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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.usplo.gov

| APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT REQUEST ID

11/322.,442 7826243 2825 148918

PAIR Correspondence Address/Fee Address Change

The following fields have been changed to Customer Number 183214 on 10/05/2021 via Private PAIR in view
of the certification copied below that authorized the change.

* Maintenance Fee Address

The address for Customer Number 183214 is:
183214

Jackson Walker LLP

Bitmicro / Oyster Optics

100 CONGRESS AV

STE 1100

AUSTIN, TX 78701

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

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given
power of attorney in this application

Signature: 'joseph p lally/
Name: Joseph P. Lally
Registration Number: 38947
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Trials@uspto.gov Paper 32
571-272-7822 Entered: June 25,2019

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SK HYNIX INC. and SK HYNIX AMERICA INC.,
Petitioner,

V.

BITMICRO,LLC,
Patent Owner.

[PR2018-01410 and IPR2018-01411 (Patent 6,529,416 B2)
IPR2018-01545 (Patent 8,093,103 B2)
[PR2018-01720 (Patent 7,826,243 B2)!

Before KEN B. BARRETT, KRISTINAM. KALAN, and
KEVIN C. TROCK, Administrative Patent Judges.

PER CURIAM.

ORDER
Termination of the Proceedings
35US.C.§317,37CF.R §542.72,42.74

! This Order addresses issues that are the same in each of the above-
identified proceedings. We exercise our discretion to issue one Order to be
entered in each proceeding. The Parties are not authorized to use this joint

heading and filing style in their papers.
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IPR2018-01410 and [PR2018-01411 (Patent 6,529,416 B2)
IPR2018-01545 (Patent 8,093,103 B2)
[PR2018-01720 (Patent 7,826,243 B2)

Petitioner and Patent Owner (collectively, “the parties”) have
requested that the above-identified proceedings be terminated pursuant to a
settlement. The Board authorized the parties to file a joint motion to
terminate the above-identified proceedings on May 21, 2019.

On June 13, 2019, and pursuant to 35 U.S.C. § 317(a), the parties filed
Joint Motions to Terminate each of these proceedings (collectively “Joint
Motions to Terminate”) (Paper 302) and Joint Requests to file the settlement
agreement as business confidential information and to be kept separate from
the patent file pursuantto 35 U.S.C. §317(b)and 37 C.F.R. § 42.74(c)
(collectively “Joint Requests™) (Paper 312), along with a copy of the written
settlement agreement in each proceeding (Ex. 10144).

Under 35 U.S.C. § 317(a), “[a]n inter partes review instituted under
this chapter shall be terminated with respect to any petitioner upon the joint
request of the petitioner and the patent owner, unless the Office has decided
the merits of the proceeding before the request for termination is filed.” It is
also provided in 35 U.S.C. § 317(a) that if no petitioner remains in the inter
partes review, the Office may terminate the review.

Additionally, the Board expects that a proceeding will terminate after

2 For purposes of expediency, we cite to Papers filed in [PR2018-01410.
Petitioner filed a similar Joint Motion to Terminate in [IPR2018-01411
(Paper 30), IPR2018-01545 (Paper 20), and IPR2018-01720 (Paper 20).

3 Petitioner filed similar Joint Requests in [PR2018-01411 (Paper 31),
IPR2018-01545 (Paper 21), and IPR2018-01720 (Paper 21).

* For purposes of expediency, we cite to the copy of the written settlement
agreement filed in IPR2018-01410. Petitioner also filed a copy of the
written settlement agreement in each of IPR2018-01411 (Ex. 1108),
[PR2018-01545 (Ex. 1034), and IPR2018-01720 (Ex. 1035).

Page 7 of 766



IPR2018-01410 and IPR2018-01411 (Patent 6,529,416 B2)
IPR2018-01545 (Patent 8,093,103 B2)
[PR2018-01720 (Patent 7,826,243 B2)

the filing of a settlement agreement. See, e.g., Office Patent Trial Practice
Guide, 77 Fed. Reg. 48756, 48768 (Aug. 14,2012). We instituted trial in
each of the above-identified proceedings (IPR2018-01410, Paper 14 (dated
January 23, 2019); IPR2018-01411, Paper 14 (dated January 23, 2019);,
IPR2018-01545, Paper 14 (dated March 7, 2019); and IPR2018-01720,
Paper 14 (dated March 29, 2019)). Thus, each of the above-identified
proceedings is a trial subject to termination under 37 C.F.R. §42.72.

See 37 C.F.R. §42.72. Wehave not yet decided the merits of the above-
identified proceedings, and final written decisions have not been entered in
these proceedings. Notwithstanding that these proceedings have moved
beyond the preliminary stage, the parties have shown adequately that the
termination of these proceedings is appropriate. Under these circumstances,
we determine that good cause exists to terminate these proceedings with
respect to the parties.

The parties represent that Exhibit 1014 is a true copy of the settlement
agreement between the parties. Paper 30, 3. The parties state “[t]his
settlement agreement is the only agreement or understanding between SK
Hynix [i.e., SK Hynix Inc. and SK Hynix America Inc.] and Patent Owner
made in connection with, or in contemplation of dismissing SK Hynix.” Id.
at 1, 3. The parties represent that, pursuant to the settlement agreement, they
have agreed to terminate not only the above-identified proceedings but also
the underlying district court litigation between them (18-CV-03505 (N.D.
Cal.)) and the underlying International Trade Commission investigation
(ITCInv.No.337-TA-1097). Id. at2-3.

Based on the facts of these proceedings, and in view of the parties’
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[PR2018-01410 and IPR2018-01411 (Patent 6,529,416 B2)
[PR2018-01545 (Patent 8,093,103 B2)
[PR2018-01720 (Patent 7,826,243 B2)

Joint Motions to Terminate, we are persuaded that it is appropriate to
terminate these proceedings with respect to both Petitioner and Patent
Owner without rendering any further decisions. See 37 C.F.R. §§42.5(a),
42.72. Therefore, the Joint Motions to Terminate and the Joint Requests to
treat the settlement agreement as business confidential information are
granted.

This Order does not constitute a final written decision pursuant to
35 U.S.C. §318(a).

Accordingly, it is

ORDERED that the Joint Requests that the settlement agreements
(IPR2018-01410,Ex. 1014;IPR2018-01411,Ex. 1108; IPR2018-01545,
Ex. 1034; and IPR2018-01720, Ex. 1035) be treated as business confidential
information and be kept separate from the files of the above-identified
proceedings and from the files of the involved patents under the provisions
of 35 U.S.C. §317(b) and 37 C.F.R. § 42.74(c), are granted,

FURTHER ORDERED that the Joint Motions to Terminate the
above-identified proceedings are granted; and

FURTHER ORDERED that the above-identified proceedings are
terminated with respect to both Petitioner and Patent Owner pursuant
to35U.S.C. §317(a)and 37 C.F.R. §42.72.
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IPR2018-01410 and [PR2018-01411 (Patent 6,529,416 B2)
IPR2018-01545 (Patent 8,093,103 B2)
IPR2018-01720 (Patent 7,826,243 B2)

FORPETITIONER:

F. Christopher Mizzo

Craig Murray

Gregory S. Arovas

G. William Foster
KIRKLAND & ELLISLLP
chris.mizzo@kirkland.com
craig. murray(@kirkland.com

greg.arovas(@kirkland.com
billy.foster@kirkland.com

Joseph Colaianni

Linhong Zhang

David Holt

FISH & RICHARDSONP.C
colaianni@fr.com

lwzhang@fr.com
holt2@fr.com

FORPATENT OWNER:

Wayne M. Helge

James T. Wilson

Aldo Noto

DAVIDSON BERQUIST JACKSON & GOWDEY L.L.P.
whelge(@dbjg.com

jwilson@dbjg.com

anoto(@davidsonberquist.com -
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Trials@uspto.gov Paper No. 14
571.272.7822 ' : Entered: March 29, 2019

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SAMSUNG ELECTRONICS CO., LTD., SAMSUNG ELECTRONICS
AMERICA, INC., SAMSUNG SEMICONDUCTOR, INC.,
SK HYNIX INC, and SK HYNIX AMERICA INC,,
Petitioner,

V.

BITMICRO, LLC,
Patent Owner.

Case IPR2018-01720
Patent 7,826,243 B2

Before KEN B. BARRETT, KRISTINA M. KALAN, and
KEVIN C. TROCK, Administrative Patent Judges.

TROCK, Administrative Patent Judge.

DECISION
Institution of Inter Partes Review
35US.C. § 314
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IPR2018-01720
Patent 7,826,243 B2

[. INTRODUCTION

A. Background

Samsung Electronics Co., Ltd., Samsung Electronics America, Inc.,
Samsung Semiconductor, Inc., SK Hynix America Inc., and SK Hynix Inc.
(collectively, “Petitioner™) filed a Petition requesting an inter partes review
of claims 1, 2, 11, and 12 (“the challenged claims”) of U.S. Patent
No. 7,826,243 B2 (Ex. 1001, “the ’243 patent”). Paper 6 (“Pet.”).
BiTMICRO, LLC (“Patent Owner”) filed a Preliminary Response to the
Petition. Paper 10 (“Prelim. Resp.”). Petitioner, with Board authorization,
filed a Reply. Paper 11 (“Reply”). Patent Owner, with Board authorization,
filed a Sur-Reply. Paper 13 (“Sur-Reply™).

We have jurisdiction under 35 U.S.C. § 314, which provides that an
inter partes review may not be instituted “unless . . . there is a reasonable
likelihood that the petitioner would prevail with respect to at least 1 of the
claims challenged in the petition.” 35 U.S.C. § 314(a). Upon consideration
of the Petition, the Preliminary Response, Reply, Sur-Reply, and the
evidence of record, we determine that Petitioner has shown a reasonable
likelihood that it would prevail in showing the unpatentability of at least one

of the challenged claims. Accordingly, we institute an inter partes review.

