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

1. claims: 1-3

The features in claim 1 are rendered not inventive from
document KR20070088177 (D1) & cannot therefore serve as a
common inventive concept for claim 1 (Rule 13.1 PCT).
D1 discloses:
A microelectronic package (fig. 1), comprising:a substrate
(190) having first and second opposed surfaces;at least 2
pairs (20 and 30, 21 and 31) of microelectr. elements, each
pair of microelectr. elements including an upper (30or3l)
microelectr. element and a lower (20or2l) microelectr.
element, the pairs of microelectr. elements being fully
spaced apart from one another in a horizontal direction
parallel to the first surface of the substrate, each Tower
microelectr. element (20821) having a front surface and a
plurality of contacts (20b&21b) at the front surface, the
front surfaces of the lower microelectr. elements being
arranged in a single plane parallel to and overlying the
first surface, a surface of each of the upper microelectr.
elements (30831) overlying the first surface of the
substrate and at least partially overlying the lower
microelectr. (208421) element in its pair,
a plurality of terminals exposed at the second surface
(10a), the terminals configured for connecting the
microelectr. package to at least one component external to
the microelectr. package ; & electr. connections (25a826a)
extending from at least some of the contacts of each lower
Ticrge]ectr. element to at Teast some of the terminals
10a).
The S-M of claim 1 differs from this known D1 in that the
microelectronic elements together (20,30,21 and 31) are
configured to predominantly provide memory storage array
function.
The problem to be solved is that of enabling the
microelectronic package to perform specific functions.
Dl is silent as to the specific function of the individual
microelectr. elements (30,36,21 and 31} is, the skilled
person is well aware that there are a no. of arbitrary
functions that these microelectronic elements can perform
such as, eg. memory storage, without having to use any
inventive knowledge, thus rendering the S-M of claim 1 not
inventive in the 1ight of D1 & the skilled person.
Re. cl1. 2 the special technical features with respect to the
non inventive claim 1 are that at least some of the
plurality of contacts of the lower microelectronic element
of first and second ones of the pairs of microelectronic
elements is arranged in a respective column of contacts
defining respective first and second axes, the first and
second axes being transverse to one another.

1.1. claims: 4, 8, 48, 67, 68
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Although the special technical features of the dependent
claim 2 and those of claims 4,8,48,67 and 68 are not the
same, they could be searched without any additicnal effort
and thus are included in the first searched group of claims
I.

2. ¢laims: 5, 6

Re. cl. 5, the special technical features with respect to
the non inventive c¢laim 1 are that the at Teast two pairs of
microelectronic elements includes four pairs of
microelectronic elements.

Thus the objective problem of ¢laim 5 to be solved can be
construed as: increasing the density of the microelectronic
package

3. claim: 7

Re. c1. 7, the special technical features with respect to
the non inventive claim 1 are that the Tower microelectronic
element of at least one of the pairs of the microelectrenic
elements is a first lower microelectronic element disposed
adjacent a second lower microelectronic element, a front
surface of the second lower microelectronic element being
arranged in the single plane parallel to the first surface,
and wherein the upper microelectronic element that at least
partially overlies the first lower microelectronic element
also at Teast partially overlies the second lower
microelectronic element.

Thus the objective problem of claim 7 to be solved can be
construed as: ensuring that the thickness of the package is
made as small as possible, whilst maintaining a high density
of microelectronic elements.

4, claim: 9

Re. c1. 9, the special technical features with respect to
the non inventive claim 1 are that t he electrical
connections include flip-chip connections extending between
contacts of each of the lower microelectronic elements and
conductive bond pads exposed at the first surface of the
substrate.

Thus the objective problem of claim 9 to he solved can be
construed as: choosing the appropriate electrical
connections between the lower microelectronic elements and
the substrate for reduced inductance when transferring
signals from the microelectronic elements to the substrate.

