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INTERNATIONAL SEARCH REPORT

JP 2015-503850 A 2015.2.2

International application No

PCT/US2012/070477

A. CLASSIFICATION OF SUBJECT MATTER
INV. HO1L25/10 HO1L23/538

ADD.

HO1L25/065

HO1L23/34

According to International Patent Glassification {IPG) or to both national classification and IPC

B. FIELDS SEARCHED

HO1L

Minimum documsntation searched (classification eystem folkwed by classaification symbola)

Dogumentation searched other than minimum documentation to the exent that auch documents are included in the fielde searchad

EPO-Internal, WPI Data

Electronic data base coneulted during the intematicnal eearch (name of data base and, where practisable, search terma used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

figure 2

Category® | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 20097155960 Al (CHOW SENG GUAN [SG] ET 1-3,28,
AL) 18 June 2009 (2009-06-18) 36,37

D Further documents are listed in the continuation of Box C.

Sae patent family annex.

* Bpecial categories of cited documenta :

"A" dosumant defining the general atata of the art which ia not considerad
to be of particular relevance

"E" earlier application or patent but published on or after the intemational
filing date

"L* document which may throw doubta on priority claim{a) or which ia
cited to establish the publication date of another citation ar other
spedial reason {az apaoified)

"Q" docurnent referring to an oral discloaure, use, exhibition or other
means

"P" document published prior to the intemational filing date but later than
the priority date claimed

*T* later document published after the intemational filing date or priority
date and not in conflict with the application but cited to understand
tha principle or theary underlying the invention

"X document of particular relevance; the claimed invention cannot be
considered navel or cannot be sonsidered ta involve an inventive
step when the document ie taken alone

"¥* document of particular relevance; the claimed invention cannct be
oonsidered to involve an inventive step when the dooument is
combined with one or more other auch documents, such combination
being obvious to a person skilled in the art

*&" document member of the Bame patent family

Date of the actual oor

P

of the international asarsh

2 April 2013

Date of mailing of the international searsh report

03/06/2013

Name and mailing address of the ISA/
Eurcpean Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijawiji
Tal. {(+31-70) 340-2040,
Faox: (+31-70) 340-3016

Authorized officer

Manook, Rhoda

Form PCTASAR210 (second sheat) (April 2006}
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Intarnetional application No.

INTERNATIONAL SEARCH REPORT PCT/US2012/070477

BoxNo.ll  Chservations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemn ational search repert has not been established in respact of cartain claims under Article 17(2)(a) for the following reasons:

1. |:I Claime Noz.:

because they relate to subject matter not required to be searched by thls Authorlty, namely:

2. |:| Claime Nos.:
becauge they relate to parts of the international application that do not comply with the preseribad recuirements to such
an extent that no meaningful International search ¢an be carred out, specifically:

3. I:l Claims Nos.:
because they are dependent oialms and are not drafted In accordance with the second and third sentences of Rule 6.4{a).

Box Neo.lll Chservatlons where unlty of Invention Is lacking (Continuation of item 3 of first sheet)

This Imematicnal S8earching Autherity found multiple inventions in this internaticnal application, as follows:

see additional sheet

1. As all required additional asarch fees were timely paid by Ihe applicant, this international aearch repott covera all acarchable
olaims.

2. D As all searshable olaims sculd be searched without sffort justifying an additional feas, this Authority did not invite payment of
additional fees.

3. As only same of the required additional search fess wars timaly paid by tha applicant, this intemational ssarch report covera
only those claima for which fees were paid, apecifically claims Nes.:

4, m No required additional search fees were timely paid by the applicant. Gonsequently, thia international search repott ia
restricted to the invention first mentionad in the claime; it ie covered by claims Nos.:

1-3, 28, 36, 37

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
paymertt of a protest fee.

The additional search faee were accompanied by the applicant's protest bt the applicable protest
fee was not paid within the time Iimit speciied in the nvitation.

DNO pratest accompanied the payment of additionel search lees.

Form PCTASA/210 (continuation of firet eheet (2)) (April 2006}
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

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

1. claims: 1-3, 28, 36, 37

See invention groups 10,11 and 12 for the non-unity
reasoning between independent claims 1,26,30 and 33.

