips can be selected
freely and the contacts between the various chips can be easily manufactured according to the

selected circuits.

The sub-modules (installation bases 1 with their components 6 and conductors 14 and 19) of
a multi-layered electronic module can be manufactured, for example, using one of the
electronic-module manufacturing methods described above. Some of the sub-modules to be
connection to the layered construction can, of course, be quite as easily manufactured using

some other method suitable for the purpose.

The examples of Figures 1 - 9 show some possible processes, with the aid of which our
invention can be exploited. Our invention is not, however, restricted to only the processes
disclosed above, but instead the invention also encompasses various other processes and their
end products, taking into account the full scope of the Claims and the interpretation of their
equivalences. The invention is also not restricted to only the constructions and methods
described by the examples, instead it is obvious to one versed in the art that various
applications of our invention can be used to manufacture a wide range of different electronic
modules and circuit boards differing greatly from the examples described above. Thus, the
components and wiring of the figures are shown only with the intention of illustrating the
manufacturing process. Thus, many alterations to and deviations from the processes of the
examples shown above can be made, while nevertheless remaining within the basic idea
according to the invention. The alterations can relate, for example, to the manufacturing

techniques described in the different stages, or to the mutual sequence of the process stages.

With the aid of the method, it is also possible to manufacture component packages for

connection to a circuit board. Such packages can also include several components that are
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connected electrically to each other.

The method can also be used to manufacture total electrical modules. The module can also be
a circuit board, to the outer surface of which components can be attached, in the same way as

to a conventional circuit board.

Figure 10 illustrates further embodiments of the present invention wherein a flexible sheet 10
is provided as an installation base. Conductive patterns 14 are further affixed to the flexible
sheet. The conductive patterns may be affixed to the flexible sheet such that the conductive
patterns may flex with the flexible sheet. The conductive patterns themselves may be flexible.
A component, for example a microchip, is connected to the conductive patterns via flat
contact elements 7. The component may be secured to the flexible sheet via a filler 11. The
filler may be rigid. In certain embodiments the component may be entirely enclosed in the

filler as illustrated in Figure 10.

The filler may provide protection for the component. Further benefits of the filler could
include providing structure to the electronic module. At the same time a rigid filler with a
flexible sheet and conductive-pattern layer allows for varied configurations of the electronic

module as illustrated by Figures 11 and 12.

In the example embodiment illustrated by Figure 11 two components 6 are enclosed in a filler
11. This filler may be applied to the components individually prior to the electronic module
being folded. As shown, the flexible sheet 10 and conducive patterns 14 could allow for the
electronic module of Figure 10 to be folded upon itself to form the electronic module of

figure 11.

Figure 11 further illustrates two components which are affixed to the same side of the flexible
sheet 10 and yet oriented differently. Orientation as illustrated in Figure 11 refers to the
direction the contact pads 7 are facing. At least for some applications, this allows for simpler
manufacture of a multi-layered structure by first manufacturing a single layer structure on a
flexible or semi-flexible basis and then manipulating the structure to form a multi-layered

structure with components in at least two different layers.

19

110



10

15

20

25

30

Substitute Specification - MARKED-UP
Figure 12 further illustrates an electronic module which could be formed from the electronic
module of figure 10. Within figure 12 the components 6 are affixed to the flexible sheet 10
via an affixing agent 12. The conductive patterns 14 are also affixed to the flexible sheet and
connected to at least some of the flat contact zones 7 of the components. Filler 10 is placed
opposite the components between portions of the flexible sheet. This could serve to provide
electrical isolation between portions of the conductive patterns. The filler may also provide

structure to the electronic module.

It is to be understood that the embodiments of the invention disclosed are not limited to the
particular structures, process steps, or materials disclosed herein, but are extended to
equivalents thereof as would be recognized by those ordinarily skilled in the relevant arts. It
should also be understood that terminology employed herein is used for the purpose of

describing particular embodiments only and is not intended to be limiting.

Reference throughout this specification to “one embodiment” or “an embodiment” means that
a particular feature, structure, or characteristic described in connection with the embodiment
is included in at least one embodiment of the present invention. Thus, appearances of the
phrases “in one embodiment” or “in an embodiment” in various places throughout this

specification are not necessarily all referring to the same embodiment.

As used herein, a plurality of items, structural elements, compositional elements, and/or
materials may be presented in a common list for convenience. However, these lists should be
construed as though each member of the list is individually identified as a separate and
unique member. Thus, no individual member of such list should be construed as a de facto
equivalent of any other member of the same list solely based on their presentation in a
common group without indications to the contrary. In addition, various embodiments and
example of the present invention may be referred to herein along with alternatives for the
various components thereof. It is understood that such embodiments, examples, and
alternatives are not to be construed as de facto equivalents of one another, but are to be

considered as separate and autonomous representations of the present invention.

Furthermore, the described features, structures, or characteristics may be combined in any
suitable manner in one or more embodiments. In the following description, numerous
specific details are provided, such as examples of lengths, widths, shapes, etc., to provide a
thorough understanding of embodiments of the invention. One skilled in the relevant art will

recognize, however, that the invention can be practiced without one or more of the specific
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details, or with other methods, components, materials, etc. In other instances, well-known
structures, materials, or operations are not shown or described in detail to avoid obscuring

aspects of the invention.

While the forgoing examples are illustrative of the principles of the present invention in one
or more particular applications, it will be apparent to those of ordinary skill in the art that
numerous modifications in form, usage and details of implementation can be made without
the exercise of inventive faculty, and without departing from the principles and concepts of
the invention. Accordingly, it is not intended that the invention be limited, except as by the

claims set forth below.
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
17/005,527 08/28/2020 3729 1720 PIM0001USC1 1 1
CONFIRMATION NO. 9070
167455 UPDATED FILING RECEIPT

1015 16th St UntA NW 0 A M

Washington, DC 20009
Date Mailed: 10/28/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Risto Tuominen, Helsinki, FINLAND;
Petteri Palm, Regensburg, GERMANY;
Applicant(s)
IMBERATEK, LLC, Herndon, VA;

Power of Attorney: The patent practitioners associated with Customer Number 167455

Domestic Priority data as claimed by applicant
This application is a CON of 16/104,979 08/20/2018 PAT 10765006
which is a CON of 14/467,079 08/25/2014 PAT 10085345
which is a CIP of 12/603,324 10/21/2009 PAT 8817485
which is a CIP of 11/907,795 10/17/2007 PAT 7609527
which is a CON of 10/546,820 08/25/2005 PAT 7299546
which is a 371 of PCT/FI2004/000101 02/25/2004

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

page 1 of 4
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 09/09/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/005,527

Projected Publication Date: 02/04/2021

Non-Publication Request: No

Early Publication Request: No

Title

Electronic module
Preliminary Class
029
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.

page 4 of 4
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/005,527
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), b), or (@) N/A N/A N/A N/A 320
SEARCH FEE
(37 CFR 1.16(K). (), or () N/A N/A N/A N/A 700
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a) N/A N/A N/A N/A 800
TOTAL CLAIMS .
(37 CFR 1.16(i)) 1 minus 20= OR [|x 100 = 0.00
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 1 minus 3 = x 480 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
] Total 0 " -
= (37 CF; Iav16(i)) Mins = OR |x =
=] Independent * Minus | *** =
E (37 orR 1.16(h) = OR |x =
<§( Application Size Fee (37 CGFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total . Minus | ** = -
= (37 oFg{ ?16@)) OR |x -
% Independent Minus - = _ OR M _
W | Grcrr11sM) = =
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWww.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/005,527 08/28/2020 Risto Tuominen PIM0001USC1 9070
167455 7590 11/12/2020 | EXAMINER |
Capitol IP Law Group, PLLC
1918 18th St., Unit 4, NW NGUYEN, HOA CA0
Washington, DC 20009
| ART UNIT | PAPER NUMBER |
2847
| NOTIFICATION DATE | DELIVERY MODE |
11/12/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

patent@capitoliplaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

17/005,527 Tuominen et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
HOA C NGUYEN 2847 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 8/28/20.
0J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)O An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)(O Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (0 Claim(s) ___is/are allowed.
7) Claim(s) 1 is/are rejected.
8) [ Claim(s) _____is/are objected to.
9) (0 Claim(s) _____ are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(0 The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 8/28/20 is/are: a) accepted or b)(J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[¥) Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)v All b)(J Some**  ¢)J None of the:
1.0 Certified copies of the priority documents have been received.
2.l¥} Certified copies of the priority documents have been received in Application No. 10/546820.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
Paper No(s)/Mail Date
4) [ Other:

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)
Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20201106
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Application/Control Number: 17/005,527 Page 2
Art Unit: 2847

DETAILED ACTION
Notice of Pre-AlA or AIA Status

The present application is being examined under the pre-AlA first to invent provisions.

