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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1, 2, 79

A microelectronic package comprising:a substrate having a
first region and a second region, the substrate having a
first surface and a second surface remote from the first
surface; at Teast one microelectronic element overlying the
first surface within the first region; electrically
conductive elements exposed at at least one of the first
surface and the second surface of the substrate within the
second region, at Teast some of the conductive elements
being electrically connected to the at least one
microelectronic element; wire bonds having bases joined to
respective ones of the conductive elements, and end surfaces
remote from the substrate and remote from the bases, each
wire bond defining an edge surface extending between the
base and the end surface thereof, wherein a first one of the
wire bonds is adapted for carrying a first signal electric
potential and a second one of the wire bonds is adapted for
simultaneously carrying a second signal electric potential
different from the first signal electric potential; and a
dielectric encapsulation layer extending from at least one
of the first or second surfaces and filling spaces between
the wire bonds such that the wire bonds are separated from
one another by the encapsulation layer, the encapsulation
layer overlying at least the second region of the substrate,
wherein unencapsulated portions of the wire bonds are
defined by at least portions of the end surfaces of the wire
bonds that are uncovered by the encapsulation layer.

Special Technical Features (STFs) {c.f. claim 2): the
substrate is a lead frame and the conductive elements are
leads of the lead frame.

Solving the problem of choosing the appropriate substrate.

1.1. claims: 6, 7(completely); 19-24(partially)

Although the special technical features of the dependent
claim 19 (when dependent upon claim 1 only) and claims 6,7,
20-24 is not the same, they could be searched without any
additional effort and thus are included in the first
searched group of claims Ia.

2. claims: 3, 4

Re. cl1. 3, the special technical feature with respect to the
known claim 1 is: the unencapsulated portions of the wire
bonds are defined by the end surfaces of the wire bonds and
portions of the edge surfaces adjacent the end surfaces that
are uncovered by the encapsulation layer.

Thus the objective problem of claim 3 to be solved can be
construed as: ease of contacting to a solder bump (see app.
par, 92).
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3. claims: 14, 15

Re. c1.14, the special technical feature with respect to the
known claim 1 is: the encapsulation layer is a monolithic
layer formed on the substrate by depositing a dielectric
material onto the first substrate after forming the wire
bonds, and then curing the deposited dielectric material.
Thus the objective problem of claim 14 to be solved can be
construed as: encapsulation of microelectronic element and
microelectronic package in a single step.

4. claims: 5, 8, 9(completely); 16-18(partially)

Re. cl. 5, the special technical feature with respect tc the
known claim 1 is: at least a portion of at least one of the
wire bonds adjacent the end surface thereof is substantially
perpendicular to a surface of the encapsulation layer.

Re. c1. 8, the special technical feature with respect to the
known claim 1 is: at least one of the wire bonds extends
along a substantially straight line between the base and the
unencapsulated portion thereof, and wherein the
substantially straight line forms an angle of less than 90°
with respect to the first surface of the substrate.

Re. c1. 9, the special technical feature with respect to the
known claim 1 is: the edge surface of at least one of the
wire bonds has a first portion adjacent the end surface and
a second portion separated from the end surface by the first
portion, wherein the first portion extends in a direction
away from a direction in which the second portion extends.
Re. cl. 16, the special technical feature with respect to
the known claim 1 is: the first surface of the substrate
extends in first and second lateral directions, each lateral
direction being transverse to a direction of a thickness of
the substrate between the first and second surfaces, and the
unencapsulated portion of at least one of the wire bonds is
displaced in at least one of the lateral directions from the
conductive element to which the at least one wire bond is
Jjoined.

Thus the objective problems of claims 5, 8, 9 and 16 to be
solved can be construed as: how to stop dislodging of the
en?s of the wire bonds in the encapsulation (see app. par.
94).