A further non-unity objection arises for the cls. within
group I (cls. 1-25, 28-29 & 36-43 ):

The subject matter of independent product ¢l1. 1 &
corresponding independent method c1. 37 & independent
product cl1. 28 is not new compared to the teaching of
document US2009/155960 {D1) & cannot therefore serve as a
common concept for the directly dependent cls.
2,4,7,12,13,14,15,16,18,19,20,29,38,39,40 & 43.

See the written non-unity reasoning (section 1.5.1 in the
written non-unity reasoning) for the lack of novelty of the
subject matter of independent claims 1,28 and 37 in view of
document D1.

As a consequence of the above, the following claimed
separate sub-invention groups within group I have heen
identified in the sense of Rule 13(2) PCT:

Group Ia: cls. 1,2,3 (c.f. ¢l. 2), 28, 36 & 37

Re. cl. 2 the stf with respect to (wrt) the known cl. 1 is
that the package terminals & the stack terminals overlie
each other in respective electrically connected pairs.

As all of the features of c1. 2 are known from D1 none of
them can form a contribution over the known prior art.
Although the stf of the dependent c1. 36 are not the same,
they could be searched without any additional effort & thus
they form the basis of the 1lst searched invention.

2. claims: 4-6

Group Ib: cls. 4-6

Re. ¢l. 4 the stf wrt the known cl. 1 is additional ones of
the stack terminals are at the 1st surface of the substrate
in a portion thereof that is outside of the interconnect
area.

The problem to be solved by c¢l1. 4 is how to minimise
re-routing.

3. ¢claims: 7-11, 43

Group Ic: cls. 7-11 & 43 (c.f. cls, 7 & 43)

Re. ¢l. 7 the stf wrt the known cl. 1 is that the 1st
microelectronic package further includes 3rd & 4th
microelectronic elements spaced on opposite sides of the
interconnect area between the 1st & Znd microelectronic
elements.

Re. cl. 43 the stf wrt the known c1. 37 is that the 1lst
microelectronic package further includes 3rd & 4th
microelectronic elements spaced on opposite sides of the
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interconnect area between the 1st & 2nd microelectronic
elements, & wherein the step of conmnecting the terminals of
the 2nd microelectronic package with the stack terminals of
the 15t microelectronic package facilitates a connection
between the lst, 2nd, 3rd, & 4th microelectronic elements of
the 1st package to the 2nd package.

The problem to be solved by cls. 7 & 43 is ensuring
designing the lst microelectronic package for higher density
operation.

4, claims: 12, 38-42

Group Id: cl. 12, 38, 39 & 40-42 (c.f. cls. 12, 38,39,40)
Re. ¢l. 12 the stf wrt the known c1. 1 is that the 1st
microelectronic package further includes a molded
encapsulant layer overlying at least a portion of the lst
surface of the substrate, & wherein at least portions of the
lst conductive interconnects comprise lst conductive vias
exgending through the molded encapsulant layer to exposed
ends.

Re. ¢1. 38 the stf wrt the known cl. 37 is that the step of
connecting the terminals of the 2nd microelectronic package
with the stack terminals of the 1st microelectronic package
includes joining the package terminals to exposed ends of
interconnects on an encapsulant layer of the 1st
microelectronic package overlying the 1st surface of the
substrate at least in the interconnect area thereof, the
interconnects being joined to the stack terminals opposite
the exposed ends thereof.

Re. c¢l1. 39 the stf wrt the known cl. 37 is that the step of
connecting the terminals of the 2nd microelectronic package
with the stack terminals of the lst microelectronic package
includes depositing conductive bond material masses into
holes within an encapsulant layer of the lst microelectronic
package overlying the 1st surface of the substrate at Teast
in the interconnect area, the stack terminals being exposed
at a surface of the encapsulant layer within the holes, &
wherein the conductive bond material masses are joined to
the terminals of the 2nd package & the stack terminals of
the 1st package.