5. claims: 10-13, 17-19, 21
The common concept between dep. cls. 21,17-20,13,14,22 is
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the S-M of c¢Is. 10,11 or 12 & this common concept is not new
according to document US 2008/088030 (D3), which discloses:
{re, ¢laim 10) A microelectronic package (fig. 8),
comprising: a substrate (802) having lst (832) and 2nd (830)
opposed surfaces; at least two pairs of microelectronic
elements {2 x 812a,812b), each pair of microelectronic
elements including an upper (812b) microelectronic element
and a lower (8l2a) microelectronic element, the pairs of
microelectronic elements being fully spaced apart (812a in
between) from one another in a horizontal direction parallel
to the lst surface of the substrate, each lower (812a)
microelectronic element having a front surface and a
plurality of contacts (814:; par. 27,48) at the front
surface, the front surfaces of the lower microelectronic
elements being arranged in a single plane parallel to and
overlying the lst surface (832), a surface of each of the
upper microelectronic elements (812b) overlying the 1st
surface of the substrate and at least partially overlying
the lower microelectronic element {812a) in its pair, the
microelectronic elements together configured to
predominantly provide memory storage array function (par.
27); a plurality of terminals (806; par. 47 and par. 26)
exposed at the 2nd surface (830), the terminals configured
for connecting the microelectronic package to at least one
component external to the microelectronic package; and
electrical connections (818) extending from at least some of
the contacts of each lower (812a) microelectronic element to
at least some of the terminals (806; par. 48) and each of
the upper microelectronic (812b) elements overlies at least
one first aperture (816) extending between the 1st and 2nd
surfaces of the substrate (802), and wherein the electrical
connections (818) include first leads having at least
portions aligned with the at least one first aperture (816).
The S-M of ¢Is. 11 & 12 is also not new in view of document
D3 (fig. 8).

Re. cl. 13, the STF with respect to the known common general
concept of claim 12 is: at least some of the leads include
wire bonds extending through at least one of the apertures.
As all of the features of cl. 13 are known from D3, none of
them form a contribution over the known prior art.

Although the STFs of the dep. cls. 17,18,19,21 are not the
same, they could be searched without any additional effort &
thus they form the basis of the searched invention group 5a.

6. claims: 14-16

Re. c1. 14, the special technical feature with respect to
the known common general concept of claim 12 is: at least
some of the contacts of each of the upper microelectronic
elements are disposed in a column in a central region of the
front surface of the respective upper microelectronic
element, the column of contacts of each of the upper
microelectronic elements extending in a direction of a
length of a corresponding one of the at least one first
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aperture.

Thus the objective problem of claim 14 to be solved can be
construed as: minimising the warping which may occur between
the microelectronic elements and the substrate.

7. claim: 20

Re. c¢1. 20, the special technical feature with respect to
the known common general concept of claim 11 is: at least
some of the leads include Teads bonds.

Thus the objective problem of claim 20 to be solved can be
construed as: providing batch processing on wafer scale.

8. claims: 22-26

Re. cl. 22, the special technical feature with respect to
the known common general concept of claim 12 is: the lower
microelectronic element of at least one of the pairs of the
microelectronic elements is a first lower microelectronic
element disposed adjacent a second Tower microelectronic
element, a front surface of the second lower microelectronic
element being arranged in the single plane parallel to the
first surface, and wherein the front surface of the upper
microelectronic element that at least partially overlies the
rear surface of the first lower microelectronic element also
at least partially overlies a rear surface of the second
lower microelectronic element such that the contacts at the
front surface of the upper microelectronic element are
disposed beyond an edge of the second Tower microelectrenic
element.

Thus the objective problem of claim 22 to be solved can be
construed as: increasing the density of the microelectronic
package.

9. claims: 27-31

Re. c1. 27, the special technical feature with respect to
the non inventive claim 1 is: the microelectronic package
includes four pairs of microelectronic elements, wherein the
contacts of each microelectronic element include eight data
1/0 contacts.

Re. c1. 28, the special technical feature with respect to
the non inventive claim 1 is: the microelectronic package
includes four pairs of microelectronic elements, wherein the
contacts of each microelectronic element include nine data
1/0 contacts.

Re. cl. 29, the special technical feature with respect to
the non inventive claim 1 is: the microelectronic package
includes nine microelectronic elements, wherein the contacts
of each microelectronic element include eight data I/0
contacts.

Re. cl1. 30, the special technical feature with respect to
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the non inventive claim 1 is: the contacts of each
microelectronic element include eight data I/0 contacts.

