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

1. claims: 1, 2

Concerning the non-inventive subject matter of claim 1 (not
inventive according to document US6252264 (D2} and knowledge
of the skilled person - argumentation detailed in section
1.4.1 of this search report) : a microelectronic package,
comprising:a substrate having first and second opposed
surfaces; first, second, third, and fourth microelectronic
elements, each microelectronic element having a front
surface facing the first surface of the substrate and a
plurality of contacts at the front surface, the front
surfaces of the microelectronic elements being arranged in a
single plane parallel to and overlying the first surface,
each microelectronic element having a column of contacts
exposed at the front surface and arranged along respective
first, second, third, and fourth axes, the first and third
axes being parallel to one another, the second and fourth
axes being transverse to the first and third axes; a
plurality of terminals exposed at the second surface, the
terminals configured for connecting the microelectronic
package to at least one component external to the
microelectronic package; and electrical connections
extending from at least some of the contacts of each
microelectronic element to at least some of the terminals.
Re. cl. 2, the special technical feature with respect to the
known c¢laim 1 is: the second and fourth axes are orthogonal
to the first and third axes.

1.1. claims: 4, 5, 25

Although the special technical features of the dependent
claims 4,5 and 25 are not the same as that of claim 2, they
could be searched without any additional effort and thus
they form the basis of the 1lst searched invention.

2. claims: 3, 18, 19

Re. c¢1. 3, the special technical feature with respect to the
known claim 1 is: the column of contacts of each
microelectronic element is disposed in a central region of
the front surface of the respective microelectronic element.
Re. cl. 18, the special technical feature with respect to
the known claim 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. 19, the special technical feature with respect to
the known 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 3,18 and 19 to be
solved can be construed as: minimising the warping which may




(34) JP 2014-521222 A 2014.8.25

International Application No. PCT/ US2012/ 046249

FURTHER INFORMATION CONTINUEDFROM PCT/ISA/ 21()

occur between the microelectronic elements and the
substrate.

3. claims: 6-8

Re. c1. 6, the special technical feature with respect to the
known claim 1 is: the contacts of each microelectronic
element include eight data 1/0 contacts.

Re. c1. 7, the special technical feature with respect to the
known claim 1 is: the contacts of each microelectronic
element include nine data I/0 contacts.

Re. c1. 8, the special technical feature with respect to the
known claim 1 is: the contacts of each microelectronic
element include sixteen data I/0 contacts.

Thus the objective problem of claims 6-8 to be solved can be
construed as: enabling the microelectronic elements to deal
with predefined amounts of data transfer in parallel per
clock cycle,

4, claims: 9-14

Re. c1. 9, the special technical feature with respect to the
known claim 1 is: further comprising 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 cbjective problem of claim 9 to be solved can be
construed as: enabling the microelectronic package to cache
data (see par. 71 of the application) with respect to
components external to the package.

5, claim: 15

Re. c1. 15, the special technical feature with respect to
the known claim 1 is; further comprising 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 15 to be solved can be
construed as: to provide means for permanently storing the
package ID (see app. par. 73).

6. claim: 16

Re. cl. 16, the special technical feature with respect to
the known claim 1 is: further comprising a temperature

sensor.
Thus the objective problem of claim 16 to be solved can be
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construed as: to enable a triggering function if the
microelectronic element overheats.

7. claim: 17

Re. cl. 17, the special technical feature with respect to
the known claim 1 is: further comprising a decoupling
capacitor element mounted to the substrate, the decoupling
capacitor element electrically connected to one or more of
the micreoelectronic elements.

Thus the objective problem of claim 17 to be solved can be
construed as:to ensure the package is protected against
voltage swings.

8. claims: 20-24

Re. cl. 20, the special technical feature with respect to
the known 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. cl. 23, the special technical feature with respect to
the known claim 1 is: each of the microelectronic elements
is configured to predominantly provide memory storage array
function.

Re. cl. 24, the special technical feature with respect to
the known ¢laim 1 is: each of the microelectronic elements
includes a dynamic random access memory ("DRAM") integrated
circuit chip.

Thus the objective problem of claims 20, 23 and 24 to be
solved can be construed as: enabling the package to store
information.

9. claims: 26, 27

Re. cl. 26, the special technical feature with respect to
the known c¢laim 1 is: further comprising a heat spreader in
thermal communication with at least one of the
microelectronic elements.

Thus the objective problem of claim 26 to be solved can be
construed as: ensuring the package is able to effectively
dissipate heat.

10, claims: 28, 29

Re. cl. 28, the special technical feature with respect to
the known claim 1 is: each microelectronic element is a
lower microelectronic element, and each microelectronic
package includes a corresponding upper microelectronic
element for each lower microelectronic element, each upper
microelectronic element having a surface at least partially
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overlying a rear surface of the corresponding one of the
lower microelectronic elements.