Re. cl. 4@ the stf wrt the known cl. 37 is that the step of
connecting the terminals of the 2nd microelectronic package
with the stack terminals of the lst microelectronic package
includes: forming a plurality of holes through at least an
encapsulant of the 1st microelectronic package overlying the
1st surface of the substrate in at least the interconnect
area thereof, the plurality of holes being aligned with
respective ones of the stack terminals at lst ends thereof &
with corresponding ones of the terminals of the 2nd package
at 2nd ends thereof; & filling the holes with a conductive
material in contact with the stack terminals of the 1st
microelectronic package & the package terminals of the 2nd
package.

The problem to be solved by cls. 12, 38, 39 or 40 is
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providing electrical paths through mold material.

5. ¢laims: 13, 14

Group Ie: cls. 13 & 14

Re. cl. 13 the stf wrt the known cl. 1 is that
contact-bearing faces of the lst & 2nd micreelectronic
elements face the substrate, the substrate contacts
including substrate contacts exposed at the 2nd surface, &
wherein the element contacts are connected with the
substrate contacts by wire bonds.

Re. cl. 14 the stf wrt the known cl. 1 is that substrate
contacts are exposed at the 1st surface & wherein the
element contacts of the 1st & 2nd 1st microelectronic
elements face the substrate contacts exposed at the lst
surface & are joined thereto.

The problem to be solved by cls. 13 & 14 is selecting the
connection between the microelectronic elements & the
sgb§trate such that electrical resistance is kept to a
minimum,

6. claims: 15-17, 29

Group If: cls. 15,16-17 & 29

Rae. c1. 15 the stf wrt the known c1. 1 is that the 2nd
microelectronic package includes a 3rd microelectronic
element mounted on a 2nd substrate, the terminals being on
the 2nd substrate & electrically connected with the 3rd
microelectronic element.

Re. cl. 16 the stf wrt the known c1. 1 is that the 2nd
microelectronic package includes a substrate having lst &
2nd spaced apart surfaces & 3rd & 4th microelectronic
elements mounted on the 2nd surface thereof, the 3rd & 4th
microelectronic elements being spaced apart on the substrate
of the 2nd package to define an interconnect area therein, &
the terminals being exposed at the 2nd surface of the
substrate of the 2nd package within the interconnect area,
the substrate of the ?nd package further including a window
extending therethrough between the 1lst & 2nd surfaces
thereof, & wherein the terminals of the 2nd package are
joined to the stack terminals of the lst package by wire
bonds that extend through the window.

Re. c¢l. 29 the stf wrt the known cl. 28 the 2nd
microelectronic package further includes a 2nd dielectric
layer having lst & 2nd opposed surfaces & at least one
microelectronic element mounted on the 1st surface of the
dielectric layer.

The problem tc be solved by cls. 15 & 16 & 29 is designing
the 2nd microelectronic package for high density.

7. claim: 18
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Group Ig: cl. 18

Re. c¢l. 18 the stf wrt the known c1. 1 is that it further
includes a 3rd microelectironic package underlying the 1st
microelectronic package & having terminals joined to the
package terminals of the lst microelectronic package.

The problem t¢ be solved by cl. 18 is designing the assembly
for high density performance whilst ensuring the assembly
footprint is kept small.

8. claim: 19

Group Ih: ¢1. 19

Re. cl. 19 the stf wrt the known c1. 1 is that it further
includes a circuit panel with circuii contacts exposed at a
surface therecf, wherein the package terminals of the lst
microelectronic package are electrically connected with the
circuit contacts.

The problem to be solved by cl. 19 is providing means for
connecting a multitude of microelectronic assemblies.

9, claims: 20-25

Group Ii: cls. 20-25

Re. cl. 20 the stf wrt the known cl. 1 is that the 2nd
microelectronic package terminals are at least one of
package terminals or stack terminals.

The problem to be solved by cl. 20 is providing electrical
connection to other parts of the package or the outside
world.

10, claims: 26, 27

The common concept between the subject-matter of independent
product claims (cls.) 1 & 26 is already known in view of
document US2009/155960 {D1) & cannot therefore serve as a
common concept (Rule 13{l) PCT) between these ¢ls.

see section 1.1.1 of the written non-unity objection
attached to this partial search report which discloses the
common concept between the claims and its lack of novelty
with respect to document D1 (fig. 2).