Double Patenting
1. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have
been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See

MPEP § 717.02 for applications subject to examination under the first inventor to file
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Application/Control Number: 17/005,527 Page 3
Art Unit: 2847

provisions of the AIA as explained in MPEP § 2159. See MPEP § 2146 et seq. for
applications not subject to examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets
all requirements is auto-processed and approved immediately upon submission. For

more information about eTerminal Disclaimers, refer to

2. Claim 1 is rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 1-34 of U.S. Patent No. 10,765,006. Although the claims at
issue are not identical, they are not patentably distinct from each other because: Claims
1-34 of the U.S. Patent No. 10,765,006 contain limitations that read on every limitation

recited in claim 1 of the instant application.

3. Claim 1 is also rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 1-27 of U.S. Patent No. 7,609,527. Although the claims at

issue are not identical, they are not patentably distinct from each other because:
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Application/Control Number: 17/005,527 Page 4
Art Unit: 2847

Claims 1-27 of the U.S. Patent No. 7,609,527 contain limitations that read on
every limitation recited in claim 1 of the instant application, except a fillers around the
component, the filler securing the component mechanically to a flexible sheet.

However, a fillers around a component and the filler securing the component
mechanically to a flexible sheet is well known in the art.

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to a fillers around the component, the filler securing the

component mechanically to a flexible sheet as is well known in the art.

Claim Rejections - 35 USC § 103
4. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102, if the differences between the subject matter sought to be patented
and the prior art are such that the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary skill in the art to which said subject
matter pertains. Patentability shall not be negatived by the manner in which the invention was
made.

5. Claim 1 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over
Murayama et al. (US 6548330, hereafter Murayama) in view of Shangguan et al. (US

6011313, hereafter Shangguan).
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Application/Control Number: 17/005,527 Page 5
Art Unit: 2847

Regarding claim 1, Murayama, as shown in figure 6, discloses an electronic
module, comprising:

a first conductive-pattern layer (7) having a first surface,

a second conductive-pattern layer (5-6, the interconnection layer connected to
the interconnection layer 5) having a second surface,

an insulating-material layer (4) between the first surface of the first conductive-
pattern layer and the second surface of the second conductive-pattern layer,

a component (10, the first semiconductor at the bottom) inherently having flat
contact zones between the first surface of the first conductive-pattern layer and the
second surface of the second conductive-pattern layer, and

a filler (11) around the component, the filler securing the component
mechanically to a flexible sheet (3).

Murayama is silent about (a) the insulating material layer (4) and the sheet (3)
are flexible; and (b) at least some of the flat contact zones being electrically connected
to the first conductive-pattern layer by means of solderless and metallurgical
connections, said connections each comprising at least one solid contact bump
between the first conductive-pattern layer and the respective contact zone.

Regarding (a), the Examiner takes Official Notice that flexible insulating material
is well known in the printed circuit board art. Therefore, it would have been obvious to
one having ordinary skill in the art at the time the invention was made to have the
insulating-material (4) and the sheet (3) are flexible, since flexible insulating layer is well

known in the printed circuit board art.
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Application/Control Number: 17/005,527 Page 6
Art Unit: 2847

Regarding (b), Shangguan, as shown in figures 1-4, discloses a component (10)
having a flat contact zone and is electrically connected to a circuit board (26) having a
conductive layer (22) formed thereon. The component is connected to the conductive
layer by means of solderless and metallurgical connections comprising at least one
solid contact bump between the component and the conductive layer.

It would have been obvious to one having ordinary skill in the art at the time the
invention was made to have the at least some of the flat contact zones being
electrically connected to the first conductive-pattern layer by means of solderless and
metallurgical connections, and said connections each comprising at least one solid
contact bump between the first conductive-pattern layer and the respective contact zone

as suggested by Shangguan in order to prevent solder bridge if solder is used.

Conclusion
6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HOA CAO NGUYEN whose telephone number is
(5671)272-8293. The examiner can normally be reached on Monday-Thursday (7:30-
5:30).

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Timothy J Thompson can be reached on 571-272-2342. The fax phone
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Application/Control Number: 17/005,527 Page 7
Art Unit: 2847

number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/HOA C NGUYEN/
Primary Examiner, Art Unit 2847
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- 6002592-$ or US-5835355-$ or US-
: 5808874-$ or US-6908794-$ or US-
- 5937320-$ or US-6984576-$ or US-
- 6537854-$ or US-6082610-$ or US-

151051159

6011313-5 or US-7003864-9).did.

US-PGPUB;

R 2019/02/19

:09:02

USPAT; :
USOCR; FPRS; :
EPO; JPO;
DERWENT;
IBM_TDB

1 S12 and flexible

: 5389.cpc. HO5K1/181-185.cpc.) and
 flexible and ((chip component device
- semiconduct$3) with (cavity hole
_opens$3))

@ad<'20030226" and (HO1L23/535-

IBM_TDB

US-PGPUB;
USPAT; :
USOCR; FPRS; -
EPO; JPO;
DERWENT;

12019/02/19
109:02 z

US-PGPUB;
USPAT:; :
USOCR; FPRS; |
EPO; JPO;
DERWENT;
IBM_TDB

oR 12019/02/19

:09:18

514 and embedded

US-PGPUB;
USPAT; :
USOCR; FPRS; -
EPO; JPO;
DERWENT;
IBM_TDB

:2019/02/19
;09:19 :

- S14 and metallurgical

US-PGPUB;
USPAT:; :
USOCR; FPRS; |
EPO; JPO;
DERWENT;

IBM_TDB

US-PGPUB;
USPAT; :
USOCR; FPRS; :
EPO; JPO; :
DERWENT;
IBM_TDB

US-PGPUB;
USPAT; :
USOCR; FPRS; |

12019/02/19
109:19 é

12019/02/19
:09:25
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DERWENT;
IBM_TDB

S19:17  ("20020117743" | "20020185303" | US-PGPUB; :OR ‘ON :2019/02/19 .
: :"20030068852" | "20030137045" | USPAT; : : :09:28 ;
1"3192307" | "4246595" | "5306670" | USOCR : é :
:"5432677" | "6038133" | "6154366" |
1"6271469" | "6292366" | "6475877" |
- "6489685" | "6538210" | "6625880").PN.

S20 106  ("4697203" | "5346750" | "5821456" |  US-PGPUB;  OR ON  2019/02/19
: "6038133" | "6350952").PN. OR USPAT; : 109:31 s
("6538210").URPN. USOCR : f :

§21:106 :S20S20 US-PGPUB; ‘OR ‘ON :2019/02/19
: USPAT; : 109:33
USOCR; FPRS; : : :
EPO; JPO; :
DERWENT;
IBM_TDB

S22 1122 1519520 US-PGPUB; :OR ‘ON :2019/02/19
USPAT; ; 109:33 z
USOCR; FPRS; : : :
EPO; JPO; 3
DERWENT;
: : IBM_TDB : 3 : :
S23 33 S22 and (board substrate layer core) US-PGPUB; :OR :ON :2019/02/19
i : with flexible USPAT; i :09:33 :
USOCR; FPRS; : ? i
EPO; JPO;
DERWENT;
IBM_TDB

S24 85 ("20020017711" | "20020053465" | US-PGPUB; :OR ‘ON :2019/02/19
: 1"20020117743" | "20020133943" | USPAT; : : :09:36 :
:"20020185303" | "20030067074" | USOCR ' ? f
-"20030068877" | "20030100142" |
1"20030137045" | "20030159852" |
:"20030209796" | "20040097086" |
:"20040266067" | "20050000729" |
:"20050001331" | "20050285244" |
1"'20060105500" | "20060124345" |
:"20060163740" | "20070166886" |
-"20070267136" | "20080202801" |
:"20100202115" | "4246595" | "4731645"
.| "4993148" | "5042145" | "5048179" |
:"5081562" | "5216806" | "5227338" |
-"5248852" | "5306670" | "5353195" |
"5355102" | "5407864" | "5497033" |
:"5510580" | "5552633" | "5633204" |
1"5637919" | "5654220" | "5838545" |
"5840593" | "5870289" | "5882957" |
:"5936847" | "5985693" | "6037665" |
:"6038133" | "6084781" | "6154366" |
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("5656550" | "5976912" | "6238952" |
"6294830").PN.