B.  Related Proceedings

The parties identify the following proceedings as related to the *243
patent: Samsung Semiconductor, Inc. v. BITMICRO, LLC, Case No. 3-18-
cv-03502 (N.D. Cal.); SK Hynix Inc. v. BiTMICRO, LLC, Case No. 3-18-cv-
03505 (N.D. Cal.); Certain Solid State Storage Drives, Stacked Electronics
Components, and Products Containing Same, Inv. No. 337-TA-1097 (ITC);
IPR2018-01410; IPR2018-01411; and IPR2018-01545. Pet. 1; Paper 8, 2-3.
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IPR2018-01720
Patent 7,826,243 B2

C.  The ’243 Patent (Ex. 1001)

The 243 patent, titled Multiple Chip Module And Package Stacking
For Storage Devices, relates to computer systems using flash memory based
semiconductor disk drives and “a method of using multiple chip module
(MCM) and Package Stacking technique to support miniaturization and
memory scalability.” Ex. 1001, 1:9-12. The ’243 patent states that
semiconductor disk drives “typically use separate packages for the interface
controller, the DMA controller, the processor and separate packages for the
Flash devices, the FPROMs and the RAMSs.” Id. at 1:14—17. This method,
the ’243 patent contends, “limits the miniaturization of the entire storage
device.” Id. at 1:18-20. Stacking both on the chip module and the package
level, the °243 patent contends, “maximizes the capacity in a limited area,
thus realizing the move to miniaturize of the entire storage device.” Id.
at 1:21-24. The '243 patent describes a method where the semiconductor
dies (e.g., flash devices) are mounted in a module and then “stacked to
create the desired memory capacity,” and “different packages are stacked to
create desired function.” Id. at 1:47—49. The ’243 patent contends that “[a]
wide range of capacity can be configured through variation of die capacities
and stacking modules and/or packages.” Id. at 1:65-67.

Figure la from the '243 patent, shown below, depicts a block diagram

of a flash storage system.
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IPR2018-01720
Patent 7,826,243 B2
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Figure 1a

Figure 1a, shown above, illustrates a block diagram of a stackable system for
high performance, high capacity devices according to an embodiment of

the ’243 patent. Id. at 2:17-19.

D.  Challenged Claims
Claim 1 is independent. Claims 2, 11, and 12 are dependent claims.
Annotated claim 1 is shown below:

1. [1a] A stacked module comprising a plurality of modules each
comprising:

[1b] one or more active ports for carrying one or more active signal;

[1c] one or more passive ports for passing through the one or more
active signals;

[1d] a first serial chain route that includes at least one serial chain
connection, the serial chain connection including: a serial chain
circuit, a serial chain input, and serial chain output, said serial

4
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-IPR2018-01720
Patent 7,826,243 B2

chain input coupled to said serial chain output through said serial
chain circuit; .

[1e] a second serial chain route and a control circuit for enabling a
routing path that connects the first serial chain route with the
second serial chain route within an end module; and

[1f] said control circuit is disposed to enable the routing path in
response to a control input signal received from another module
from the plurality of modules when the end module is coupled to

the another module.

Ex. 1101, 10:42-60 (bracketed annotations added).

E.  Relevant References *

e

Petitioner relies upon the following prior art references:

(1) International Patent Application No. WO 2004/072667, published
Aug. 26, 2004 (“Sato”) (Ex. 1004);

(2) U.S. Patent No. 6,236,115, issued 'May' 22,2001 (“Gaynes”)

(Ex. 1005);,

(3) U.S. Patent No. 5,612,570, issued Mar. 18, 1997 (“Eide”)

(Ex. 1006);

(4) U.S. Patent Application Publication No. 2003/0178228, published

Sept. 25, 2003 (“Sung”) (Ex. 1007); and '
‘ (5) U.S. Patent Application Publication No. 2004/0257847, published
Apr. 21, 2004 (“Matsui”) (Ex. 1011). Pet. 3. |

F.  Asserted Grounds of Unpatentability

Ground | Reference(s) Basis Claims
Challenged
1 Sato § 103 1,2,11,12
2 Sato and Gaynes § 103 1,2,11,12
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. IPR2018-01720
Patent 7,826,243 B2

. Ground | Reference(s) ) Basis ' Claims
Challenged
3 Sato and Eide § 103 1,2,11,12
4 Sung § 103 1,2,11,12
5 Sung and Matsui § 103 1,2,11,12
!/

II. ANALYSIS

A.  Level of Ordinary Skill

In determining whether an invention would have been obvious at the
time it was made, we consider the level of ordinary skill in the pertinent art
at the time of the invention. Graham v. John Deere Co.-, 383 U.S.1,17
(1966). “The importance of resolving the level of ordinary skill in the art
lies in the necessity of maintaining objectivity in the obviousness inquiry.”
Ryko Mfg. Co. v. Nu-Star, Inc.; 950 F.2d 714, 718 (Fed. Cir. 1991).

Petitioner asserts that a person of ordinary skill in the art at the time of
the invention would have had at least a bachelor’s degree in electrical
engineering or a similar field, and at least two to three years of experience in
the fields of memory stacking and integrated circuits. Pet. 7 (citing Ex. 1002
19 33-37). Patent Owner does not provide any view as to the level of
ordinary skill in the art. See generally Prelim. Resp.

For purposes of this decision, and based on the preliminary record

before us, we adopt Petitioner’s assessment of the level of ordinary skill in

the art.

B.  Claim Construction
In an inter partes review, claim terms in an unexpired patent are
interpreted according to their broadest reasonable constructions in light of

the specification of the patent in which they appear. See 37 C.F.R.
6
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[PR2018-01720
Patent 7,826,243 B2

§ 42.100(b) (2018); ' Cuozzo Speed Techs., LLC v. Lee, 136 S. Ct. 2131,
2142 (2016). Under the broadest reasonable construction standard, claim
terms are presumed to have their ordinary and customary meaning, as would
be understood by one of ordinary skill in the art in the context of the entire
disclosure. In re Translogic Tech., Inc., 504 F.3d 1249, 1257 (Fed.

Cir. 2007). Only terms that are in controversy need to be construed, and
then only to the extent necessary to resolve the controversy. Nidec Motor
Corp. v. Zhongshan Broad Ocean Motor Co., 868 F.3d 1013, 1017 (Fed.
Cir. 2017); Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803
(Fed. Cir. 1999).

With respect to claim construction, Petitioner states “[n]o terms need
to be construed.” Pet. 4. Patent Owner does not propose construction for
any claim terms. See generally Prelim. Resp. For purposes of this decision,
we determine that no claim terms require an explicit construction at this
time.

C. Prior Art

i Sato (Ex. 1004)

Sato relates to a boundary scan controller that allows a boundary scan
to be executed and also allows a semiconductor device to be manufactured

in such a manner that the same type of semiconductor circuit chips are

I Because the Petition was filed before November 13, 2018, the revised
claim construction standard for interpreting claims in inter partes review
proceedings as set forth in the final rule published October 11, 2018 does not
apply to this proceeding. Changes to the Claim Construction Standard for
Interpreting Claims in Trial Proceedings Before the Patent Trial and Appeal
Board, 83 Fed. Reg. 51340 (Oct. 11, 2018) (to be codified at 37 C.F.R.

pt. 42) (stating the new “rule is effective on November 13, 2018 and applies
to all IPR, PGR and CBM petitions filed on or after the effective date”).

7
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IPR2018-01720
Patent 7,826,243 B2

stacked. Ex. 1004, 2. Sato describes a boundary scan controller for testing
connection states of input/output terminals of a plurality of semiconductor
circuit chips, which constitute a semiconductor device. Id. at 4. Sato
explains that, as demand for high density packaging of semiconductor circuit
chips has increased, it has been proposed to enhance packaging by stacking
semiconductor circuit chips. Id. Sato further explains that in a
semiconductor device for achieving high density packaging, there are
mounted circuits for electrically testing whether or not the packaged chips
are connected, that is, boundary scan controllers. Id. at 7.

Sato explains that boundary scan controllers include five signal lines;
DI (Test Data Input), TDO (Test Data Output), TCK (Test Clock input),
TMS (Test Mode Select input), and TSRT (Test Reset input). /d. at 7. Sato
explains that in a boundary scan that conforms to the standards of JTAG
(Joint European Test Action Group), the signal lines TDI and TDO of the
boundary scan controller incorporated in the individual chips in the
semiconductor device are connected in the shape of a chain, i.e. a “daisy-
chain.” Id.

Figure 3 from Sato, shown below, depicts a block diagram of a

semiconductor device.
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IPR2018-01720
Patent 7,826,243 B2
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Figure 3, shown above, illustrates the signal lines of a semiconductor
device configured by stacking a plurality of semiconductor circuit chip
assemblies. Id. at 15, 45.

ii. Sung (Ex. 1007)

Sung relates to a three-dimensional stacked integrated circuit system
in which every layer of the stack is identical. Ex. 1007, Abstract. Sung’s
stacking methods can “increase processing power, chip integration,
operating speed and data storage density in the same planar area while
minimizing global interconnect lengths.” Id. § 6. The layers of Sung’s
“three-dimensional stack” communicate using connectors having “vertical
conductors” and “terminators” connected by “conditional connection[s]”
designed to be “aligned with the necessary offset, d, and then fused
together.” Id. 4 25, 44.
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IPR2018-01720
Patent 7,826,243 B2

Figure 3 of Sung, shown below, depicts a staggered die offset

alignment.

Figure 3 of Sung, shown above, illustrates how a die connector can be
used to form connections between dies, where alternating dies are offset.
Ex. 1007 § 30.

Sung also describes circuits for “defin[ing] a communications
boundary in a vertical stack.” Id. 9 20. Each layer of the stack includes
tristate buffers that are controlled by “top and bottorn die identifier circuits”
designed to determine whether the layer is the top or bottom layer in the
stack, and to enable or disable the tristate buffers to route data so that it does
not flow past the stack. Id. 99 32, 49.

10
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IPR2018-01720
Patent 7,826,243 B2

D. Asserted Obviousness Based on Sato (Ground 1)

Petitioner asserts claims 1, 2, 11, and 12 of the ’243 patent are
unpatentable as obvious under 35 U.S.C. § 103 over Sato. Pet. 11-32.

Petitioner argues that Sato teaches [1a] a stacked device containing a
plurality of memory modules, because Sato describes the “semiconductor
circuit chips are stacked” and “the semiconductor circuit chip is a memory
chip.” Pet. 11 (quoting Ex. 1004, Abstract, 10:29~11:10). Petitioner points
to Sato’s Figure 3, shown supra, depicting a two dimensional block diagram
of stacked modules. Id. at 11-12.

Petitioner argues Sato teaches [1b] one or more active ports for
carrying one or more active signals (connection terminals TDO 86A, TDI
83A, TDO?2 89A, and TCK 83 A as shown in annotated Figures 2, 5 below).
Id. at 13-14,

BOUNDARY SCAN
CONTROLLER

8

Petitioner’s annotated Figure 2, shown above, is a block diagram

illustrating a semiconductor circuit chip assembly. Petitioner’s annotated

11
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IPR2018-01720
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Figure 5, shown above, is a perspective view illustrating part of the wiring
pattern of a semiconductor circuit chip assembly. Ex. 1004, 75.