The surplus technical features (stf) of c1. 1 are that there
is a substrate having 1st & 2nd opposed surfaces & substrate
contacts thereon; the element contacts of the
microelectronic elements are electrically connected with the
substrate contacts & the microelectronic elements are on the
1st surface, the plurality of package terminals are located
at the 2nd surface of the substrate & electrically connected
with the substrate contacts, the plurality of stack
terminals are exposed at the 1st surface of the substrate.
Thus the problem of cl, 1 to be solved can be construed as:
defining a microelectronic package for enhanced mechanical
stability.




(33) JP 2015-503850 A 2015.2.2

International Application No. PCT/ US2012/ 070477

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

The stf of cl. 26 are that the microelectronic elements have
front faces & back faces & the element contacts are exposed
at the front faces, there is a dielectric layer which has a
surface overlying the front faces of the microelectronic
elements & facing away from the front faces of the
microelectronic elements, the dielectiric layer further
having a 2nd surface opposite the 1lst surface, the plurality
of package terminals are exposed at the lst surface of the
dielectric layer & electrically connected with the element
contacts through traces extending along the dielectric layer
& lst metallized vias extending from the traces & contacts
the element centacts, & the stack terminals are exposed at
the 2nd surface of the dielectric layer & connect the
package with a component overlying the 2nd surface of the
dielectric layer,

Thus the problem of cl. 26 to be solved can be construed as:
Use of a HDI-type connection to ensure the microelectronic
elements have a shorter electrical connection to the
outside.

Neither does cl. 1 refer to the dielectric layer & its
traces & vias nor does cl. 26 refer to the details of the
substrate. The problems solved by independent cls. 1 & 26
refer to different features which solve different problems.

11. claims: 30-32

The features common to cls. 1 & 30 (see section referring to
claim 26) are known from document D1 (D1 also shows the
substrate (fig. 2 (108) having 1st & 2nd opposed surfaces) &
cannot therefore serve as a common inventive concept for
these cls..

The stf of c¢l. 1 are that the plurality of stack terminals
for connecting the package with a component overlying the
1st surface of the substrate.

Thus the objective problem of cl. 1 to be solved can be
construed as defining a microelectronic package for higher
densities whilst maintaining the same package footprint.
The stf of cl. 30 are that there are four microelectronic
elements arranged so as to define the interconnect area of
the 1st surface surrounded by the microelectronic
components, the plurality of stack terminals are
electrically connected with the package terminals.

Thus the objective problem of cl. 30 to be solved can be
construed as: defining a microelectronic package for higher
densities whilst minimising the thickness of the package.
The problems solved by independent cls. 1 & 30 refer to
different features which solve different problems.

12. claims: 33-35

The features common to cls. 1 & 33 {see section referring to
claim 26) are known from document D1 (D1 also shows the
substrate (fig. 2 (108) having 1st & 2nd opposed surfaces &
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that there are a plurality of contact pads having surfaces
exposed at the 2nd surface of the substrate, the surfaces of
the contact pads defining package terminals electrically
interconnected with the substrate contacts for connecting
the package with a component external to the package) &
cannot therefore serve as a common inventive concept for
these cls..

The stf of ¢1. 1 are that the plurality of stack terminals
are exposed at the 1st surface in the interconnect area (for
connecting the package with a component overlying the 1st
surface of the substrate).

Thus the objective problem of cl1. 1 to be solved can be
construed as defining a microelectronic package for higher
densities whilst maintaining the same package footprint.

The stf of c¢l1. 33 are that a molded encapsulant layer
overlying at least a portion of the lst surface of the
substrate & defining an encapsulant surface,

the 2nd microelectronic package bonding to the encapsulant
surface & having terminals facing the encapsulant surface

a plurality of conductive vias extending at Teast through
the molded encapsulant layer & cornnecting the contact pads
of the 1st microeletronic package & the terminals of the 2nd
microelectronic package.

Thus the objective problem of cl. 33 to be solved can be
construed as protecting the microelectronic elements against
environmental damage.

Neither does cl. 1 refer to the detail of the encapsulant
layer & conductive vias nor does cl. 33 refers to the
existence of stack terminals. The problems solved by
independent cls. 1 & 33 refer to different features which
solve different problems.
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