"6232666" | "6242282" | "6271469" |
"6284564" | "6292366" | "6396148" |
"6402970" | "6475877" | "6489685" |
"6537848" | "6538210" | "6551861" |
"6562660" | "6576493" | "6607943" |
"6701614" | "6710458" | "6713859" |
"6783077" | "6790712" | "6806428" |
"6876072" | "6979596" | "6991966" |
"7183658" | "7294529" | "7358445" |
"7663215" | "7673387" | "7696005").PN.
'OR ("8240033").URPN.

23

524 and (board substrate layer core)

with flexible

: - @ad<"20030226" and ((circuit wiring)

_near2 (substrate board module)) and
 flexible and ((chip component device
: semiconduct$3) with (cavity hole

open$3) with (embed$4 insert$3))

527 and (board substrate module) with

 flexible

US-PGPUB;

USPAT;

USOCR; FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR

US-PGPUB;
USPAT;

USOCR; FPRS; |

EPO; JPO;
DERWENT;

IBM_TDB
US-PGPUB;

USPAT;

USOCR; FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

oR

oN

12019/02/19
109:44 :

31

1528 and metallurgical

1528 not 529

US-PGPUB;
USPAT;

USOCR; FPRS; |

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;

USOCR; FPRS;

EPO; JPO;
DERWENT;

IBM_TDB

$30 not (518 519 520 S21 522 23524

1525 526)
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US-PGPUB;
USPAT;

USOCR; FPRS; |

EPO; JPO;
DERWENT;
IBM_TDB

2019/02/19
09:37 3

12019/02/19
09:38 %

12019/02/19
:09:40 :

12019/02/19 |
:09:42 :

12019/02/19
:09:42 :

2019/02/19
:09:45



S36

1,415

182

175

343

Santensnsy

S31 and core with (open$3 cavity hole)

 @ad<"20030226" and 361/761.ccls. and
flexible

"4466181" | "4544989" | "4630096" |
"4640010" | "4700276" | "4700473" |
"4729061" | "4744008" | "4827377" |
"4880684" | "4882657" | "4931853" |
"4999740" | "5032896" | "5046242" |
"5048179" | "5049980" | "5081563").PN.
' OR ("5241456").URPN.

1536 and flexible

IBM_TDB
US-PGPUB;

1BM_TDB
US-PGPUB;

US-PGPUB;
USPAT; _
USOCR; FPRS;
EPO; JPO;
DERWENT;

12019/02/19
109:45 5

2019/02/19

ON
: 109:47

OR
USPAT; f

USOCR; FPRS;

EPO; JPO;
DERWENT;
IBM_TDB
US-PGPUB;
USPAT; ;
USOCR; FPRS;
EPO; JPO;
DERWENT;

R 2019/02/19

ON
: 510:05

oR 12019/02/19

ON
: é10:06

USPAT: :
USOCR; FPRS: :
EPO; JPO; ?
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR

OR  ON 2019/02/19

210:10

US-PGPUB;
USPAT; :
USOCR; FPRS; :
EPO; JPO;
DERWENT;
IBM_TDB

12019/02/19
:10:16 :

:("20010002607" | "20010007370" |
1"20010021541" | "20010028114" |
:"20010042925" | "20020014004" |
:"20020066952" | "20020117330" |
:"20020125556" | "20020125571" |
1"20020153602" | "20020164838" |
1"20020171152" | "20020185735" |
:"20030006494" | "20030048108" |
:"20030057544" | "20030094666" |
-"'20030094700" | "20030106213" |
:"20030124767" | "20030162378" |
:"20030164540" | "20040036164" |