Petitioner argues the connection terminals are active ports, because
they are electrical connections that carry active signals (TDO, TDO2, TDI,
and TCK). Pet. 14, Petitioner argues signals TDO, TDO2, TDI, and TCK
are active signals because they are transmitted digital signals that carry
information. Id. at 15.

Petitioner argues Sato teaches [1¢] one or more passive ports for
passing through one or more active signals, because Sato describes at least
three passive ports on each module, penetrating electrodes 103105, that
pass the active signals (e.g. TDI/TDO, TDO2, and TCK) from one surface of
a memory module to the other. Pet. 15. Petitioner argues the penetrating
electrodes, shown below in red on annotated Figure 5, are passive ports
because they are vertical electronic connections that pass an active signal
through the memory module from one surface to another. Id. at 17.

Petitioner’s annotated Figure 5 from Sato is shown below.

FIG. 5

12
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[PR2018-01720
Patent 7,826,243 B2

Petitioner’s annotated Figure 5, shown above, is a perspective view
illustrating part of the wiring pattern of a semiconductor circuit chip
assembly.

Petitioner argues Sato teaches [1d] a first serial chain route that
includes at least one serial chain connection, the serial chain connection
including: a serial chain circuit, a serial chain input, and serial chain output;
said serial chain input coupled to said serial chain output through said serial
chain circuit, because Sato describes serial connections among memory
modules to form a “daisy chain,” which allows all the memory modules to
be “simultaneously subjected” to a JTAG boundary scan test. /d. Petitioner
argues the daisy chain is “the signal lines TDI and TDO of the boundary
scan controller ... [that] are connected in the shape of a chain,” as depicted

in annotated Figure 3 below. Id. at 17-18.

FIG 3 First Serial Chain Route
/8 /
. 81 1 81 /
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Petitioner’s annotated Figure 3, shown above, illustrates the signal
lines of a semiconductor device configured by stacking a plurality of

semiconductor circuit chip assemblies.

13
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Petitioner argues Sato’s connections between stacked memory
modules are the claimed serial chain connections because “a first serial chain
route, which includes at least one serial chain connection, is formed in each
module when the memory modules are stacked. Multiple serial chain
connections that are connected in series can also be considered the first
serial chain route.” Id. at 18.

Petitioner argues Sato teaches [le] a second serial chain route and a
control circuit for enabling a routing path that connects the first serial chain
route with the second serial chain route within an end module, because Sato
shows TDO?2 signal being routed across each module connected in series, as

depicted below in Petitioner’s annotated Figure 3, below. /d. at 21.

FIG 3 s First Serial Chain Route
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Second Serial Chéin Route

Petitioner’s annotated Figure 3, shown above, illustrates the signal
lines of a semiconductor device configured by stacking a plurality of
semiconductor circuit chip assemblies. Petitioner argues connection
terminal 89A and connection line 121 in each module are (individually or

collectively) a serial chain input because they receive the TDO2 signal. Id.
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at 22. Petitioner argues that when the memory modules are stacked, at least
one of these serial chain connections forms a second serial chain route in
each module. Id. at 23. Petitioner argues that Sato’s control circuitry (tri-
state buffer 94 and comparison means 88) in each stacked memory module
that can enable a routing path that connects the first serial chain route with
the second serial chain route, as shown below in annotated Figure 6. Id.

at 24-25.

FIG. 6 130
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I 87, (FIXED DATA) -+88
i ) ) | 84
First Serial Chain Route i 85 COMPARI SON i First Serial Chain Route
- l Tk 'DENTIFICATION 1DENT IF 1CATION '
\ { DATA DATA
\ S & THS ; 86,
TRST3% 1RSI
! WEAK !
l BOUNDARY SCAN —153 P
I CONTROL SIGNAL 131
! 9% 'S,',ﬁ"" !
" FER g . .
BOUNDARY SCAN IDENTIFICAT 0N \F\GSAseCO"d Serial Chain Route
CONTROL SIGHAL DATA .

Petitioner’s annotated Figure 6, above, is a block diagram illustrating
a boundary scan controller. Petitioner argues Sato’s routing path is enabled
by a control circuit: tri-state buffer 94 and comparison means 88. Id. at 25.

Petitioner argues Sato teaches [1£] the control circuit is disposed to

-enable the routing path in response to a control input signal received from

another module from the plurality of modules when the end module is
coupled to the another module, because Sato explains that the tri-state
buffer 94 and comparison means 88 enable the routing path by comparing a
control input signal (identification data 85) to uppermost-stage data 87. Id.
at 26. Petitioner explains that the end module’s control circuit receives

identification data 85 from the penultimate memory modulec—"“another
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module”— because identification data 85 is sent over the daisy chain route
from JTAG tester connector pins 101, as shown in annotated Figure 3 below.

Id.
FIG 3 Another Module
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Petitioner’s annotated Figure 3, shown above, illustrates the signal
lines of a semiconductor device configured by stacking a plurality of
semiconductor circuit chip assemblies.

Petitioner presents arguments that the limitations of dependent
claims 2, 11, and 12 challenged in this ground are taught by Sato, and
presents evidence supporting the same. Id. at 27-32.

In discussing certain claim limitations, Petitioner asserts it would have
been obvious to one of ordinary skill to understand the disclosures of Sato in
a particular manner. For example, Petitioner argues that one of ordinary
skill in the art would have understood that each of Sato’s “terminals” is a
contact pad made from a conductive material. Id. at 14 (citing Ex. 1002
99 98-100). Petitioner also argues a person of ordinary skill would have
understood that Sato’s connection terminals are pads that would necessarily

be connected to the penetrating electrode of an adjacent module by
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conductive material (i.e., a solder ball). Id at 17 n.4 (citing Ex. 1002,
19 107-109.) ’

As described above, Petitioner presents arguments that the limitations
of the challenged claims are taught by Sato and presents evidence supporting
the same. Petitioner relies on the testimony of Dr. R. Jacob Baker to support
its contentions. - See Ex. 1002, 45-79. Dr. Baker testifies, for example, what
a person of ordinary skill in the art would have understood about Sato’s
teachings. See, e.g., EX. 1002 99 92-93, 96-98. At this stage in the
proceeding, we credit Dr. Baker’s testimony in support of Petitioner’s
arguments.

Patént Owner does not present any arguments directed to the merits of
Petitioner’s obviousness position. See generally Prelim. Resp. Rather,
Patent Owner focuses its Preliminary Response on arguments that we
discuss in more detail below.

Based on this preliminary record, we are persuaded that Petitioner has
demonstrated a reasonable likelihood that it would prevail in showing that
claims 1, 2, 11, and 12 are obvious over Sato.

E. Asserted Obviousness Based on Sato, Gaynes, Eide, Sung, and Matsui
(Grounds 2, 3, 5)

Petitioner asserts claims 1, 2, 11, and 12 of the *243 patent are
obvious over the combination of Sato and Gaynes (Ground 2) and Sato and
Eide (Ground 3). Pet. 32-56.

With respect to Ground 2, Petitioner states, “Patent Owner may argue
that the claimed “active port” or “passive port” requires the particular ball
and pad structures described in the *243 specification (e.g., Ex. 1001, 9:8).
Pet. 32.
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With respect to Ground 3, Petitioner states, “Patent Owner may argue
that the claimed ‘module’ is limited to a semiconductor chip mounted on a
PCB substrate.” Pet. 43.

With respect to Ground 5, Petitioner argues, “to the extent that Patent
Owner argues the claimed plurality of modules must be SDRAM modules,
Sung, in view of Matsui, renders obvious a stacked module comprising a
plurality of SDRAM modules.” Pet. 87.

Patent Owner has not yet responded substantively to Petitioner’s
assertions of obviousness regarding the combinations of Sato and Gaynes
(Ground 2), Sato and Eide (Ground 3), and Sung and Matsui (Ground 5).
Because Petitioner makes these assertions of obviousness to address what
Patent Owner may argue, we consider it premature for us to address
Petitioner’s arguments at this point in the proceeding. Accordingly, we
defer our analysis of Grounds 2, 3, and 5 until such time as Patent Owner
raises the arguments Petitioner anticipates.

F.  Asserted Obviousness Based on Sung (Ground 4)

Petitioner asserts claims 1, 2, 11, and 12 of the ’243 patent are
un}ﬁatentable as obvious under 35 U.S.C. § 103 over Sung. Pet. 56-87.

Petitioner argﬁes Sung teaches [1a] a stacked module comprising a
plurality of modules, because Sung teaches “methods and circuits” for
constructing “three-dimensional integrated circuit systems” that include

[13

“layers” of “stacked multi-chip modules,” and that Sung’s “three-
dimensional stack™ applies to “stacks of dies” as well as “stacked multi-chip
modules.” Id. at 56-57.

Petitioner also argues that one of ordinary skill in the art would have

understood that Sung contemplates using memory modules in its three-

18

Page 28 of 766



IPR2018-01720
Patent 7,826,243 B2

dimensional stacked integrated circuit. Id. at 57 (citing Ex. 1002 99 72-80,
237-245).

With respect to limitation [1b], one or more active ports for carrying
one or more active signal, Petitioner argues Sung teaches forming one or
more active ports on each stacked memory module, such as the pads of
conditional connection 104. Id. at 58. Petitioner argues conditional
connection 104, which is present in each layer of the stack, is an active port
because it is an electrical connection that broadcasts active signals, such as
addr_in signal. Id. at 59.

With respect to limitation [1c], one or more passive ports for passing
through the one or more active signals, Petitioner argues Sung teaches that
each module has passive ports—through vias—that pass through the active
signals from one surface of a module to the other. Id. Petitioner argues
Sung teaches that “a ‘connector 100 with [a] vertical conductor 2’ that
includes a through via that passes ‘through the thickness of a substrate’ and
is ‘coupled 104 to its terminators 4.” The through via of the connector
performs ‘broadcasting’ by passing through an active signal from a
preceding layer to a next layer in the stack.” Id. at 60. Petitioner argues a
person of ordinary skill in the art would have understood “that the portion of
the vertical conductor that is not formed within the aperture in the substrate

is a passive ball,” citing annotated Figure 3, below. Id.
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Petitioner’s annotated Figure 3, above, illustrates how the die connector can
be used to form connections between dies. Ex. 1007 § 30.