5. claim: 25(partially)

Claims 21,24 and 25 are all dependent upon claim 20. The
features of claim 20, being dependent upon claim 1, are
known from D1- US2007/0181989 (see D1 fig. 12). Claims 21
and 24 define the unencapsulated portion of at least one of
the wire bonds to be uncovered by the encapsulation layer at
the major surface, whereas claim 25 defines them to be
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uncovered at a side portion. Claims 21 and 24 therefore
solve the problem of electrically connecting microelectronic
packages stacked one above the other reducing the surface
footprint of the microelectronic package whereas claim 25
solves the problem of providing microelectronic packages
next to each other thus reducing the thickness of the
microelectronic package.

6. claim: 26{partially)

Re. cl. 26, the special technical feature with respect to
the known claim 1 is: the encapsulation layer has a cavity
formed therein extending from a surface of the encapsulation
layer toward the substrate, and wherein the unencapsulated
portion of one of the wire bonds is disposed within the
cavity.

Thus the objective problem of claim 26 to be solved can be
construed as: forming a cavity within the encapsulation
layer such that any external connection can autcmatically
align with the wire bond connection.

7. claim: 27{partially)

Re. cl. 27, the special technical feature with respect to
the known claim 1 is: the wire bonds consist essentially of
at least one material selected from the group consisting of
copper, gold, aluminum, and solder.

Thus the objective problem of claim 27 to be solved can be
construed as: providing a material for the wire bonds having
good electrical conductance.

8. claims: 28, 29(partially)

Re. c1. 28, the special technical feature with respect to
the known claim 1 is: at least one of the wire bonds defines
a longitudinal axis along a length thereof, and wherein each
wire bond includes an inner layer of a first material
extending along the Tongitudinal axis and an outer layer of
a second material remote from the longitudinal axis and
having a length extending in a lengthwise direction of such
wire bond.

Thus the objective problem of claim 28 to be solved can be
construed as: protecting the soft core of the wire bond (see
app. par. 72) where Al, N or an insulating jacket covers the
gold core.

9. claims: 31, 33, 81, 82(all partially)

Re. c1. 31, the special technical feature with respect to
the known claim 1 is: the at least one microelectronic
element is a first microelectronic element, the
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microelectronic package further comprising at least one
second microelectronic element at least partially overlying
the first microelectronic element, wherein the wire bonds
are first wire bonds, the microelectronic package having at
least one second wire bond having a base joined to a contact
on the microelectronic element and an end surface remote
from the contact, the at least one second wire bond defining
an edge surface between the base and the end surface,
wherein an unencapsulated portion of the second wire bond is
defined by at least one of a portion of the end surface of
such second wire bond or of the edge surface of such second
wire bond that is uncovered by the encapsulation layer.

Re. c¢1. 33, the special technical feature with respect to
the known claim 1 is: a second microelectronic package
including a substrate having a first surface and a second
surface, a second microelectronic element mounted to the
first surface, and contact pads exposed at the second
surface and electrically connected to the second
microelectronic element; wherein the second microelectronic
package is mounted to the first microelectronic package such
that the second surface of the second microelectronic
package overlies at least a portion of the surface of the
dielectric encapsulation layer and such that at least scme
of the contact pads are electrically and mechanically
connected to at least some of the unencapsulated portions of
the wire bonds.

Re. cl1. 81, the special technical feature with respect to
the known claim 1 is: one or more other electronic
components electrically connected to the microelectronic
assembly.

Thus the objective problem of claims 31,33 and 81 to be
solved can be construed as: how to increase the package
density whilst maintaining the same package footprint.

18. claim: 32(partially)

Re. cl. 32, the special technical feature with respect to
the known claim 1 is: further including a redistribution
layer extending along the surface of the encapsulation
layer, wherein the redistribution layer includes a
redistribution substrate having a first surface adjacent a
major surface of the encapsulation layer, the redistribution
layer further including a second surface remote from the
first surface, first conductive pads exposed on the first
surface of the redistribution substrate and aligned with and
mechanically connected to respective unencapsulated portions
of the wire bonds, and second conductive pads exposed on the
second surface of the substrate electrically connected to
the first conductive pads.