US-PGPUB;
USPAT; _
USOCR; FPRS; -
EPO; JPO;
DERWENT;
IBM_TDB

12019/02/19
110:18 :
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'20040038447" | "20040041757" |
:"20040075164" | "20040090756" |
-"20040110319" | "20040119152" |
:"20040124518" | "20040148773" |
:"20040152292" | "20040160751" |
:"20040188499" | "20040262728" |
1"20040262734" | "20050017369" |
"'20050035440" | "20050062492" |
:"20050082664" | "20050095835" |
1"20050116326" | "20050133916" |
1"20050133932" | "20050140265" |
:"20050151235" | "20050151238" |
:"20050161814" | "20050173805" |
."20050173807" | "20050176233" |
"20050181544" | "20050181655" |
:"20050212109" | "20050253213" |
:"20050266672" | "20050285246" |
-"'20060087013" | "20060118641" |
:"20060166397" | "20060197220" |
:"20060255449" | "20060278682" |
."20070010086" | "20070015353" |
-"20070080360" | "20070148822" |
:"20070181989" | "20070190747" |
:"20070235850" | "20070254406" |
1"'20070271781" | "20070290325" |
:"20080006942" | "20080017968" |
:"20080023805" | "20080032519" |
-"20080042265" | "20080047741" |
"'20080048309" | "20080048690" |
:"20080048691" | "20080048697" |
-"20080054434" | "20080073769" |
1"'20080073771" | "20080100316" |
:"20080100317" | "20080100318" |
:"20080100324" | "20080105984" |
."20080106281").PN. OR ("20080106282"
| "20080106283" | "20080106284" |
:"20080106285" | "20080106291" |
-"20080106872" | "20080111233" |
:"20080111568" | "20080111569" |
:"20080111570" | "20080112144" |
:"20080112145" | "20080112146" |
."20080112147" | "20080112148" |
1"20080112149" | "20080116912" |
:"20080116913" | "20080116914" |
1"20080116915" | "20080116916" |
1"20080117611" | "20080117612" |
:"20080117613" | "20080121879" |
:"20080123310" | "20080129319" |
."20080129320" | "20080132094" |
"20080156518" | "20080164595" |
:"20080169548" | "20080211084" |
:"20080217708" | "20080277776" | : 2 : ;
1"'20080280393" | "20080284045" | : i : i
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1"'20080303153" | "20080308305" |
:"20080315385" | "20090008796" |
-"20090014876" | "20090026609" |
:"20090032913" | "20090045497" |
:"20090050994" | "20090072375" |
:"20090085185" | "20090085205" |
1"20090091009" | "20090102063" |
1"20090104736" | "20090127686" |
:"20090128176" | "20090140415" |
:"20090160065" | "20090166664" |
."20090189288" | "20090194829" |
1"20090206461" | "20090212442" |
:"20090236700" | "20090236753" |
."20090256229" | "20090261466" |
1"20090315579" | "20100007009" |
:"20100025835" | "20100044860" |
:"20100052135" | "20100078789" |
-"20100078795" | "20100087035" |
1"'20100090330" | "20100109138" |
:"20100117212" | "20100133675" |
."20100142170" | "20100193937" |
-"20100200981" | "20100224975" |
1"20100232129" | "20100237471" |
:"20100258955" | "20100289142" |
-"20100314748" | "20100327419" |
1"20110042699" | "20110068478" |
:"20110115081" | "20110147911" |
1"20110157834" | "20110272449").PN.
'OR ("20120001336" | "20120043655" |
:"20120063090" | "20120080787" |
1"20120086111" | "20120086130" |
1"20120119380" | "20120126431" |
"20120153444" | "20120184116" |
:"20130001797" | "20130049218" |
."20130153646" | "20130200524" |
1"20130234317" | "20130256847" |
:"20130323409" | "20130328178" |
-"20140035892" | "20140103527" |
:"20140124949" | "20140175657" |
:"20140225248" | "20140239479" |
:"20140239490" | "20140308907" |
:"20140312503" | "20150044823" |
1"20150076714" | "20150130054" |
:"20150206865" | "20150340305" |
1"20150380376" | "20160043813" |
."20160172268" | "20160200566" |
1"20160225692" | "3289452" | "3358897"
‘| "3430835" | "3623649" | "3795037" |
."3900153" | "4067104" | "4072816" |
"4213556" | "4327860" | "4422568" |
:"4437604" | "4604644" | "4642889" |
1"4667267" | "4695870" | "4716049" | : : : :
"4725692" | "4771930" | "4793814" | : : ; g
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1"4804132" | "4902600" | "4924353" |
:"4925083" | "4955523" | "4975079" |
- "4982265" | "4998885" | "4999472" |
:"5067007" | "5067382" | "5083697" |
:"5095187" | "5133495" | "5138438" |
:"5148265" | "5148266" | "5186381" |
-"5189505" | "5196726" | "5203075" |
"5214308" | "5220489" | "5222014" |
:"5238173" | "5241456" | "5316788" |
1"5340771" | "5346118" | "5371654" |
1 "5397997" | "5438224" | "5455390" |
- "5468995" | "5494667" | "5495667" |
:"5518964" | "5531022" | "5536909" |
."5541567" | "5571428" | "5578869" |
"5608265" | "5615824" | "5635846" |
:"5656550" | "5659952" | "5679977" |
1"5688716" | "5718361" | "5726493" |
"5731709" | "5736780" | "5736785" |
. "5766987").PN. OR ("5787581" |
:"5801441" | "5802699" | "5811982" |
."5821763" | "5830389" | "5831836" |
."5839191" | "5854507" | "5874781" |
:"5898991" | "5908317" | "5912505" |
:"5948533" | "5953624" | "5971253" |
"5973391" | "5977618" | "5980270" |
:"5989936" | "5994152" | "6000126" |
:"6002168" | "6032359" | "6038136" |
-"6052287" | "6054337" | "6054756" |
1"6077380" | "6117694" | "6121676" |
:"6124546" | "6133072" | "6145733" |
-"6157080" | "6158647" | "6164523" |
"6168965" | "6177636" | "6180881" |
:"6194250" | "6194291" | "6202297" |
:"6206273" | "6208024" | "6211572" |
."6211574" | "6215670" | "6218728" |
"6225688" | "6238949" | "6258625" |
:"6260264" | "6262482" | "6268662" |
-"6295729" | "6300780" | "6303997" |
:"6313528" | "6316838" | "6329224" |
:"6332270" | "6334247" | "6358627" |
1"6362520" | "6362525" | "6376769" |
-"6388333" | "6395199" | "6399426" |
1"6407448" | "6407456" | "6410431" |
:"6413850" | "6439450" | "6458411" |
1"6469260" | "6469373" | "6476503" |
"6476506" | "6476583" | "6486545" |
:"6489182" | "6495914" | "6507104" |
:"6509639" | "6514847" | "6515355" |
."6522018" | "6526655" | "6531784" |
"6545228" | "6550666" | "6555918" |
:"6560117" | "6563205" | "6573458" |
1"6578754" | "6581276" | "6581283" | : : : ;
"6624653" | "6630730" | "6639303" | : i : i
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"6647310" | "6650013" | "6653170" |
"6684007" | "6687988" | "6696305" |
"6699730" | "6708403" | "6730544" |
"6733711" | "6734539" | "6734542" |
"6740980" | "6746894" | "6754407" |
"6756252" | "6756663" | "6759738" |
"6762078" | "6765287" | "6774467" |
"6774473").PN. OR ("6774494" |
"6777787" | "6777797" | "6778406" |
"6787926" | "6790757" | "6812575" |
"6815257" | "6825552" | "6828668" |
"6844619" | "6856235" | "6864166" |
"6867499" | "6874910" | "6897565" |
"6900530" | "6902869" | "6902950" |
"6906408" | "6930256" | "6933608" |
"6946380" | "6962282" | "6962864" |
"6977440" | "6979599" | "6987032" |
"6989122" | "7009297" | "7045884" |
"7051915" | "7052935" | "7053485" |
"7061079" | "7067911" | "7071547" |
"7071573" | "7078788" | "7078822" |
"7119427" | "7121891" | "7138722" |
"7170185" | "7176506" | "7176559" |
"7185426" | "7190061" | "7198980" |
"7198987" | "7205670" | "7215033" |
"7225538" | "7227095" | "7229906" |
"7233057" | "7242081" | "7246431" |
"7262124" | "7262506" | "7268421" |
"7276799" | "7294920" | "7294928" |
"7301770" | "7307348" | "7321164" |
"7323767" | "7327038" | "7344917" |
"7345361" | "7355289" | "7365416" |
"7368924" | "7371676" | "7372151" |
"7391105" | "7391121" | "7416107" |
"7456091" | "7476608" | "7476962" |
"7485562" | "7495342" | "7504284" |
"7504716" | "7517733" | "7535090" |
"7537962" | "7538565" | "7550836" |
"7576415" | "7576439" | "7578422" |
"7582963" | "7589394" | "7592638" |
"7621436" | "7629695" | "7633154" |
"7633765" | "7642133" | "7646102" |
"7659612" | "7659617" | "7663226" |
"7671457" | "7671459" | "7675152" |
"7677429" | "7682962" | "7683460" |
"7683482" | "7696631" | "7706144" |
"7719122" | "7723839" | "7728443" |
"7737545" | "7750483" | "7757385" |
"7759782" | "7777238" | "7777351" |
"7780064").PN. OR ("7781877" |
"7795717" | "7807512" | "7808093" |
"7834464" | "7842541" | "7850087" | : : :
"7851259" | "7855462" | "7855464" | ; ; ;
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"7857190" | "7859033" | "7872335" |
:"7880290" | "7892889" | "7898083" |
1"7902644" | "7911805" | "7919846" |
:"7923304" | "7928552" | "7932170" |
:"7934313" | "7939934" | "7956456" |
:"7960843" | "7964956" | "7967062" |
-"7974099" | "7977597" | "7990711" |
1"7994622" | "8004074" | "8008121" |
:"8012797" | "8018065" | "8020290" |
1"8021907" | "8035213" | "8039316" |
1"8039960" | "8039970" | "8048479" |
:"8053814" | "8053879" | "8071431" |
:"8071470" | "8076765" | "8080445" |
."8084867" | "8092734" | "8093697" |
"8115283" | "8119516" | "8120054" |
:"8138584" | "8143141" | "8158888" |
1"8183682" | "8194411" | "8198716" |
1"8213184" | "8217502" | "8232141" |
:"8263435" | "8264091" | "8278746" |
:"8288854" | "8293580" | "8299368" |
-"8304900" | "8314492" | "8315060" |
-"8318539" | "8319338" | "8324633" |
:"8330272" | "8349735" | "8354297" |
1"8362620" | "8372741" | "8390108" |
1"8390117" | "8395259" | "8399972" |
. "8404520" | "8409922" | "8415704" |
:"8419442" | "8435899" | "8476115" |
-"8476770" | "8482111" | "8487421" |
1"8502387" | "8507297" | "8508045" |
:"8518746" | "8520396" | "8525214" |
- "8525318" | "8552556" | "8558379" |
"8558392" | "8564141" | "8569892" |
:"8580607" | "8618659" | "8624374" |
1"8642393" | "8646508" | "8653626" |
"8653668" | "8653676" | "8659164" |
. "8664780" | "8669646" | "8680662" |
. "8680677" | "8680684" | "8697492" |
-"8723307" | "8728865" | "8729714" |
:"8742576").PN. OR ("'8742597" |

| "8766436" | "8772817" | "8785245" |
:"8791575" | "8791580" | "8796846" |
."8802494" | "8811055" | "8816404" |
1"8836136" | "8836147" | "8841765" |
:"8847376" | "8853558" | "8878353" |
1"8884416" | "8907466" | "8907500" |
1"8912651" | "8916781" | "8922005" |
:"8927337" | "8937309" | "8940630" |
:"8940636" | "8946757" | "8963339" |
1"8975726" | "8978247" | "8981559" |
- "8987132" | "8988895" | "8993376" |
:"9006031" | "9012263" | "9041227" |
-"9054095" | "9082763" | "9093435" | : : : ;
1"9095074" | "9105483" | "9105552" | : i : i
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"9117811" | "9123664" | "9136254" |
"9142586" | "9153562" | "9171790" |
"9177832" | "9196586" | "9196588" |
"9214434" | "9224647" | "9224717" |
"9258922" | "9263394" | "9263413" |
"9299670" | "9318452" | "9324696" |
"9349706" | "9362161" | "9379074" |
"9379078" | "9401338" | "9412661" |
"9418940" | "9418971" | "9443797" |
"9449941" | "9461025" | "9496152" |
. "9502390" | "9508622" | "9559088").PN.
S39 2,464 S37 538

12019/02/19
110:28 :

1 S39 and flexible near2 (packag$3 core
layer substrate board module) and
. @ad<"20030226"
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("20010054758" | "20020020898" |
"20020063342" | "20020117743" |
"20020127770" | "20020132096" |
"20020185303" | "20030068852" |
"20030090883" | "20030100142" |
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"20050285244" | "20060105500" |
"4246595" | "5102829" | "5162613" |
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S85:847  @ad<"20030226" and (H01L23/535- US-PGPUB;  :OR ‘ON 1 2020/05/02
2 - 5389.cpc. HO5K1/181-185.cpc.) and USPAT; : 117:11 5
 flexible and ((chip component device USOCR; FPRS; : :
‘ semiconduct$3) with (cavity hole EPO; JPO; '
.opens$3)) DERWENT;
: IBM_TDB
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: "4466181" | "4544989" | "4630096" |  USPAT; g 17:11 ?
"4640010" | "4700276" | "4700473" | USOCR : % :
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: semiconduct$3) with (cavity hole EPO; JPO;
§open$3) with (embed$4 insert$3)) DERWENT;
5 IBM_TDB
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IBM_TDB
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enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.C.N/
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
17/005,527 08/28/2020 Risto Tuominen PIM0001USC1
CONFIRMATION NO. 9070
167455 PUBLICATION NOTICE