With respect to limitation [1d], a first serial chain route that includes
at least one serial chain connection, the serial chain connection including: a
serial chain circuit, a serial chain input, and serial chain output; said serial
chain input coupled to said serial chain output through said serial chain
circuit, Petitioner argues Sung teaches that each module has a first serial
chain route that includes at least one serial chain connection (connectors
100) and that Sung “describes an inter-die scan chain that accomplishes
‘communication between multiple dies.’” Pet. 64 (quoting Ex. 1007 § 49).

Petitioner argues that annotated Figure 10 of Sung, shown below,
depicts an “inter-die scan chain 290 across three dies 110, 112, and 114,”
although the inter-die scan chain could extend across any number of layers.

Id.
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First Serial
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Petitioner’s annotated Figure 10, shown above, illustrates how a circuit
appears in a stack of identical dies. Ex. 1007 § 37. Petitioner argues, “[t]he
inter-die scan chain portion that extends across each module and includes
connector 100 is the claimed first serial chain route of that module.” /d. at
65. Petitioner explains, “[w]hen a signal travels down the stack, ball
portions of the vertical conductors 2 receive a signal from the module above,
and terminator 4 pads provide the signal to the module below.” Id. at 66.
With respect to limitation [1e], a second serial chain route and a
control circuit for enabling a routing path that connects the first serial chain
route with the second serial chain route within an end module,” Petitioner
argues Sung’s modules each have a serial chain connection (connectors
100), where at least one of those serial chain connections in each module
further form a second serial chain route—a part of the broadcasting circuit

250 in each module. Petitioner argues, “[a person of ordinary skill in the art|
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would have understood that the connector of each module forming the
broadcasting circuit depicted at [annotated] Figure 10, [shown below] or
multiple connectors that together form the broadcasting circuit, is a second

serial chain route formed by other serially connected connectors.” Id. at 71.
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Petitioner’s annotated Figure 10, shown above, illustrates inter-die
communications chain for multiple dies. Petitioner also argues Sung teaches
a control circuit (die identifier circuit 230 and tristate buffer 296) for
enabling the claimed routing path, where a “bottom_id” signal is generated
at the die identifier circuit in the bottom module. Id. at 73. Petitioner
explains, “the die identifier circuit and tristate buffer in the bottom die
enables a routing path between the first serial chain route and the second
serial chain route.” Id. at 74.

With respect to limitation [1£], control circuit is disposed to enable
said routing path in response to a control input signal received from another

module from the plurality of modules when said end module is coupled to
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said another module, Petitioner argues Sung teaches a control circuit (die
identifier circuit 230 and tristate buffer 296) that enables a routing path
connecting first and second serial chain routes in an end module, where the
control circuit is disposed to enable the routing path in response to a control
input signal received from another module when the end module is coupled
to the other module. Id. at 76. Petitioner argues Sung’s “tristate buffer 296”
has a control line that tri-states the input when pulled low to disable a
routing path between the first and second serial chain routes, and to enable
the routing path when pulled high. /d.

Petitioner presents arguments that the limitations of dependent
claims 2, 11, and 12 are taught by Sung, and presents evidence supporting
the same. Id. at 80-87.

In discussing certain claim limitations, Petitioner asserts it would have
been obvious to one of ordinary skill to understand the disclosures of Sung
in a particular manner. For example, Petitioner argues a person of ordinary
skill in the art would have understood that Sung contemplates using memory
modules in its three-dimensional stacked integrated circuit. Pet. 57 (citing
Ex. 1002, q 72-80, 237-245). Petitioner relies on the testimony of Dr.
Baker to support its contentions, and at this stage in the proceeding, we
credit his testimony in support of Petitioner’s arguments.

Patent Owner does not present any arguments directed to the merits of
Petitioner’s obviousness position. See generally Prelim. Resp. Rather,
Patent Owner focuses its Preliminary Response on arguments that we
discuss in more detail below.

Based on this preliminary record, we are persuaded that Petitioner has
demonstrated a reasonable likelihood that it would prevail in showing that

claims 1, 2, 11, and 12 are obvious over Sung.
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G.  Discretionary Denial of Institution

The Board has discretion to decline to institute an infer partes review.
See 35 U.S.C. § 314(a) (authorizing institution of an inter partes review
under particular circumstances, but not requiring institution under any
circumstances); 37 C.F.R. § 42.108(a) (stating “the Board may authorize the
review to proceed”); Harmonic Inc. v. Avid Tech., Inc., 815 F.3d 1356, 1367
(Fed. Cir. 2016) (explaining that under § 314(a), “the PTO is permitted, but
never compelled, to institute an IPR proceeding”). Patent Owner contends
that we should exercise our discretion and not institute trial in this
proceeding. Prelim. Resp. 3—14; Sur-Reply 1-3. Petitioner disagrees.
Reply 1-4.

Patent Owner encourages us to exercise our discretion under § 314(a)
“because institution will not be an efficient use of judicial or private
resources.” Prelim. Resp. 4. More particularly, Patent Owner argues that
the Board should exercise its discretion to deny institution in view of the
timing and scope of Petitioner’s invalidity challenge before the International
Trade Commission (“ITC”). Id. Patent Owner compares the events and
dates in the related ITC case’s procedural schedule against hypothetical
corresponding events in an instituted IPR proceeding in this case to argue
that, by the time a final decision would issue in an instituted IPR, “redundant
work will have already been done at the ITC, as corresponding due dates at
the ITC will have occurred well beforé dates in this IPR for similar
activities.” Id. at S.

Patent Owner also argues that the factors enumerated in General
Plastic weigh in favor of denial of institution. Id. at 6—-14. In General
Plastic, the Board set forth non-exhaustive factors that the Board would

consider in exercising discretion on instituting inter partes review,
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especially as to “follow-on” petitions challenging the same patent as
challenged previously in an inter partes review. General Plastic Industrial
Co., Ltd. v. Canon Kabushiki Kaisha, Case IPR2016-01357, slip op. at 16
(PTAB Sept. 6, 2017) (Paper 19) (§ I1.B.4.i precedential); see Office Trial
Practice Guide, August 2018 Update, 83 Fed. Reg. 39989 (Aug. 13, 2018)
(Notice of update) (“Trial Practice Guide Update™) (August 2018), 9-10
(Considerations in Instituting a Review (discussing General Plastic)). The
non-exhaustive General Plastic factors are

1. whether the same petitioner previously filed a petition
directed to the same claims of the same patent;

2. whether at the time of filing of the first petition the petitioner
knew of the prior art asserted in the second petition or should
have known of it;

3. whether at the time of filing of the second petition the
petitioner already received the patent owner’s preliminary
response to the first petition or received the Board’s decision on
whether to institute review in the first petition;

4. the length of time that elapsed between the time the petitioner
learned of the prior art asserted in the second petition and the
filing of the second petition;

5. whether the petitioner provides adequate explanation for the
time elapsed between the filings of multiple petitions directed
to the same claims of the same patent; .

6. the finite resources of the Board; and

7. the requirement under 35 U.S.C. § 316(a)(11) to issue a final
determination not later than 1 year after the date on which the
Director notices institution of review.

General Plastic, slip op. at 9-10; see also NVIDIA Corp. v. Samsung Elec.
Co., Case IPR2016-00134 (PTAB May 4, 2016) (Paper 9) (cited by General
Plastic). As the Trial Practice Guide explains, the General Plastic factors
are not dispositive, but are part of a balanced assessment of the relevant

circumstances in a particular case. Trial Practice Guide Update 10.
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Patent Owner also directs us to the portion of the Trial Practice Guide
Update that provides:

There may be other reasons besides the “follow-on” petition

context where the “effect . . . on the economy, the integrity of

the patent system, the efficient administration of the Office, and

the ability of the Office to timely complete proceedings,” 35

U.S.C. § 316(b), favors denying a petition . . . . This includes,

for example, events in other proceedings related to the same

patent, either at the Office, in district courts, or the ITC.
Prelim. Resp. 6 (quoting Trial Practice Guide Update, 10—-11 (emphasis
added by Patent Owner)). Patent Owner argues that General Plastic factors
1, 2, and 4 weigh against institution, and that “[f]actors 6 and 7 . . . should
also consider the substantial resources and.effort that will be expended at the
ITC.” Prelim. Resp. 8—11 (citing NetApp Inc. v. Realtime Data LLC,
[PR2017-01195, slip op. at 12—-13 (PTAB Oct. 12, 2017) (Paper 9) (denying
institution because the final written decision would not issue until well after
the scheduled trial date)).

In support of these assertions, Patent Owner argues that “Petitioners’
IPR challenges are redundant to validity questions Petitioners raised, could
have raised, or could still raise, against the same claims of the *243 patent in
the ITC and district court proceedings.” Id. at 8 (regarding Factor 1). Patent
Owner further argues that “in this IPR, Petitioners redundantly challenged
validity in comparison to their validity challenges that have been pending for
months in the ITC proceeding.” Id. at 9 (regarding Factors 2 and 4).

Petitioner urges us not to exercise our discretion to decline institution
under § 314(a). Reply 1-3. Petitioner argues, quoting a recent decision by

the Board, “the ITC does not have the authority to invalidate a patent, and

ITC decisions do not necessarily pertain to the issues raised in an infer
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partes review petition. . . . Thus, while the ITC decision in the copending
investigation may inform our decision, it does not render our proceeding
duplicative or amount to a waste of the Board’s resources.” Id. at 1 (quoting
I[PR2018-01410 (Paper.14) at 181; IPR2018-01411 (Paper 14) at 17 (same)).
Petitioner also argues that “decisions of the ITC involving patent issues have
no preclusive effect in other forums.” Id. at 1-2 (ciﬁng Texas Instr. Inc. v.
Cypress Semiconductor Corp., 90 F.3d 1558, 1569 (Fed. Cir. 1996)).

Petitioner further argues that a final written decision would issue in
this IPR before final resolution of the ITC case and before the district court
proceedings even begin. Id. at 2-3. More particularly, Petitioner argues the
final written decision in this IPR would issue within a few months of a Final
Determination by the ITC, and any appeal of the Board’s final written
decision would substantially 6verlap with the appeal of the ITC case which
may lead the Federal Circuit to consolidate the appeals. Id. at 2. Petitioner
argues, “[n]Jothing in the 2018 Trial Practice Guide Update, however,
suggests that the mere existence of an ITC action is a basis for denying
institution. To the contrary, the PTAB routinely institutes IPR proceedings
notwithstanding a pending ITC investigation, even in instances where the
ITC investigation is further along than the one here is.” Id. at 3.