Thus the objective problem of claim 32 to be solved can be
construed as: enabling a redistribution of the wire bond
signal from one side of the encapsulation layer to the other
side.
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11. claims: 10-33

Directed to the subject matter of claim 10, where the
Special Technical Features (STFs) are that the
unencapsulated portions of the wire bonds are defined by at
least portions of the edge surfaces adjacent the end
surfaces of the wire bonds that are uncovered by the
encapsulation layer.

Thus the objective problem of claim 10 to be solved can be
const;g§d as: ease of contacting to a solder bump (see app.
par. .

12. claims: 34-38

The features of claim 34 are known from document
JP2007123595 (D3) and cannot therefore serve as a common
inventive concept for the dependent claims 35,37,38 and 39
which directly depend upon claim 34 (Rule 13.1 PCT).
Document D3 discloses the subject matter of claim 34 (see
figs. 2,5 and 7; pars. 16 and 18; substrate 1, bond wires 3
(par. 18 for exposed parts); electrically conductive
elements 7; 11 dielectric encapsulation; microelectronic
element 2).

Consequently according to Rule 13(2) PCT, the following
claimed separate invention group has been identified:

Group 111a c.f. claim 35 (claims 34-38)

The surplus technical features of claim 35 are that the
conductive elements are arranged in a first array of a first
predetermined configuration, and wherein the unencapsulated
portions of the wire bonds are arranged in a second array of
a second predetermined configuration that is different from
the first predetermined configuration.

Thus the objective problem of claim 35 to be solved can be
construed as: electrically connecting to an external device
without being bond to the configuration of the first array.
Although the subject matter of claims 37 and 38 involve
different features which solve different problems, they
could be searched without any additional effort, therefore
forming a part of the first invention group to be searched
within group III.

13. claims: 39-42, 78

re. claim 39, the surplus technical features of claim 39
with respect to the known common concept (according to D3)
of claim 34 are that a second microelectronic package exists
including a substrate having a first surface and a second
surface, a microelectronic element affixed on the first
surface, contact pads exposed on the second surface and
electrically connected to the microelectronic element;
wherein the second microelectronic package is affixed on the
first microelectronic package such that the second surface
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of the second package overlies at least a portion of the
surface of the dielectric Tayer and such that at least some
of the contact pads are electrically and mechanically
connected to at least some of the unencapsulated portions of
the wire bonds.

Thus the objective problem of ¢laim 39 to be solved can be
construed as: increasing the density of the microelectronic
assembly whilst maintaining the same footprint.

14, claims: 43-47

The surplus technical features of claim 43 are that the
unencapsulated portions of the wire bonds are defined by at
least portions of one of the end surfaces and the edge
surfaces of the wire bonds that are uncovered by the
encapsulation layer; and second microelectronic package
including a second microelectronic element and contact pads
electrically connected to the second microelectronic element
and exposed at a surface of the second microelectronic
package, the second microelectronic package being mounted to
the first microelectronic package with at least some of the
contact pads electrically and mechanically connected with at
least some of the unencapsulated portions of the wire bonds.
Thus the objective problem of claim 43 to be solved can be
construed as increasing the package density whilst
maintaining the same package footprint.

15. claims: 48-56

With regards to claim 48, the surplus technical features,
with respect to the known common general concept between
claims 1 and 48, which further describe the microelectronic
assembly are: the plurality of bond elements, each have a
first base, a second base, and an edge surface extending
between the bases, the first base being joined to one of the
conductive elements, and the edge surface including a first
portion that extends away from the contact pad to an apex of
the edge surface remote from the substrate, the edge surface
further including a second portion that extends from the
apex to the second base, the second base being joined to a
feature of the substrate; and the dielectric encapsulation
layer extending from at least one of the first or second
surfaces and filling spaces between the first and second
portions of the bond elements

The problem to he sclved by claim 48 is that of defining the
geometry of the bond element, such that it is able to be
filled with an encapsulation (see application par. 32 and
75) to ensure a more robust structure by securing the first
and second bases of the bond element to the pad and on the
substrate (see fig. 25 of the application).