Capitol IP Law Group, PLLC

675 T Sr. O 4 AW A

Washington, DC 20009

Title:Electronic module

Publication No.US-2021-0037654-A1
Publication Date:02/04/2021

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD App'ica‘ior7§’(;0%°§g$‘ Number 53}23,535%
Substitute for Form PTO-875 ’

(7o be Mailed

ENTITY: LaRGe ([ swaLL [ micro

APPLICATION AS FILED - PART |

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(L) SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
E] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NiA NiA N/A
TOTAL CLAIMS . *
(37 GFR 1.16())) minus 20 = x 100 -
INDEPENDENT CLAIMS . *
(37 GFR 1.16(h) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déil;uf?glON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
| 02/12/2021 2E¥EAF'{N'NG ’F\’lgg\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * . *x - -
E (SSCE::RMGU)) 6 Minus 20 =0 x $100 = 0
Z | Independent « ' e —
UEJ (370& 1.16(h)) 1 Minus 3 =0 x $480 - 0
< | U Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
| Total * H xx = -
= (sgcaFR 1.16(i)) Minus ~ X $ 0 -
B [ Independent . ; xx —
E (370& 1.16()) Minus N x $0 =
E (] Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. SLIE
** If the "Highest Number Previously Paid For” IN THIS SPAGE is less than 20, enter "20". /STEPHEN TYLER HOLLAND/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 17005527
Filing Date 28-Aug-2020
First Named Inventor Risto Tuominen
Attorney Docket Number PIM0001USC1

Title of Invention

Electronic module

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

IMBERATEK, LLC 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

7609527
10765006

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer," in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.
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@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims the following fee status:

(O Small Entity
(O Micro Entity

(® Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 61893

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signature
9 /benjamin c rothermel/

Name Benjamin C. Rothermel

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

17005527

Filing Date:

28-Aug-2020

Title of Invention:

Electronic module

First Named Inventor/Applicant Name:

Risto Tuominen

Filer: Benjamin Caen Rothermel
Attorney Docket Number: PIM0001USC1
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sul:’-s'l'g(tsa\)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 170 170
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount SulLJ’-s'I'g(t;)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 170
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer - Approved

Application No.: 17005527
Filing Date: 28-Aug-2020

Applicant/Patent under Reexamination:  Tuominen

Electronic Terminal Disclaimer filed on  February 12, 2021

X APPROVED

This patent is subject to a terminal disclaimer

1 DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 41919588
Application Number: 17005527
International Application Number:
Confirmation Number: 9070

Title of Invention:

Electronic module

First Named Inventor/Applicant Name:

Risto Tuominen

Customer Number:

167455

Filer:

Benjamin Caen Rothermel

Filer Authorized By:

Attorney Docket Number: PIM0001USC1
Receipt Date: 12-FEB-2021
Filing Date: 28-AUG-2020
Time Stamp: 23:14:51

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $170

RAM confirmation Number E20212BN14451914
Deposit Account 603320

Authorized User

Benjamin Rothermel

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 {(Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

33428

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2
6a4f88c19d22e4c4992761b9c 1ff22fbbcf4e|

Warnings:

Information:

29947

2 Fee Worksheet (SB06) fee-info.pdf no 2

b6bc364c2c0006f4524e6e5d052f17496129
fodé

Warnings:

Information:

Total Files Size (in bytes){ 63375

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Examiner: NGUYEN, HOA CAO
Risto Tuominen, ef al. Group Art Unit: 2847

Application No.: 17/005,527 Confirmation No.: 9070

Filing Date: August 28, 2020 Attorney Docket No.: PIMO001USC1

Title: ELECTRONIC MODULE
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
REPLY UNDER 37 C.F.R. § 1.111
Sir or Madam:

In response to the Non-Final Office Action dated November 12, 2020 (“Office Action”),
Applicant respectfully requests reconsideration of the application in view of the following
Amendments and Remarks.

Amendments to the Claims begin on page 2.

Remarks begin on page 4.

No extensions of time are required at this time. If extensions of time are necessary to
prevent abandonment of this application, then they are petitioned for under 37 C.F.R. § 1.136(a).

Any fees required for extensions of time or for the net addition of claims may be charged to our

Deposit Account No. 603320.
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Application No.: 17/005,527
Reply dated February 12, 2021
Response to Office Action of November 12, 2020

AMENDMENTS TO THE CLAIMS

Please AMEND claim 1 as shown below.

Please ADD claims 2-6 as shown below.

This claim list replaces all prior claim lists in the application.

1. (Currently Amended) An electronic module, comprising:

[[- 1]a first conductive-pattern layer and a second conductive-pattern layer disposed on

the first conductive-pattern layer, the second conductive-pattern layer having a first surface[[,]];
| et | b | surface.
—afexiblean insulating-material layer betweenthe-first surface-of the first conductive-

patternlayer-and-the seconddisposed on the first surface of the second conductive-pattern

layer([.]];

at least one installation cavity disposed in the insulating-material layer;

[[- ]]a component disposed within the at least one installation cavity, the component

comprising haviargflat-contact zones comprising aluminum;:between-thefirstsurface-of thefirst

first contact bumps disposed on the first surface of the second conductive-pattern layer,

the first contact bumps electrically connected thereto; andbetween—thefirst-conductivepattern
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Application No.: 17/005,527
Reply dated February 12, 2021
Response to Office Action of November 12, 2020

layer-and-therespective-contact zoneand

second contact bumps disposed on the contact zones and electrically connected thereto,

wherein at least one of the first conductive-pattern layer and the second conductive-

pattern layer comprises at least two layers of at least two different materials—a—filler-around-the

2. (New) The electronic module of claim 1, wherein the at least one installation

cavity is thicker than the component.

3. (New) The electronic module of claim 1, wherein the at least one installation

cavity has about equal thickness as the component.

4, (New) The electronic module of claim 3, wherein the at least one installation

cavity is dimensioned to the size of the component.

5. (New) The electronic module of claim 1, wherein the first contact bumps

comprise tin.

6. (New) The electronic module of claim 1, wherein the second contact bumps

comprise copper.
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Application No.: 17/005,527
Reply dated February 12, 2021
Response to Office Action of November 12, 2020

REMARKS

Claim 1 has been amended, and claims 2-6 have been added. Accordingly, claims 1-6 are
currently pending in the application, of which claim 1 is independent.

Applicant respectfully submits that the above amendments do not add new matter to the
application and are fully supported by the specification. Support for the amendments and added
claims may be found at least in paragraphs [0036], [0039], and [0060] of the application as
published.

Accordingly, Applicant requests reconsideration and timely withdrawal of the pending

rejections for the reasons discussed below.

Rejection of Claims under Double Patenting

Claim 1 stands rejected under the judicially created doctrine of obviousness-type double
patenting as being unpatentable over claims 1-34 of U. S. Patent No. 10,765,006 issued to
Tuominen, and claims 1-27 of U. S. Patent No. 7,609,527 issued to Tuominen.

Applicant has submitted a terminal disclaimer to overcome these rejections.
Accordingly, Applicant respectfully requests withdrawal of this double patenting rejection of
claim 1.

Applicant notes that “[t]he filing of a terminal disclaimer to obviate a rejection based on
nonstatutory double patenting is not an admission of the propriety of the rejection [because] the
filing of a terminal disclaimer simply serves the statutory function of removing the rejection of
double patenting, and raises neither a presumption nor estoppel on the merits of the rejection”

(MPEP § 804.02.11, citations omitted). Hence, the terminal disclaimer included with this reply
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Application No.: 17/005,527
Reply dated February 12, 2021
Response to Office Action of November 12, 2020

simply serves the statutory function of removing the double patenting rejection without raising a

presumption or estoppel on the merits of the rejection.

Rejections Under 35 U.S.C. § 103

Claim 1 stands rejected under pre-AIA 35 U.S.C. § 103(a) as being allegedly
unpatentable over U.S. Patent No. 6,548,330 issued to Murayama, ef al. (“Murayama”) in view
of U. S. Patent No. 6,011,313 issued to Shangguan, et al. (“Shangguan”).

Claim 1 has been amended to recite, in part:

at least one installation cavity disposed in the insulating-material layer;

a component disposed within the at least one installation cavity, the component
comprising contact zones comprising aluminium;

first contact bumps disposed on the first surface of the second conductive-pattern
layer, the first contact bumps electrically connected thereto; and

second contact bumps disposed on the contact zones and electrically connected
thereto

Murayama and Shangguan, alone or in combination, fail to disclose or suggest at least
these features of amended claim 1.
Accordingly, Applicant respectfully requests withdrawal of the 35 U.S.C. § 103(a)

rejection of claim 1.