We are persuaded by Petitioner’s arguments on this issue. As noted
by Petitioner, the ITC does not have the authority to invalidate a patent, and
thus ITC decisions do not preempt issues addressed in an inter partes review
proceeding. In addition, different evidentiary standards and burdens apply
to ITC proceedings as compared to inter partes review proceedings. Thus,
although the ITC decision in the co-pending investigation may inform our
decision, it does not render our proceeding duplicative or amount to a waste

of the Board’s resources. Furthermore, the petitions at issue in General
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Plastic were follow-on petitions, rather than related filings or proceedings in
other tribunals. Patent Owner does not direct us to any authority requiring
us to treat an ITC petition as a first-filed petition for purposes of a General
Plastic analysis. We also have considered the timing of the ITC proceeding
relative to the anticipated schedule in this IPR, and do not find the weight
attributable to any judicial inefficiencies to be an overriding factor meriting
a discretionary denial of the Petition, as Patent Owner urges. For these
reasons, we decline to exercise our discretion under 35 U.S.C. § 314(a) to

deny institution.
H.  Patent Owner’s Arguments under 35 U.S.C. § 315(a)(1)

An “inter partes review may not be instituted if, before the date on
which the petition for such a review is filed, the petitioner or real party in
interest filed a civil action challenging the validity of a claim of the patent.”
35 U.S.C. § 315(a)(1). Samsung Semiconductor, Inc., Samsung Electronics
Co., Ltd., and Samsung Electronics America, Inc., filed a Complaint for
Declaratory Judgment of Non-Infringement on June 12, 2018. Ex. 2002.
SK Hynix Inc. and SK Hynix America Inc. filed a Complaint for
Declaratory Judgment on June 12, 2018. Ex. 2003. Each complaint ‘
contains four counts directed to declaratory judgment of non-infringement of
the ’243 patent and three other patents. Ex. 2002; Ex. 2003.

Patent Owner argues that Petitioner “filed district court complaints
concerning the ’243 patent on June 12, 2018, more than two months before
filing” the present IPR petition. Prelim. Resp. 14. Patent Owner directs us
to 35 U.S.C. § 282(b)(2) and its provision that “in any action involving ...
infringement of a patent,” “[i]nvalidity of the patent or any claim in suit”
“shall be defenses.” Id. at 15 (emphasis added by Patent Owner). Patent
Owner does not allege that either of the complaints (Exs. 2002, 2003)
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explicitly challenge the validity of the 243 patent. /d. Patent Owner,
however, interprets § 282(b)(2) to mean that “an action involving
‘infringement,’ from a statutory perspective, implicates and includes validity
challenges.” Id. According to Patent Owner, “[s]ection 282(b)(2)’s implicit
inclusion of validity defenses in actions involving infringement preclude a
petitioner from obtaining the benefit of first filing a district court complaint,
and then filing an IPR petition before explicitly submitting an infringement
defense based on invalidity in district court.” Id. at 17,

Petitioner argues that 35 U.S.C. § 315(a)(1) “applies where a
petitioner has ‘filed a civil action challenging the validity of a claim of the
patent,”” but, as “Patent Owner concedes in its brief, . . . Petitioner only
sought a declaratory judgment of noninfringement.” Reply 4. According to
Petitioner, that is not an action “challenging the validity” of the 243 patent.
Id. (citing LG Elecs., Inc. v. Straight Path IP Grp., Inc., Case IPR2015-
00196, 2016 WL 2640549, at *7 (PTAB May 9, 2016); Ariosa Diagnostics
v. Isis Innovation Ltd., Case IPR2012-00022, slip. op. at 14 (PTAB Sept. 2,
2014) (Paper 166)).

We are not directed to any authority demonstrating that we have
interpreted 35 U.S.C. § 315(a)(1) or 35 U.S.C. § 282(b)(2) in the manner
proposed by Patent Owner. Rather, as Petitioner points out, we have
consistently held that a complaint that “only alleges a cause of action for
noninfringement,” not invalidity, is “not considered a filing of a civil action
for invalidity under 35 U.S.C. § 315(a)(1).” LG Elecs., Inc.,2016 WL
2640549 at *7; Ariosa, Paper 166, slip op. at 14 (“A civil action for a
declaratory judgment of non-infringement is not a civil action challenging
the validity of a patent.”); cf. Colas Sol’ns Inc. v. Blacklidge Emulsions, Inc.,
Case IPR2018-00242, slip op. at 67 (PTAB Feb. 27, 2018) (Paper 9)

29

Page 39 of 766



IPR2018-01720
Patent 7,826,243 B2

(informative) (denying institution and joinder because the petition was
barred under § 315(a)(1) due to the petitioner’s prior declaratory judgment
action that challenged validity). Here, the complaints filed by Petitioner
(Exs. 2002, 2003) allege causes of action only for non-infringement and do
not allege a cause of action for invalidity. Thus, we are not persuaded that
Petitioner is barred from filing its Petition under 35 U.S.C. § 315(a)(1).
[II. CONCLUSION

For the foregoing reasons, we are persuaded that the Petition
establishes a reasonable likelihood that Petitioner would prevail in showing
at least one of the challenged claims is unpafentable on an asserted ground.
Because Petitioner has satisfied the threshold for institution as to at least one
claim, we institute inter partes review on all claims and all grounds raised in
the Petition. See SAS Institute Inc. v. Iancu, 138 S. Ct. 1348, 1359-60
(2018) (holding that a decision to institute under 35 U.S.C. § 314 may not

institute on fewer than all claims challenged in the petition).
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IV. ORDER
Accordingly, it is
ORDERED that an inter partes review is instituted as to all
challenged claims and all grounds raised in the Petition; and
FURTHER ORDERED that inter partes review is instituted
commencing on the entry date of this Order, and pursuant to 35 U.S.C.
§ 314(c) and 37 C.F.R. § 42.4, notice is hereby given of the institution of a

trial.
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Susan Y. Soonk, Clerk O (byg Deppty Clerk, Thelma Nudo

Copy 1 — Upon initiation of action, mail this copy to Commissioner

Copy 2 — Upon filing document adding patent(s) mail this copy to Commissioner
Copy 3 — Upon termination of action, mail this copy to the Commissioner

Copy 4 - Case file copy
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TO: Mail Stop 8 REPORT ON THE

Director of the U.S. Patent & Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has
been filed in the U.S. District Court Northern District of California on the following:
(X) Patents  or ( ) Trademarks

DOCKET NO: DATE FILED: UNITED STATES DISCTRICT COURT
18-cv-03505-NC June 12, 2018 Robert F. Peckham Federal Building

280 South 1st Street

San Jose, CA 95113

PLAINTIFF: DEFENDANT:
SK hynix Inc. BiTMICRO, LLC
PATENT OR DATE OF PATENT OR

TRADEMARK NO. TRADEMARK HOLDER OF PATENT OR TRADEMARK
1. No. 6,529,416 March 4, 2003 BiTMICRO
2. No. 7,826,243 November 2, 2010 BiTMICRO
3.No. 8,093,103 January 10, 2012 BiTMICRO
4.No 9,135,190 September 15, 2015 BiTMICRO
5.

In the above-entitled case, the following patent(s) have been included.

DATE INCLUDED INCLUDED BY:
( ) Amendment ( ) Answer ( ) Cross Bill () Other Pleading

PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

W =

In the above-entitled case, the following decision has been rendered or judgment issued:

DECISION/JUDGEMENT:

st ¥ Sramg - Ao, F- Barneno

Susan Y. Soodg: Clerk €2 (by) Deputy Clerk, Susie F. Barrera

Copy 1 — Upon initiation of action, mail this copy to Commissioner

Copy 2 — Upon filing document adding patent(s) mail this copy to Commissioner
Copy 3 — Upon termination of action, mail this copy to the Commissioner

Copy 4 — Case file copy
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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.usplo.gov

| APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY.DOCKET NO./TITLE REQUEST ID

11/322,442 12/29/2005 Rey Bruce 150962.00011 62795

Acknowledgement of Change to Small Entity Status
The entity status change request below filed through Private PAIR on 04/30/2018 has been accepted.

CERTIFICATIONS:

Change of Entity Status:

X 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.

This portion must be completed by the signatory or signatories making the entity status change in accordance
with 37 CFR 1.4(d)(4).

Signature: raman n. dewan/
Name: Raman N. Dewan
Registration Number: 38787
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandia, Virginia 223131450

Www,uspto.gov

UNITED STATES PATENT AND TRADEMARK OFFICE

[ APPLICATIONNUMBER FILING OR 371(C) DATE | FIRSTNAMED APPLICANT |~ ATTY.DOCKETNO/TITLE |
11/322,442 12/29/2005 Rey Bruce 6005.011
CONFIRMATION NO. 5045
64180 POWER OF ATTORNEY NOTICE

Uriarte Law OP4R
5255 Stevens Creek Blvd. A

Santa Clara, CA 95051 FEB 1 6 2018

LW

Date Mailed: 09/29/2017

7
.

(-4

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/26/2017.

» The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

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.

/atesfai/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 17,826,243 B2 Page 1 of4
APPLICATION NO. 1 11/322442

DATED : November 2, 2010

INVENTOR(S) : Rey Bruce et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Drawings

Please insert Figure 5b by replacing Drawing Sheet 6 of 28 with Replacement Sheet 6 of 28 attached
hereto.