Thus the objective problem of claim 28 to be solved can be
construed as: increasing the density of the microelectronic
package.

11. claims: 30-38

Re. c1. 30, the special technical feature with respect to
the known claim 1 is:; 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 3@ to be solved can be
construed as: configuring a module.

12. claims: 39, 40

Re. c1. 39, the special technical feature with respect to
the known claim 1 is: one or more other electronic
components electrically connected to the microelectronic
package.

Thus the objective problem of claim 39 to be solved can be
construed as: use of the microelectronic package itself in
combination with other electronic components external to the
package.

13. claims: 41-43

The common concept between dependent ¢laims 42,
43,44,45,47,48 and 52 is the subject matter of claim 41 and
this common concept is not new according to document US §
936 305 {D3), in the sense of Art. 33(2) PCT, and therefore
the criteria of Art. 33(1) PCT are not met:

D3 discloses: A microelectronic package (figs. 1-5),
comprising: a substrate (12) having first (underside) and
second (22) opposed surfaces; first, second, third, and
fourth microelectronic elements (32 and other dice (col. 5,
line 14-16)), each microelectronic element having a front
surface (38) facing the first surface of the substrate and a
plurality of contacts (50) at the front surface, the front
surfaces of the microelectronic elements being arranged in a
single plane parallel to and overlying the first surface
{col. 4, line 8-13; col. 4, line 60-col. 5, line 16 and fig.
3,5), each microelectronic element at least partially
overlying at least cne aperture (20,21) extending between
the first and second surfaces of the substrate, each
aperture having a length (col. 3, Tine 66 - col. 4, line 12)
along respective first, second, third, and fourth axes, the
first and third axes being parallel to one another (fig. 1
{21)), the second and fourth axes being transverse to the
first and third axes (fig. 1 (20)); a plurality of terminals
exposed at the second surface (18), the terminals configured




37) JP 2014-521222 A 2014.8.25

International Application No. PCT/ Us2012/ 046249

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

for connecting the microelectronic package to at least one
component external to the microelectronic package (col. 3,
line 54-58); and electrical connections (fig. 3 (42) and
fig. 5 (64)) extending from at least some of the contacts of
each microelectronic element (32) to at Teast some of the
terminals, the electrical connections including Teads having
at least portions aligned with the at least one aperture
(figs. 3 and 5).

As a consequence of the above, the following claimed
separate invention groups have been identified in the sense
of Rule 13(2) PCT:

Invention 2a: Claims 41-43 (c.f. claim 42)

Re. c1. 42, the special technical feature with respect to
the known common general concept is: at least some of the
leads include wire bonds extending through at least one of
the apertures.

Although the special technical features of the dependent
claims 43 are not the same, they could be searched without
any additional effort and thus they form the basis of the
searched invention group 2a.

14, claim: 44

Re. c1. 44, the special technical feature with respect to
the known common general concept is: at Teast some of the
leads include lead bonds.

Thus the objective problem of claim 44 to be solved can be
construed as: providing batch processing on wafer scale.

15, claims: 45, 46

Re. c1. 45, the special technical feature with respect to
the known common general concept is: at Teast some of the
contacts of each microelectronic element are disposed in a
colum in a central region of the front surface of the
respective microelectronic element.

Thus the objective problem of claim 45 to be solved can be
construed as: minimising the warping which may occur between
the microelectronic elements and the substrate.

16. claim: 47

Re. cl. 47, the special technical feature with respect to
the known common general concept is: each of the apertures
has a width in a direction transverse to the respective
axis, the width of each aperture being not larger than a
width of the microelectronic element at least partially
overlying the aperture in the same direction as the width of
the aperture.

1.2 Thus the objective problem of claim 47 to be
solved can be construed as: defining the apertures to ensure
that the microelectronic element is still supported by the
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substrate,

17. claims: 48-51

Re. ¢1. 48, the special technical feature with respect to
the known common general concept is: the second surface of
the substrate has a central region occupying a central
portion thereof, the central region being bounded by the
first, second, third, and fourth axes, and wherein at least
some of the terminals are first terminals disposed in the
central region.

Thus the objective problem of claim 48 to be solved can be
construed as: ensuring that the electrical connection from
the terminals of the substrate to each of the
mi$roe1ectronic elements has exactly the same resistance
value,

18. claims: 52-54

Re. ¢1. 52, the special technical feature with respect to
the known common general concept is: further comprising a
buffer element electrically connected to at Teast 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 52 to be solved can be
construed as: enabling the microelectronic package to cache
data (see par. 71 of the application) with respect to
components external to the package.
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