Added Claims
Added claims 2-6 are directed to additional features of the invention, which are not

disclosed or suggested in the art of record.
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Application No.: 17/005,527
Reply dated February 12, 2021
Response to Office Action of November 12, 2020

CONCLUSION

A full and complete response has been made to the pending Office Action, and all of the
stated grounds for rejection have been overcome or rendered moot. Accordingly, all pending
claims are allowable, and the application is in condition for allowance.

The Examiner is invited to contact Applicant’s undersigned representative at the number
below if it would expedite prosecution. Prompt and favorable consideration of this Reply is

respectfully requested.

Respectfully submitted,
/benjamin ¢ rothermel/
Benjamin C. Rothermel
Reg. No. 61,893

Date: February 12, 2021

CUSTOMER NO. 167455
Capitol IP Law Group, PLLC
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Electronic Acknowledgement Receipt

EFS ID: 41919576
Application Number: 17005527
International Application Number:
Confirmation Number: 9070

Title of Invention:

Electronic module

First Named Inventor/Applicant Name:

Risto Tuominen

Customer Number:

167455

Filer:

Benjamin Caen Rothermel

Filer Authorized By:

Attorney Docket Number: PIM0001USC1
Receipt Date: 12-FEB-2021
Filing Date: 28-AUG-2020
Time Stamp: 23:03:04

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
40702
1 PIM0O00TUSC1_2021-02-12_Rep| yes 6

lyNFOA.pdf

2ede2bcced0f49ec986c7f3b3 1fh96a4af573)
e2d
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Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 3
Applicant Arguments/Remarks Made in an Amendment 4 6
Warnings:
Information:
Total Files Size (in bytes){ 40702

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
167455 7590 03/18/2021
Capitol IP Law Group, PLLC NGUYEN, HOA CAO
1918 18th St., Unit 4, NW
Washington, DC 20009 | ART UNIT PAPER NUMBER |
2847
DATE MAILED: 03/18/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
17/005,527 08/28/2020 Risto Tuominen PIM0001USC1 9070

TITLE OF INVENTION: Electronic module

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 06/18/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

167455 7590 03/18/2021 Certificate of Mailing or Transmission
Capitol IP Law GI'Ollp, PLLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
) States Postal Service with sufficient postage for first class mail in an envelope
1918 18th St., Unit 4, NW addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Washington, DC 20009 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)|

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

17/005,527 08/28/2020 Risto Tuominen PIM0001USC1 9070

TITLE OF INVENTION: Electronic module

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 06/18/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
NGUYEN, HOA CAO 2847 361-749000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363).

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

(98]

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity [ Government

4a. Fees submitted: (Jissue Fee (IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check (I Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/005,527 08/28/2020 Risto Tuominen PIMO001USC1 9070
| EXAMINER |
167455 7590 03/18/2021
Capitol IP Law Group, PLLC NGUYEN, HOA CAO
1918 18th St., Unit 4, NW
Washington, DC 20009 | ART UNIT PAPER NUMBER |

2847

DATE MAILED: 03/18/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
B . 17/005,527 Tuominen et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
HOA C NGUYEN 2847 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to 2/12/21.

[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-6 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) WAl b) (JSome  *c) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. ¥l Certified copies of the priority documents have been received in Application No. 10/546820 .
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.(J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.00 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [J Other .

of Biological Material

4.3 Interview Summary (PTO-413),
Paper No./Mail Date.

/HOA C NGUYEN/

Primary Examiner, Art Unit 2847

U.S. Patent and Trademark Office :
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210311
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Application/Control Number: 17/005,527 Page 2
Art Unit: 2847

DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application is being examined under the pre-AlA first to invent provisions.
Allowable Subject Matter
1. Claims 1-6 are allowed.
Reasons for allowance
2. The following is an examiner’s statement of reasons for allowance:

Regarding claim 1, the prior art of record, taken alone or in combination, fails to
teach or fairly suggest, in combining with other limitations recited in the claim, a
combination of limitations that contact zones comprising aluminum, first contact bumps
disposed on the first surface of the second conductive-pattern layer, and second contact
bumps disposed on the contact zones, wherein at least one of the first conductive-
pattern layer and the second conductive-pattern layer comprises at least two layers of at
least two different materials. None of the reference art of record discloses or renders
obvious such a combination.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance".

Conclusion
3. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to HOA CAO NGUYEN whose telephone number is
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Application/Control Number: 17/005,527 Page 3
Art Unit: 2847

(571)272-8293. The examiner can normally be reached on Monday-Thursday (7:30-
5:30).

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Timothy J Thompson can be reached on 571-272-2342. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/HOA C NGUYEN/
Primary Examiner, Art Unit 2847
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Search Notes 17/005,527 Tuominen et al.
H“”H“H HHN ‘ “H“‘ o oy
HOA C NGUYEN 2847
CPC - Searched*
Symbol Date Examiner
HO01L23/195,535-5389 HO5K1/181-189 11/06/2020 HN
update searched 03/11/2021 HN
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
Inventor and assignee searched 02/16/2019 HN
East text searched 11/06/2020 HN
update searched 03/11/2021 HN
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

text 11/06/2020 HN
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 7005 527 Tuominen et al.
H “ H “H Examiner Art Unit
HOA C NGUYEN 2847
CPC
Symbol Type Version
HO5K F 2013-01-01
HO5K | 2013-01-01
HO1L | 2013-01-01
HO1L | 2013-01-01
HO1L | 2013-01-01
HO1L | 2013-01-01
HO1L | 2013-01-01
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HO1L | 2013-01-01
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HO1L | 2013-01-01
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HO1L | 2013-01-01
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Y10T A 2015-01-15
Y10T A 2015-01-15
Y10T A 2015-01-15
Y10T A 2015-01-15
Y10T A 2015-01-15
Y10T A 2015-01-15
HO1L A 2013-01-01
HO1L A 2013-01-01
HO5K A 2013-01-01
HO1L A 2013-01-01
HO1L A 2013-01-01
HO1L A 2013-01-01
HO1L A 2013-01-01
HO1L A 2013-01-01
HO1L A 2013-01-01
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 6
g-:‘%pz;r():/ Egﬁ:ﬁe’\:’/ Art Unit 2847 11 March 2021 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 8B
U.S. Patent and Trademark Office Part of Paper No.: 20210311
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 7005 527 Tuominen et al.
H “ H “H Examiner Art Unit
HOA C NGUYEN 2847
CPC
Symbol Type Version
HO1L A 2013-01-01
HO1L A 2013-01-01
HO1L A 2013-01-01
HO1L A 2013-01-01
HO1L A 2013-01-01
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HO5K A 2013-01-01
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Total Claims Allowed:
(Assistant Examiner) (Date) 6
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Issue Classification | 7005 527 Tuominen et al.
H “ H “H Examiner Art Unit
HOA C NGUYEN 2847
CcPC
Symbol Type Version
HO5K A 2013-01-01
HO5K A 2013-01-01
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HO1L 2924 A 3 2 2013-01-01
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Total Claims Allowed:
(Assistant Examiner) (Date) 6
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Primary Examiner, Art Unit 2847 O.G. Print Claim(s) | O.G. Print Figure
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Application/Control No.
Issue Classification | 7005 527

Applicant(s)/Patent Under Reexamination

Tuominen et al.
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HOA C NGUYEN

Art Unit

2847

INTERNATIONAL CLASSIFICATION

CLAIMED

HO5K

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 6

/HOA C NGUYEN/
Primary Examiner, Art Unit 2847

(Primary Examiner)

11 March 2021 O.G. Print Claim(s) | O.G. Print Figure
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Issue Classification 17/005 527

Tuominen et al.
H “ H “H Examiner Art Unit
HOA C NGUYEN 2847

Claims renumbered in the same order as presented by applicant [J CPA T.D. O R1.47
CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original|Final |Original|Final

Original|Final |Original
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Total Claims Allowed:
(Assistant Examiner) (Date) 6
/HOA C NGUYEN/ 11 March 2021 . . -
Primary Examiner, Art Unit 2847 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 8B
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This application is a CON of 16104979 08/20/2018 PAT 10765006
16104979 is a CON of 14467079 08/25/2014 PAT 10085345
14467079 is a CIP of 12603324 10/21/2009 PAT 8817485
12603324 is a CIP of 11907795 10/17/2007 PAT 7609527
11907795 is a CON of 10546820 08/25/2005 PAT 7299546