In the Specification

Column 3, Line 39, replace “to be able to connect” with --for creating--;

Column 3, Line 39, replace “chain route from™ with --chain route through--;

Column 3, Line 40, after “in a stack™ insert --by connecting a set of serial chain connections,--;
Column 3, Line 40, replace “to an example” with --to another example--;

Column 9, Line 3, before “The controller” insert --An active pad may be also referred to herein as an
“active port.”--;

Column 9, Line 3, replace “is connected” with --is ultimately connected--;

Column 9, Line 4, delete “SDRAM module 0°s™;

Column 9, Line 4, replace “ball 1903, pad 01 with --ball 1903 of SDRAM module 0, active pad 01--;
Column 9, Line 4, after “pad 01" insert --is connected--;

Column 9, Lines 4-5, replace “SDRAM module 1°s X0 ball 1902 with --X0 ball 1902 of SDRAM
module 1--;

Column 9, Line 5, replace “The X0 balls” with --These X0 balls--;

Column 9, Line 6, replace “for the SDRAM modules.” with --for these SDRAM modules. Thus, as
illustrated in Figure 19, there is one active ball, such as X0, ultimately coupled to one active pad per
module.--;

Column 9, Line 6, before “All SDRAM modules” insert paragraph break;

Column 9, Line 7, replace “identical which™ with --identical, and in the example shown in FIG. 19,--;
Column 9, Line 7, replace “include the connections as follows:” with --include the following:--;
Column 9, Line 7, replace “X1 ball” with --an X1 passive ball--;

Column 9, Line 8, replace “X1 pad” with --an X1 passive pad--;

Column 9, Line 8, replace “X2 ball to X2 pad” with --an X2 passive ball to X2 passive pad--;

Signed and Sealed this
Twenty-eighth Day of November, 2017
< ‘ ey 4

o SE PV 7w e

Joseph Matal
Performing the Functions and Duties of the
Under Secretary of Commerce for Intellectual Property and
Director of the United States Patent and Trademark Office
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CERTIFICATE OF CORRECTION (continued) Page 2 of 4
U.S. Pat. No. 7,826,243 B2

Column 9, Line 8, after “and so on.” insert --The connection between a passive ball on one surface of
a SDRAM module and a passive pad on another surface of the same SDRAM module, such as the X1
passive ball and X1 passive pad connection in FIG. 19, is named “passive port”, as as passive ports
1909 illustrated in FIG. 19.--;

Column 9, Line 12, after “module in the stack.” insert --Thus, an active signal applied at an active pad,
such as active pad 02, shown with reference number 1904 on controller module 1910, is routed
through at least one passive port connecting a passive ball and passive pad, such as the passive ports
1905 connecting passive ball X2 to passive pad X2 and passive ball X1 to passive pad X2,
respectively, so that this active signal eventually reaches an active ball, such as X0 ball SDRAM
Module 2, in Figure 19.--;

Column 9, Line 16, after “the repeating pattern.” insert --For example in Figure 19, an X1 passive ball
is connected to an X1 passive pad, X2 passive ball to X2 passive pad, etc.--;

Column 9, Lines 16-17, replace “The importance is the approach using” with --By using--;

Column 9, Line 19, delete “also”;

Column 9, Line 19, replace “in other embodiment” with --in alternative embodiments--;

Column 9, Lines 19-20, replace “invention, e.g. using” with --invention. For example, an alternative
embodiment may include using--;

Column 9, Lines 21-22, replace “The example embodiment does not limit” with --This alternative
embodiment is not intended to limit--;

Column 9, Line 22, replace “the present invention.” with --the present invention in any way.--;
Column 9, Line 67, after “module 2103.” insert --The modules, including base module 2103, stack
modules 2106 and 2130, and an end module, such as top module 2108, each have a ball and a pad that
are coupled together by a serial chain circuit. For example, base module 2103 includes a serial chain
circuit 2127 that couples IN ball 2104 with OUT pad 2105, and a serial chain circuit 2136 that couples
OUT pad 1237 with OUT ball 2138; module 2106 includes a serial chain circuit 2128 that couples IN
ball 2107 with OUT pad 2129, and a serial chain circuit 2139 that couples OUT pad 2140 with OUT
ball 2141; module 2130 includes a serial chain circuit 2131 that couples IN ball 2132 with OUT pad
2133, and a serial chain circuit 2142 that couples OUT pad ball 2143 with OUT ball 2144; and top
module 2108 incudes a serial chain circuit 2134 that couples IN ball 2135 with OUT pad 2109 and a
serial chain circuit 2145 that couples OUT pad 2110 with OUT ball 2113.--;

Column 9, Line 67, replace “The base module’s” with --Thus, the base module’s--;

Column 10, Line 2, after “so on.” insert --A signal route that includes a serial chain circuit coupling an
ball and pad is herein after referred to as a “serial chain connection™, and at least two serial chain
connections connected in series are herein after referred to as a “serial chain route”, such as serial
chain route 2146 or 2111.--;

Column 10, Line 4, replace “another pad 2110 which” with --another pad, such as OUT pad 2110,
which--;

Column 10, Line 5, replace “ball 2113 underneath.” with --ball underneath, such as OUT ball 2113.--;
Column 10, Line 6, replace “passes through the pads and balls 2111 of the” with --passes through
another set of serial chain connections that comprise another serial chain route, such as serial chain
route 2111 for the--;

Column 10, Line 8, after “access,” insert --A serial chain connection includes a serial chain input and a
serial chain output. A serial chain input is disposed to receive a signal, while a serial chain output is
disposed to provide the signal. For example in Figure 21a, IN balls 2014, 2107, 2132, and 2135, and
OUT pads 2110, 2143, and 2140 are serial chain inputs, respectively, OUT pads 2105, 2129, 2133,
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CERTIFICATE OF CORRECTION (continued) Page 3 of 4
U.S. Pat. No. 7,826,243 B2

and 2109, and OUT balls 2113, 2144, 2141, and 2138 are serial chain outputs, respectively. At least
one of the balls and pads that are coupled to their respective chain circuit may be in the form of a
passive ball and passive pad, respectively, since an active signal, such as signal 2102, applied at active
pad 2101, can be routed through a series of serial chain circuits that couple respective balls and pads.
In effect, each of these serial chain circuits functions as a passive port. A serial chain circuit, however,
can also terminate a serial chain route, such as serial chain route 2146, and branching or routing this
serial chain route to another pad that functions as a serial chain input of another serial chain route,
such as serial chain route 2111, as described further below.--;

Column 10, Line 8, replace “How the top module terminates the serial” with --“Regarding the top
module, the serial”--;

Column 10, Line 9, after “chain” insert --termination--;

Column 10, Line 9, replace “branches them out™ with --branching--;

Column 10, Line 10, after “have” insert --a control circuit that includes--;

Column 10, Line 33, replace “diver” with --driver--.
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CERTIFICATE OF CORRECTION (continued) Page 4 of 4
U.S. Patent Nov. 2, 2010 Sheet 6 of 28 7,826,243 B2
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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. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO.
11/322,442 12/29/2005 Rey Bruce 150962.00011 5045
67942 7590 11/07/2017
JACKSON WALKER L.I.P. | PXAMIYER
ATTN: INTELLECTUAL PROPERTY DEPARTMENT SOFOCLEOUS, ALEXANDER
100 CONGRESS AVENUE
SUITE 1100 | ART UNIT | PAPER NUMBER

AUSTIN, TX 78701 2825

| MAIL DATE | DELIVERY MODE

11/07/2017 PAPER
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.

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

WWW.Uspto.gov

Patent No. 7826243

Issued Date: 02 November, 2010
Appl. No:  11/322,442

Filed.: 29 December 2005

PART (A) RESPONSE FOR CERTIFICATES OF CORRECTION

This is a decision on the Certificate of Correction request filed 27 September 2017.

The request for issuance of Certificate of Correction for the above-identified correction(s) under the
provisions of 37 CFR 1.322 and/or 1.323 is hereby:

(Check one)
X Approved [J Approved in Part [J Denied

Comments: The Specification amendments and replacement drawings filed 11/13/2009 were approved.

PART (B) PETITION UNDER 37 CFR 1.324 OR 37 CFR 1.48

1 This is a decision on the petition filed to correct inventorship under 37 CFR 1.324.

[ This is a decision on the request under 37 CFR 1.48, petition filed . In view of the fact that the

patent has already issued, the request under 37 CFR 1.48 has been treated as a petition to correct
inventorship under 37 CFR 1.324.

The petition is hereby: [ Granted [ Dismissed

Comment:

The patented filed is being forwarded to Certificate of Corrections Branch for issuance of a certificate
naming only the actual inventor or inventors.

/ALEXANDER SOFOCLEOUS/
Supervisory Patent Examiner, Art Unit 2825
Technology Center 2800

Phone: 571-272-2800

Certificates of Correction Branch email: CustomerServiceCoC @uspto.gov CoC Central Phone Number: (703) 756-1814
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Office of Petitions: Routing Sheet

4700

Application No. | 11322442

This application is being forwarded to your office for
further processing. A decision has been rendered on a
petition filed in this application, as indicated below.
For details of this decision, please see the document
PET.OP.DEC filed on the same date as this document.

“““ X GRANTED
 DISMISSED
~ DENIED
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Office of Petitions: Decision Count Sheet Mailing Month | ()

oscaonto. 11020402 | INNNINNNAIED

For US serial numbers: enter number only, no slashes or commas. Ex: 10123456
For PCT: enter "51+single digit of year of filing+last 5 numbers", Ex. for PCT/US05/12345, enter 51512345

Deciding Official: WISE, APRIL M.

Count (1) - Palm Credit 11322442

s FINANCE WORK NEEDED |
Decision: § GRANT :

I

*

{_] Select Check Box for YES * GRANT
19

519 - 37 CFR 1.182 for INVENTOR NAME CHANGE, ORDE. ‘

Decision Type:

*x 5 *
Notes:
Count (2)
o N ‘ FINANCE WORK NEEDED —
Decision: { p/a ! ;
3 {"} Select Check Box for YES
Decision Type: | NONE v
Notes:
Count (3)
FINANCE WORK NEEDED —
Decision: }
j.va fal {7 Select Check Box for YES

Decision Type: § NONE -
Notes:

“ Initials of Approving Official (if required) 2';?2;3g?i;:’e?:ﬁi:&s{hﬁtsz}; 0
Printed on: 10/27/2017

Office of Petitions Internal Document - Ver. 5.0
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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. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO.
11/322,442 12/29/2005 Rey Bruce 150962.00001 5045
67942 7590 103072017
JACKSON WALKER L.I.P. | PXAMIYER
ATTN: INTELLECTUAL PROPERTY DEPARTMENT SOFOCLEOUS, ALEXANDER
100 CONGRESS AVENUE
SUITE 1100 | ART UNIT | PAPER NUMBER

AUSTIN, TX 78701 2825

| MAIL DATE | DELIVERY MODE

10/30/2017 PAPER
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.

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

In re Patent No. 7,826,243

Issue Date: November 2, 2010 :

Application No. 11/322,442 : DECISION ON PETITION
Filed: December 29, 2005 :

Attorney Docket No. 150962.00001

This is a decision on the petition under 37 CFR 1.182, filed July 10, 2017, requesting issuance of
a duplicate Letters Patent for the above-identified patent.

The petition is GRANTED.
The Office of Data Management is directed to issue the duplicate Letters Patent.