Re. c1. 31, the special technical feature with respect to
the non inventive claim 1 is: the contacts of each
microelectronic element include sixteen data I/0 contacts.
Thus the objective problem of ¢laims 27,28,29,30 and 31 to
be solved can be construed as: enabling the microelectronic
elements to deal with predefined amounts of data transfer in
parallel per clock cycle (see appl. par. 70 for example).

10, claims: 32-37

Re. c¢1. 32, the special technical feature with respect to
the non inventive claim 1 is: a buffer element electrically
connected to at least some of the terminals and one or more
of the microelectronic elements in the microelectronic
package, the buffer element configured to regenerate at
least one signal received at one or more of the terminals of
the microelectronic package.

Thus the objective problem of claim 32 to be solved can he
construed as: enabling the microelectronic package to cache
data (see par. 77 of the application) with respect to
components external to the package.

11. claim: 38

Re. cl1. 38, the special technical feature with respect to
the non inventive claim 1 is: a nonvolatile memory element
mounted to the substrate and configured to store identifying
information, the nonvolatile memory element electrically
connected to one or more of the microelectronic elements.
Thus the objective problem of claim 38 to be solved can be
construed as: to provide means for permanently storing the
package 1D (see app. par. 79).

12. claim: 39

Re. cl. 39, the special technical feature with respect to
the non inventive claim 1 is: further comprising a
temperature sensor.

Thus the objective problem of claim 39 to he solved can be
construed as: to enable a triggering function if the
microelectronic element overheats.

13, claim: 40

Re. c1. 40, the special technical feature with respect to
the non inventive claim 1 is: further comprising a
decoupling capacitor element mounted to the substrate, the
decoupling capacitor element electrically connected to cne
or more of the microelectronic elements.
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Thus the objective problem of claim 40 to be solved can be
construed as: ensuring the package is protected against
voltage swings.

14, claims: 41, 42

Re. c¢1. 41, the special technical feature with respect to
the non inventive ¢laim 1 is: the substrate is an element
consisting essentially of a material having a CTE in a plane
of the substrate less than 12 ppm/°C.

Re. c1. 42, the special technical feature with respect to
the non inventive claim 1 is: the substrate includes a
dielectric element consisting essentially of a material
having a CTE in a plane of the substrate less than 30
ppm/°C.

Thus the objective problem of claims 41 and 42 to be solved
can be construed as: minimising the warping which may occur
between the microelectronic elements and the substrate.

15. claims: 43-47

Re. cl1. 43, the special technical feature with respect to
the non inventive claim 1 is: the microelectronic elements
are configured to function together as an addressable memory
module, the microelectronic package configured to store part
of data received in each of the microelectronic elements.
Re. cl1. 46, the special technical feature with respect to
the non inventive claim 1 is: each of the microelectronic
elements is configured to predominantly provide memory
storage array function.

Re. cl. 47, the special technical feature with respect to
the non inventive claim 1 is: each of the microelectronic
elements includes a dynamic random access memory ("DRAM")
integrated circuit chip.

Thus the objective problem of claims 43 and 46 and 47 to be
solved can be construed as: enabling the package to store
information.

16. claims: 49-54

Re. c1. 49, the special technical feature with respect to
the non inventive claim 1 is: the second surface of the
substrate has a central region occupying a central portion
thereof, and wherein at least some of the terminals are
first terminals disposed in the central region.

Thus the objective problem of claim 49 to be solved can be
construed as: ensuring that the electrical connection from
the terminals of the substrate toeach of the microelectronic
elements has exactly the same resistance value.

17. claims: 55-57
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Re. cl. 55, the special technical feature with respect to
the non inventive claim 1 is: further comprising a heat
spreader in thermal communication with at least one of the
microelectronic elements.

Thus the objective problem of ¢laim 55 to be solved can be
construed as: ensuring the package is able to effectively
dissipate heat.

18, claims: 58-66

Re. c1. 58, the special technical feature with respect to
the non inventive c¢laim 1 is: a plurality of microelectronic
packages as claimed in claim 1, further comprising a circuit
panel having panel contacts, wherein the terminals of the
package are bonded to the panel contacts.

Thus the objective problem of claim 58 to be solved can be
construed as: configuring a module.
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