10546820 is a 371 of PCT/FI2004/000101 02/25/2004
FOREIGN APPLICATIONS
IF REQUIRED, FOREIGN LICENSE GRANTED**
09/09/2020
STATE OR COUNTRY
FINLAND
ADDRESS

Capitol IP Law Group, PLLC
1918 18th St., Unit 4, NW
Washington, DC 20009
UNITED STATES

FILING FEE RECEIVED

$1,720
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
17/005,527 08/28/2020 2847 1720 PIM0001USC1 1 1
CONFIRMATION NO. 9070
167455 CORRECTED FILING RECEIPT

1015 16th St UntA NW A A A

Washington, DC 20009
Date Mailed: 03/31/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Risto Tuominen, Helsinki, FINLAND;
Petteri Palm, Regensburg, GERMANY;
Applicant(s)
IMBERATEK, LLC, Herndon, VA;

Power of Attorney: The patent practitioners associated with Customer Number 167455

Domestic Priority data as claimed by applicant
This application is a CON of 16/104,979 08/20/2018 PAT 10765006
which is a CON of 14/467,079 08/25/2014 PAT 10085345
which is a CIP of 12/603,324 10/21/2009 PAT 8817485
which is a CIP of 11/907,795 10/17/2007 PAT 7609527
which is a CON of 10/546,820 08/25/2005 PAT 7299546
which is a 371 of PCT/FI2004/000101 02/25/2004

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
FINLAND 20030292 02/26/2003 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1 of 4
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 09/09/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/005,527

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

ELECTRONIC MODULE
Preliminary Class
361
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

page 3 of 4
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.

page 4 of 4

197



Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.

17005527 28-Aug-2020 Risto Tuominen PIM0001USC1 9070

TITLE OF INVENTION :

ELECTRONIC MODULE
Entity Status Application Type ArtUnit |Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC 111(a) |2847 749000 HOA NGUYEN
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$1200 S0 $1200 18-Jun-2021 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address: Current Indicated Fee Address:

167455
Capitol IP Law Group, PLLC

1918 18th St., Unit 4, NW
Washington DC 20009

UNITED STATES
434-906-2975

patent@capitolinlaw.com
Lug ™ Ld

[ Change of correspondence address requested, system [ Fee Address indication requested, system generated SB/47-EFS
generated AIA/122-EFS form attached form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR 1.29(d)), and make the applicable certification online.

O Applicant asserting small entity status. See 37 CFR 1.27.

Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

® Applicant changing to regular undiscounted fee status.
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

WEB IFEE 1.0
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

[ I authorize USPTO to apply my previously paid issue fee to the

Issue Fee
|Z| current fees due

The Director is hereby authorized to apply my previously paid
[] Publication Fee [] issue feeto the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any defgcb%g% or credit any
overpayment, to Deposit Account Number

X The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[] Advance Order - # of copies

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. Capitol IP Law Group, PLLC

5.Assignee Name(s) and Residence Data To Be Printed

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

Name City State Country Category

IMBERATEK, LLC Herndon VIRGINIA united states corporation

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /benjamin c rothermel/ Date 06-18-2021
Name Benjamin Caen Rothermel Registration Number | 61893
WEB IFEE 1.0
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Electronic Patent Application Fee Transmittal

Application Number: 17005527
Filing Date: 28-Aug-2020
Title of Invention: ELECTRONIC MODULE

First Named Inventor/Applicant Name:

Risto Tuominen

Filer: Benjamin Caen Rothermel
Attorney Docket Number: PIM0001USC1
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sull)’-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPL ISSUE FEE 1501 1 1200 1200
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description

Fee Code

Quantity

Amount

Sub-Total in

USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200
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Electronic Acknowledgement Receipt

EFS ID: 43025251
Application Number: 17005527
International Application Number:
Confirmation Number: 9070
Title of Invention: ELECTRONIC MODULE

First Named Inventor/Applicant Name:

Risto Tuominen

Customer Number:

167455

Filer:

Benjamin Caen Rothermel

Filer Authorized By:

Attorney Docket Number: PIM0001USC1
Receipt Date: 18-JUN-2021
Filing Date: 28-AUG-2020
Time Stamp: 10:05:51

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1200

RAM confirmation Number E20216HA05471880
Deposit Account 603320

Authorized User

Benjamin Rothermel

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.20 (Post Issuance fees)
37 CFR 1.21 (Miscellaneous fees and charges)
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File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
46140
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
6f95719f10a0053a1d88b1b4b714e6c94al
5a5%a
Warnings:
Information:
31525
2 Fee Worksheet (SB06) fee-info.pdf no 2
a2dc799b80830edb8ab7193761e7f363859
98031
Warnings:
Information:
Total Files Size (in bytes){ 77665

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Receipt date: 08/31/2020 17/005,527 - GAU: 2847

PTQ/SB/08a (07-08)
throeugh 07/31/2012. OMIB 0851-0031
3. DEPARTMENT OF COMMERCE
ion unless it contzins a valid OMB control number.

Approved for use
U.E. Patent and Trademark Office
Under the Paperwerk reduction Act of 1888, no persens are required 1o respond to a cellection of informs

Substitute for form 1449A/PTO Compiete if Known \
Application Number 17/005,527

INFORMATION DISCLOSURE Fiiing Date
STATEMENT BY APPLICANT First Named Inventor TUOMINEN, Fisto

Art Unit

{Uise as many sheats as nacessary} Examiner Name
K Sheet [ 2 S of ! 3 Attorney Docket Mumber Jj
LS, PATENT DOCUMENTS
Cite Docurrent Number Publication Date Name of Patentee of Pages, columns, Lines, Where
Neo. P ) MM-DD-YYYY Applicant of Cited Document Reie Passages or Relevant
Number - Kind Code * (if known} Figures Appear
28 § US-6038133 03-14-2000 Makatani et al.
“““““““““ 27 ) ‘a‘§-6154365 o 41-28-2000 Ma et al. T
28 { US-8250541 - B1 06-26-2001 Shangguan et al
h 29 | us-sz71469 08-07-2001 Maetan T T
\\\\\\\\\\ 20 | US-6480685 12-03-2002 Asahi et ai
31 ] US-8538210 03-25-2003 Bugaya et al.
{1 52 | use548330-B1 04-15-2003 Semp@urporath | Murayama, |etal.
Change(s)applied—>o-rrerasy 07.29-2002 Tominaga o
to documc Q\t& \\\\\\\ 24 . \y\»\.c':-6664130 \\\\\ 12-16-2003 LT T —
35 | US-8717250-B1 04-06-2004 Emoto
/AJ / 38 | Us-6798121 09-28-2004 MNakatani et al.
41,2021 S R E et U e feetcmtee RTINS

FOREIGN PATENT BOCUMENTS

Exarminer Cite Fareign Fatent Document X X . Pages, celumns, Lines, Where
fritiat * Mot z‘:ounfry1 4 - 5 p:‘\Lr:‘!il’-L Appli ntr;fC:r(;zi' (elevant Passages or Relevant
Code Number Kind Coade (if known) Decument Figures Appear T
37 4P 2002184812 0E-28-2002 Murata Manufacturing Go Previously cited in
2002204057 07-18-2002 ibiden Co Lid parent app'. 16/104,979
2002246558 08-30-2002 biden Co Lt
2002200044 10-04-2002 Sharp KK
2204184 11-02-1988 Stanley Bracey
4424396 01-18-1998 international Business Machine
Sy—— —
Snate | /HOA C NGUYEN/ Sonsidercd | 11/06/2020

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP §09. Draw line through citation if not in conformance and not
Congidered. Include copy of this form with next cornmunicstion to appiicant. 1. Applicant’s unique citation design number (optional). 2 See Kinds Codes of

LUSFTO patent Documents. at www.uspto.gov or MIFER 8031 .04, 2. Enter Office that issued the document, by the two-letter code (WG Standard §7.3). 4. For
Japanase patent documents, the tion of the year of the reign of the Ermperor must precede the number of the patent dosurnent. 5. Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST, 18 if possible. 6. Applicant is o place a check mark here if English language

slation is attached.
a benetit by the public which is to file (and by the
o complete,

including gathering, prepar G the completed appl
on the ameunt of time you re this form and/ar su
and Trademark Office, FLO. Box 1450 Alexandria, VA 22313-1480. 00O NOT SEND
SEND TC: Commissioner for Patents, P.O. Box 1430, Alexandria, VA 22213-1450.

If you need assisstance in completing the form, call 1-800-FTC-8139 (1-800-786.9138} and select option 2.