As authorized, the $400 fee for the petition under 37 CFR 1.182 has been assessed to petitioner’s
deposit account.

A copy of this decision is being faxed to the Office of Data Management for issuance of the
duplicate Letters Patent.

Telephone inquiries concerning this decision may be directed to undersigned at (571) 272-1642.
All other inquiries regarding the issuance of the duplicate Letters Patent may be directed to
Kimberly Terrell in the Office of Data Management at (571) 272-4200.

[ April M. Wisel
April M. Wise
Paralegal Specialist
Office of Petitions

cc: Kimberly Terrell, Randolph Square, oth Floor, D33 (Fax No. (571) 270-9958)
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Doc Code: ECOMM.AUTH/ECOMM.WTDW
Doc Description: Internet Communications Authorized/Internet Communications Authorization Withdrawn

PTO/SB/439 (11-15)

(" AUTHORIZATION FOR INTERNET | Application No. 11/322,442
COMMUNICATIONS IN A PATENT | Filing Date 12/29/2005
APPLICATION OR REQUEST TO First Named Inventor REY, BRUCE
WITHDRAW AUTHORIZATION FOR | Artunit 2825
Practitioner Docket No. |150962.00001
To: Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

I. To authorize permission for Internet Communications.

Recognizing that Internet communications are not secure, | hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. | understand that a copy of
these communications will be made of record in the application file. (MPEP 502.03)

Il. To withdraw authorization for Internet Communications.

The authorization given on , to the USPTO to communicate with the undersigned and
any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application
via Internet communications such as video conferencing, instant messaging, or electronic mail is hereby
withdrawn. | understand that the withdrawal is effective when approved rather than when received.

| am the

applicant.

attorney or agent of record. Registration number 38,947

attorney or agent acting under 37 CFR 1.34. Registration number

/joseph lally/ October 24, 2017
Signature Date
JOSEPH LALLY 512 236 2019
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic entities
must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable to any paper filed on or after September 16, 2012, that is
presented on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature is required, see
below*.

D * Total of forms are submitted.
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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 (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. Arecord 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. 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.

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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Electronic Acknowledgement Receipt

EFS ID: 30740855
Application Number: 11322442
International Application Number:
Confirmation Number: 5045

Title of Invention:

MULTIPLE CHIP MODULE AND PACKAGE STACKING FOR STORAGE DEVICES

First Named Inventor/Applicant Name:

Rey Bruce

Customer Number:

67942

Filer:

Joseph Patrick Lally

Filer Authorized By:

Attorney Docket Number: 150962.00001
Receipt Date: 24-0CT-2017
Filing Date: 29-DEC-2005

Time Stamp: 12:19:22

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

Document . . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y M " I. . 9
Number Message Digest | Part/.zip| (if appl.)

115409
1 Internet Communications Authorized Internet_Communications.pdf no 2
79044d423d06478750d75f650ad4cc342al
4c8b1
Warnings:
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Information:

Total Files Size (in bytes){ 115409

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/322,442 12/29/2005 Rey Bruce 6005.011
CONFIRMATION NO. 5045
64180 POWER OF ATTORNEY NOTICE
Uriarte Law

5255 Stavens Greek Eivd o

Santa Clara, CA 95051
Date Mailed: 09/29/2017

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/26/2017.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
11/322,442 12/29/2005 Rey Bruce 150962.00001
CONFIRMATION NO. 5045
67942 POA ACCEPTANCE LETTER
JACKSON WALKER L.L.P.
ATTN: INTELLECTUAL PROPERTY DEPARTMENT N AT T N AR
100 CONGRESS AVENUE 000000094429966
SUITE 1100

AUSTIN, TX 78701
Date Mailed: 09/29/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 09/26/2017.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

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.
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UNITED STATES PATENT AND TRADEMARK OFFICE

PATENT NO. : US7,826,243 B2
DATED : NOVEMBER 2, 2010
APPLICATION :  11/322,442
INVENTORS : BRUCEET AL.
PATENTEE :  BITMICRO LLC

REQUEST FOR CERTIFICATE OF CORRECTION
UNDER 37 CFR 1.322

EXPEDITED PROCESSING REQUESTED

Commissioner for Patents

OFFICE OF DATA MANAGEMENT ATTENTION: CERTIFICATES OF CORRECTION BRANCH
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

BITMICRO LLC (Patentee) submits this paper in connection with the above referenced
patent (the Patent). The Patent contains errors and, accordingly, a Certificate of Correction is
respectfully requested. A proposed Certificate of Correction (PTO/SB/44) and copies of documents
supporting Patentee’s assertions are submitted herewith. Pursuant to MPEP 1480.01, Patentee
respectfully requests Expedited Consideration.

Remarks Supporting Expedited Consideration begin on page 2 of this paper.

Documentation Supporting Patentee’s Assertions is described on page 3 of this paper.

A Replacement Sheet for Drawing Sheet 6 is attached as page 5 of this paper.

Attachment “A” through Attachment “E” are attached following page 6 of this paper.

19122471v.1
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Page 2 of 4

Remarks Supporting Expedited Consideration under MPEP § 1480.01
The requested corrections are set forth in the PTO/SB/44 submitted contemporaneously
herewith.
The PTO/SB/44 indicates the location of the errors in the printed patent by column and line
number.
The errors necessitating the corrections are clearly disclosed in the records of the Office.
Documentation that unequivocally supports Patentee’s assertions is provided as described
below.
The supporting documentation consists of photocopies of correspondence dated and received by
the Office and photocopies of Examiners’ responses regarding entry of amendments supporting
Patentee’s request.
The supporting documentation makes it possible to process this request without the
corresponding patent file.

Accordingly, consistent with MPEP § 1480.01 Patentee respectfully requests expedited

consideration resulting in an expeditiously issued Certificate of Correction.

19122471v.1
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Page 3 of 4

Documentation Supporting Patentee’s Assertions

The corrections consist of Specification corrections and a Drawing correction. The

Specification corrections are set forth on pages 1-4 of the PTO/SB/44. The Drawing correction is

set forth as the last line item on page 4 of the PTO/SB/44.

Specification corrections

All of the requested specification corrections correspond to specification amendments
included in an amendment dated 13-Nov-2009 (the “November 2009 amendment”)
(ATTACHMENT “A”)

USPTO approval of the specification amendments included in the November 2009
amendment was indicated in a Notice of Allowability accompanying a Notice of Allowance
mailed 09-Apr-2010 (“the April 2010 Allowance”) (ATTACHMENT “B”). See, pp. 2-3 of
the Notice of Allowability (pp. 5-6 of the Notice of Allowance).

None of the requested specification corrections appear in the Patent (ATTACHMENT “C”).

Drawing correction

The drawing correction pertains to Figure 5b.

Sheet 6 of 28 of the Original Drawings (ATTACHMENT “D”) included Figure 5a and
Figure 5b. See, Original Drawings, p. 6.

A Substitute Specification filed 13-Feb-2009 (ATTACHMENT “E”) included Replacement
Drawings for all 28 sheets of the Original Drawings. See, Substitute Specification, pp. 77-
104).

Sheet 6 of the Replacement Drawings included Figure Sa and Figure Sb. See, Substitute
Specification, p. 83.

USPTO approval of the Replacement Drawings was indicated in the April 2010 Allowance,
See, p. 3 of the Notice of Allowability (p. 6 of the Notice of Allowance).

Sheet 6 of the drawings in the Patent included Figure 5a, but not Figure 5b. See, Patent, p. 7.

19122471v.1
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Conclusion
Because all corrections requested herein were necessitated by U.S. Patent and Trademark
Office error, no fee is required under the provisions of 37 CFR 1.322. If, however, a fee is
required, the Commissioner is authorized to charge any such fee to Jackson Walker L.L.P.
Deposit Account No. 10-0096.
If any questions arise during the processing of this request, please do not hesitate to
contact the undersigned at the number listed below.

Respectfully submitted,
JACKSON WALKER L.LP.
ATTORNEYS FOR ASSIGNEE

Joseph P. Lally
Reg. No. 38,947
SEND CORRESPONDENCE TO:
CUSTOMER ACCOUNT NO. 67942
512.236.2019
512.391.2111 (fax)

19122471v.1
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Inventors: Bruce et al.

Replacement Drawing Sheet 6 of 28
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ATTACHMENT "A"
Attorney Dogket: BO0S.0M11

IN THE UNITER BTATES PATENT AND TRADEMARE QFFICE

It re Application of BRUCE et al T Group Art Unit 2892
y

Serial Noo 11/322,442 } Examiner: ULLAY, Elias

Application Filing Dater 29 Dec 2005

Far:  MULTIPLE CHIP MODULE AND PACKAGE
STACKING FOR STORAGE DEVICES

3
3
Z
3
2z
)
)
)
3

Commyissioner for Patents
B0, Box 1450
Alexandria, V& 22313-1450

Dgar Examinegr:

In reapanse o the Office Action, mailed 1.3 May 2008, plaass kindly amend

this Apphcation as follows and consider the remarks st forth below.
Amendments to the Specification begin on page 3;
& listing of claims begins on page 7;
Amendment{s) to the Urawings beging on page 19; and
Bemarks begin on page 21 of this paper.

Replacement sheets of drawings ingorporating the changes proposed in the
Amendments to the Drawings and corresponding to the writter description,

respectively, arg attached ko this paper,

fnye BRUQE etal. (U8 Qorial Mo THER2,842)
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Amengdments ta the Specification

Textin underliing indicates new text, while text i strike~out format or hetween

a pair of doudle brackets indicates deletion of the text,

In the Specification, as proviously amendead, please enter the amendmards
shown with respect to the replacemeént paragraphs wdentified below,

Please replace the title on page 1, lnes 1-2, with the follpwing replacement
title,

o

Muitiple Chip Module and Package Stacking For Slorage Devices

Please replace the paragraph on page &, line 13 through 15, with the following
replacement paragraph.

Figure 21a shows another pin sssigrenent and connechion technique &

sonnscta sevial ohaln rowte through ~fewm muluple modudes in a stack by conneoting a sstof acial

chain conpeetions, according to anpther exarphs cntbodiment of the prosent invention,

Please replace the paragraph on page 20, ine 18 through page 21, Hne 18§,
with the following replacement paragraphs.