16. claims: 57-61, 65-67, 76, 77
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The features of claim 57 are known from document
JP2007123595 (D3) and cannot therefore serve as a common
inventive concept for the dependent claims 58,
62,63,64,64,65,66,67,68,73,76 and 77 which directly depend
upon ¢laim 57 (Rule 13.1 PCT).

Document D3 discloses the subject matter of claim 57 (see
figs. 2,5 and 7; pars. 16 and 18; substrate 1, bond wires 3
{par. 18 for exposed parts); electrically conductive
elements 7; 11 dielectric encapsulation; microelectronic
element 2).

Consequently according to Rule 13(2) PCT, the following
claimed separate invention group has been identified:
Group VIa c¢.f. claim 58 (claims 57-61,65-67 and 76-77)

The surplus technical features of claim 58 with respect to
the known common concept {according to D3) of claim 57 are
that the substrate is a lead frame and wherein the
conductive elements are leads of the lead frame.

Thus the objective problem of claim 58 to be solved can be
construed as: choosing a substrate for connecting the
microelectronic element to an external circuit/device.
Although the subject matter of claims 65,66,67,76 and 77
involve different features which solve different problems,
they could be searched without any additional effort,
therefore forming a part of the first invention group to be
searched within group VI.

17. claim: 62

{Re. claim 62) The surplus technical features of claim 62
with respect to the known common concept of claim 57 are
that the encapsulation layer is formed on the in-process
unit by pressing the dielectric material mass over the wire
bonds from a location remote from the substrate and into
contact with the first surface of the substrate such that
the at least one of the wire bonds penetrates the dielectric
material mass.

Thus the objective problem of claim 62 to be solved can be
that of choosing a method for introducing a non-liquid
material as a encapsulation layer.

18, claims: 63, 64, 73-75

{re, ¢laims 63,64 and 73)

The surplus technical features of claim 63 with respect to
the known common concept of claim 57 are that the wire bonds
are made of wire consisting of gold, copper, aluminium or
solder.

The surplus technical features of claim 64 with respect to
the known common concept of claim 57 are that the first wire
bonds includes aluminium and the wire bonds are joined to
the conductive element by wedge bonding.

The surplus technical features of claim 73 with respect to
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the known common concept of claim 57 are that the wire bonds
define a longitudinal axis along a length thereof, and the
wire bonds include an inner layer of a first material
extending along the longitudinal axis and an outer layer of
a second material remote from the longitudinal axis and
extending along the length of the wire bond.

Thus the objective problem of claims 63 and 64 and 73 to be
solved can be construed choosing the appropriate material
(s) for the wire bonds for ensuring low electrical
resistance.

19. claims: 68-72

(re. claim 68)

The surplus technical features of claim 68 with respect to
the known common concept of claim 57 are that the step of
forming the encapsulation layer includes forming at least
one cavity extending from a major surface of the
encapsulation layer toward the substrate, the at least cne
cavity surrounding the unencapsulated portion of one of the
wire bonds.

Thus the objective problem of claim 68 to be solved can be
construed as: (application par. 97) ensuring that other
assemblies can simply be received into the assembly.

20. claim: 80

The surplus technical features of claim 80, with respect to
the known common general concept between claims 1 and 8@,
which further describe the microelectronic assembly are:
that wire loops joined at a first base and a second base to
respective ones of at least two of the thin conductive
elements, removing a portion of the encapsulation layer and
a portion of the wire loops so as sever each of the wire
loops into separate wire bonds corresponding to a respective
one of the first and second bases and having end surfaces
remote from the substrate and remote from the bases.

The problem to be solved by claim 8@ is that of providing a
method by which to create the bond wire elements connected
to a substrate, using bond wire loops.
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