# be sent te the armation Officer, U8, Patent
& OR COMPLETED FORMSE TO THIS ADDRESS

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.C.N/
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Receipt date: 08/31/2020 17/005,527 - GAU: 2847

PTCO/SB/08a (07-06}

Approvs or use threugh 07/31/2012. OMB 0851-0021

U.8. Patent and Trader Office 3. DERPA NT OF COMMERCE

Under the Paperwerk reduction Act of 1898, no persens are required 10 respond to a collection of informastion unless it contsins a valid OMB cantrol number.

(’

Substitute for form 1449A/PTO Compiete if Known \
Application Number 17/005,527

INFORMATION DISCLOSURE Fiiing Date Aug. 28, 2020
STATEMENT BY APPLICANT First Named Inventor TUGMINEN, Risto

Art Unit

{Uise as many sheats as nacessary} Examiner Name
u Sheet [ 1 S of ! 3 Attorney Docket Number | PIMO001USC1 Jj
U.S. PATENT DOCUMENTS
Cite Docurrent Number Publication Date Name of Patentee of Pages, columns, Linss,
Neo. . - MM-DD-YYYY Applicant of Cited Document Reievant Passages or Ri
Number - Kind Code * (if known} Figures Appear
1 US-200100378696 11-08-2001 Asai et ai.
\\\\\\\\\\\ 2 ) ‘a‘;':;-ZOOZOUBT 788 -‘;‘:'!‘ 08-27-2002 ‘Yoshida T
3 US-20020117743 08.29-2002 Makatani et 31,
4| US-20030068852 04-10-2003 Towleetal, |
\\\\\\\\\\ 5 | US.20030000883 05-15-2003 Asahi et ai.
8 US-20030121682 07-03-2003 Kato et al.
7 T Usz0030137045 07-24-2003 Sugaya etal, L pmmmmmmmm——
8 | US-20030150846 08-28-2002 Wermelinger
9 UG-20030188725 - At 09-11-2003 Warner et al.

| 10 | us200a0188885 10,2003 | 4ewaemseses Niinobe et al.
Change(s SPPHETT 41 | Us.20040025112 02-12-2004 Goidsworthy e al.
to documer\‘}}*\“ l? 1us 20050000729 1-08-2005 fliima et al.
Al L 13 | US-3480836 11-25-1969 Aromsteind. |
/ 4 1 US.3031022 01-13-1976 Jackson et al.
4/1/2021] Vs | usagazzas 03-09-1976 |, Jacksonelal. | T
““““““““ 16 h “6;524102039 $7-25-167: Henrickson et a!
17 | Us-4248508 01-20-1981 Noyorietalh | T
18 | US-48358468 08-06-1989 Juan et al.

08-27-16¢1 Boucquet

FOREIGN PATENT BOCUMENTS

Cite Foreign Fatent Document o i Pages, celumns, Lines, Where
Mot F iy PR s DDA bicant of G
o Number Kind Code (if known) urment Figures Appear T
0611129 08-17-1994 Generai Electric Company Previously cited in Y
2001210955 08-03-2001 Matsuhita Eiectric Ind Co +1d _jparent appl. 16/104,979) ™
2001332654 11-30.2001 Matsuhita Electric Ind Go Lid 1 T
200153447 02-23-2001 waki Drenshi
2002158258 05-31-2002 sony Corp T =
\\\\\\\\\\\\\ 2002158450 05-31-2002 NGK Spark Pluc Go
Examiner Date
Signature /HOA C WGUYEN/ Considered 11/06/2020

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP §09. Draw line through citation if not in conformance and not
Congidered. Inclu form with next cemmunicstion to appiicant. 1. Applicant’s unique citation design number (optional). 2 See Kinds Codes of
LSFTO patent [ ments. at www.uspto.gov or M * 8(31.04. 3. Enter Office tha he document, by the two-letter code (WIRG Standard §7.3). 4. For
Japanase patent do of the reign of the Emperor must precede the ¢ I number of the patent dosurnent. 5. Kind of document by
the appiopria is {0 place a check mark here if English language
Tre
This coilection of information is required by 37 CFR 1.7 an
&P i 58) sn application. Confide it Vel
g i ! mitting 5 i
amplete thi stions for reducing >N, farmation Offics
and T rk Office, FLO. Box 1450 Alexandria, VA 223 1450, DO NOT SEND FEES OR
SEND TC: Commissioner for Patents, P.O. Box 1430, Alexandria, VA 22213-1450.

If you need assisstance in completing the form, call 1-800-FTC-8139 (1-800-786.9138} and select option 2.

symbois as indi

slation is attached.

2 information s reguired 10 obtain or retain a benefit by the public which is to file (and by the

hours 1o comple
s Any

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.C.N/
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/005,527 07/20/2021 11071207 PIM0O001USC1 9070
167455 7590 06/30/2021

Capitol IP Law Group, PLLC
1918 18th St., Unit 4, NW
Washington, DC 20009

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http:/pair.uspto.gov for additional applicants):

IMBERATEK, LLC, Herndon, VA;
Risto Tuominen, Helsinki, FINLAND;
Petteri Palm, Regensburg, GERMANY;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Cage 2:22-cv-00233-IRG-REP  Document 31

AQD 120 (Rev. 08/10}

Fiied 10434722

Fage 1 of 2 Pageil # 881

Rail Stop 8

REPORT ON THE

TG . . . . - , . .
v Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
B.O. Box 1450 ACTION REGARDING APATENT OR
Alexandria, VA 22313-1456 TRADEMARK
In Compliance witht 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a conrt action has been
filed in the U.S. Distnict Court Eastern District of Texas on the following
) Teademarks or - [ Patents. ({7 the patent action involves 35 U.S.C. § 292
DOCKET NO. DATE FILED U8, DISTRICT COURT
2:220v233 8/24/2022 Eastern District of Texas
PLAINTIFF DEFENDANT

imberaTek LLC

SAMSUNG ELECTRONICS CO., LTD, et al

TRADEMARK NQO.

FATENT OR

DATE OF PATENT
OR TRADEMARK

HOLDEE OF PATENT OR TRADEMARK

1 7,609,527 10/27/2000 imberaTek LLC
2 8,222,723 772012 imberaTek LLC
308,368,201 2152013 imberaTek LLC
4 7,280,944 8/2/2011 imberaTek LLC
5 8,238,113 8772012 imberaTek LLC

In the above—entitled case, the following pateni(s)/ trademark(s) have been included:

DATE INCLUDED

1073172022

INCLUDED BY

il Amendment

[ Answer

[} Cross Bill [1 Other Pleadhing

o
13

PATENT OR
ADEMARK NO.

DATE OF PATENT
R TRADEMARK

HOLDER OF PATENT OR TRADEMARK

111,071,207 7ieian2i imberaTek LLC
27,732,809 8/8/2010 imberaTek LLC
4
S

Inthe above

----- eutitled case, the following decision hias been rendered or judgement tssued:

DECISIONJUDGEMENT

CLERK

{(BY) DEPUTY CLERK

DATE

Copy I—Upon nitiation of action, mail this copy o Director
Copy 2-—Upon filing document adding patent(s), mail this copy to Birector

Copy 3—EUpon termination of action, mail this copy to Birector
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Copy 4—Case file copy
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TO: Mail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
B.O. Box 1450 ACTION REGARDING APATENT OR
Alexandria, VA 22313-1458 TRADEMARK
In Compliance witht 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a conrt action has been
filed in the U.S. Distnict Court Eastern District of Texas on the following
(] Trademarks or - [ Patents. ([ the patent action invoives 33 U.8.C. § 292
DOCKET NO. DATE FILED U8, DISTRICT COURT
2:220v233 8/24/2022 Eastern District of Texas
PLAINTIFF DEFENDANT
tmberatek LLC SAMSUNG ELECTRONICS CO., LTD, SAMSUNG
ELECTRONICS AMERICA, Inc., and SAMSUNG
AUSTIN SEMICONDUCTOR, LLC.,
PATENT OR DATE OF PATENT T R (4 AT OEMARK
TRADEMARK NO, R TRADEMARK HOLDER OF PATENT OR TRADEM:
1 9,107,324 8/45/2015 imberaTek LLC
2
4
b
In the above—entitled case, the following patent(s)/ trademark(s) have been inciuded:
DATE INCLUDEDR WNCLUDED BY
1 Amendment [ Answer 3 Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT IS — N —
TRADEMARK NO, R TRADEMARK HOLDER OF PATENT OR TRADEMARK
i
5
4
5

Inthe above-—entitled case, the following decision hias been rendered or judgement tssued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—{pon initiation of action, mail this copy o Director  Copy 3—Upos termination of action, maii this copy to Birector
Copy 2—Upon filing decument adding patent(s), xmail thic copy to Birector Copy 4-—Case file copy
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