Figure 19 shows s fivst pin assigmoent and connection fechmique that erables o seloctionof
speoiic module i a moltiple module stack. The fgure Slustratos the controller and SDRAM
moadales as an exsmple. The SORAM module balls, such as 1987, are reprosented by big oblong
shapes, and the pads suchoas 1988 are ropresented by smallor oblong shapes. A pad o ball

connochon 8 represented by g rectangle, such as 1986, The controller module has four active pads

suach ax 1994, one cach for the four SDRAM wodulos such as 1901, Anactive pad way be also

fnye BRUQE etal. (U8 Qorial Mo THER2,842)
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reforred to herown asan Vactive post._The contretier module’s active pad (0 1884 is pliargly

connorted 1o SRR medide- 85 XU hall 1993 o SRR AM module 8. satbve pad 81 i comnected

K ball 1992 of SDRAM mdule 1and soon. |

the active balls for fhosefthe]] SDRAM modules, Thasom lustrated in Ploure 18 there dsone

gcirve ball such s X8, ultinately coupded 1o one sctive pad nor module

AR SDRAM modules ave identical, and in the example shown in Finwe 19, [Twhiehd]

wvtade the following connections-as-fallewse: an X1 puastyg ball s connected o an X1 pasaive

pad, ap X2 passive ball to X2 puasive pad, sad so on. The sonnsction botwaon a passive ball on
one surface of 8 SRRAM module snd 8 passive pad on ancther surfuce of the same SDRAM
module, such asthe X1 paasive ball and X o pad conmestion i Fieure 19, fnnamed

“passive port o such sy paesive porky 1909 Hostated in Figurg 18 The teehaique fovolves using )

ladder-tike routing path, such ax 1985 on the stacked modules. This technique cnables the
controifer module’s aottve pad b routed to the destred specific madnle in the stack. Thus s

setive siensl applied of an active pad, such as setive pad 82, shove with reforance wamber 1904

on-contvoller module 1810 dsrouted throueh at loast one nassive portconnecting & npasabve hall

and passive pad, such as the passive poris 1903 connecting passive ball X2 0 pussive pad X2 and

prsive ball X1 10 passive pad X2, respectively, so that this setive signal sventually reaches an

active ball, snch as X0 ball SDRAM Maodale 2 in S 18, The example embodiment Hlusivated i

FigureHsass 19 comprises a repeating pattern for the balls and pads. Pasaive balls are conmected
within each module to passivir pads with au offser distuance equaling one periedic distanve of the

5

repeating pativrn. Foroxample in Fhuwe 19 an X1 passive ball s oonnected 0 an X1 passive pad.

X2 passive ball o X2 passive pad, glg,

pattorng and offSctting of the pas

fnye BRUQE etal. (U8 Qorial Mo THER2,842)
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can be psed [Talsel] in altmnativenther cmbodiments of the prosent tnvensionJ L 1] e For

sxande, an sitornative voboditnent ey include uxing su offset of two or any muhtiple of the

intended todossnet imit the scope of the present tnvention I any way.

Please amend the paragraphy o page 23, iing 1 through page 24, lins &, with
the Tollowing replacement paragraphs.

The lest connection eehaique s ased for serial ronting of all modples w the stack and
alowing then to be externally accessible for hovizontal expansion on g PCR, such as & mai
board. Figaee 218 shows how thiy technigee is saplemented iy the stacking method. The main

board 2181 {] Tcontains the nput signals 2182 which will then be conteoted to IN ball 2104 of

the hase module 2183, The owdudes, inchuding buse module 2183, stack modules 18 and 2134,

and an ond medule, such as ton modude 2188, cach have a ball and 8 vad 1hat sve counled woeether

by asonial chatn clrowit, Poresannda basemodule 2183 nchudes asertal chalnoirat 3137 shat

corpdes IN ball 2384 with OUT pad 2188, and a seviad chain cireuit TE36 that counles QU P pad

2137 with QU ball 2138 micshude 2188 inchudes o serdal chadn cirouit 2128 that countes IN ball

2I87 with OUT vad 2138, sod & serlad chan otrowt 3138 that couples OUT pad 2148 with QUT

ball 2141 module 2138 inchades s senal chain civauit 231 that conples I ball 2132 with QUY

oad 2133, and g el chain olrouit 2142 that pounles OUT nad ball 3183 wih OUT ball 2144 and

top modide 2108 includdes a seriad chain oircuit 213 that couptes IN ball 2138 with OUT pad 3169

angd & seviad chain oiveuwit 21458 that couples OUT pad 2118 with OUT ball 2113, Thus, thefi Thel

base module’s GUT pad 2185 & comnepted o IN ball 2E7 of the first stack module 2186, and so
Q1.

A sipoal route that includes 8 serial chain cirendt conpling an ball and pad i horein after

referred o as 8 Dsenal chain conpection” and af foast two senal chaln conpections conneeted in

fnye BRUQE etal. (U8 Qorial Mo THER2,842)
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series are herein after roforred 1o as a “serial chain rowte”, such as sertul chuin rouie 2146 or 2111

The top medule 2108 1] torniinates the sdgnal to the top pad 2109 and rontes, with conneating

2112, the signal idornally 1o another pad such as QUT pad 2118, which woonnecied diregtly to

the ball {21131 vaderneath xach as QUL ball 2113, Sinee the wodules areadentieal, this ronted

signal passes through another st of kel senial chatn connections thet sormprise annther savial

chain route, such as serial chain route prds-aad-balie- 2111 Rudlof]] the stack natdl &t ronches the

OUT pad 2114 of the main board forextemal access. A senial chain connection ingludes g senal

cham inpuband 4 seviad chain oumir, A sodal chain ot s disvosad torageive a dunal whilo i

serial chain cutpat ks dispossd © provide the sisnal, For oxample in Fisore 218 IN bulls 2364,

2367, 2132, and 2138 and QU7 nads 3118 2143, and 2148 wre serial chain uds, cospectively,

OUT pads 2185229 2133, snd 2189 and QUT halls 2113, 2144 2143, and 2138 wre senald

chaln outmds, rosneetively, At least ong of the balls and pada that aee souplad to holr respentive

chain ot may be o the formpod a pussive ball and passive pad. respuctively, sings an active

signsh such as stgnal 2102, applind st achive pad 2181, can be routed through a series of serial

chain civoutts that conple respective balls and pads. In offect, cach of these seriad chain oirguits

functions a8 & paasive povk A seral chain cwowit hovwever. can also levminate asenial chuun route,

such as seriad chain rowte 2146, and branching or routing this sorial chisin routs o another pad that

fungticns gs a seviad chatn input of snother serial cham route, such gs serial chain route 218 88

svibed further below

Rogardingiew: the fop modude, tevpinates the seotal ohain rmination aud branchinges

tham-out to other pads & shown in Figure 218 Al modules heve g control sircuit that includes o

setectabile butfor TS that tri-states the fnput whew pulled fow, The stgnal frowm the IN balls 2116

erers the intoraal cirouit 2117 and enis the cireuit cornecting to the OUT pad JHR. Thebuffor's

2LES control Haue iy weakly pulled up indornadly, The “Sthlow™ ball iy conneeted tntemally o

fnye BRUQE etal. (U8 Qorial Mo THER2,842)
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NEE 2119, thus pulling dewn the buifer contral Boe whan a module s stacked ubove 18 and itis

¥ ¥

pulled up when no muesdele ix stacked diveotly shove it When the buffer control line is polied
ighy it will letthe input signsl branch ot 2128 to the other pads, thus creating a conmestion ropte

o frace that loops back to the baxe module solder balls, When a wodule is stacked abosea

module that iy disposed with sefectable buffer 2115 in the manner shows, the buffor control sgnal

o

s pulled low, tri-stating the {npwy signsl smd disallowing the bravching effect. This technigue

=y

allows the signal w0 be accessible 1o the extemal balls of the base module, thus horizontal

expanaion for a serial signal i achicvable. The balls are then rowted, with conncetion 212,40 the
other medulos 2122 oo the otlier locations. The sanie technique is used on the main bourd 2123,

when no package {§ detocted on the “StkLow™ pad, the buffer allows the input to connect o the
designsted pads on the other locations. The ristated buffer technigoe is redondant to sl

locations. An example is the JTAG TRETDO sigoal. The diver] cirowt 2128 sends out

T signals to the pads and the closing TRO signal 2124 loops baek o the deiver eircuit,

fnye BRUQE etal. (U8 Qorial Mo THER2,842)
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Listing of Claims:

This listing of claims will replace all prior versions, and listings, of daims in the

application,

L (PREVIQUSLY CANCELLEDR) & method for stacking @ plurality of modules
comprising the staps of:
providing one or mare active port on e plurality of modulss for camyving ons
or more active signal;
providing one or move passive port on the plurality of mudules for passing
through the one of more active signals; and

stacking the pluraity of moduies.

2. {PREVIOQUSLY CANCELLEDY The method of caim 1 wherein the one or maore

pagsive port forms 3 adder ke routing path,

3. (PFREVICUSLY CANCELLEDY The method of dlaim 1 wherein one or maore of the
pluratity of module s rotated before being stacked and the ong of more passive port

forms g rotational routing path.

4, (PREVIQUSLY CANCELLEDY The msuthod of claim 1 further comprising the step of
viding ons ormore pair of datsy chain input port and daisy thain output portfor
formmg a first daisy chain connection wheraln each pair of the daisy cham input port

and the daizy chain output port are conngcted through a dagy chain gt

fnye BRUQE etal. (U8 Qorial Mo THER2,842)
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5. (PREVIOUSLY CANCELLEDY The method of daim 9 further comprising the step of
providing ane or maore contrel port for enabling a routing path extending the Brat

datsy chain connection within an end module,

&, (PREVIOUSLY CANCELLEDR) The method of claim 5 wharein the routing path

within the end module is connected to a second dalsy chain connection.

7. {PREVIQUSLY CANCELLEDY The method of claim 1 wherslin ane &v more of the

plurality of moduies is & main buard,

8. {PREVIQUSLY CANCELLEDY The method of daim 7 wherelny one or move vertically

stacked module s connectad to the main hoard.

&, (PREVICUSLY CANCELLEDY The method of caim 2:

wherain sach of the plurality of mvdules comprisgs & first side and 8 second
side;

whérain the ane or morg adtive port i connectasd 1o one oF more active batl on
the first side of one or more corresponding moduie;

whergin the ong or more passive port is connected to ong or more passive ball
o the Brst side and ons or more pasgive pad on the second side of one ormore
sorresponding maodule;

whgrsin each of the ong or more passive ball and each of the one or more
passive pad connected 10 3 same passive port grg located between a pre-detarmined
digtance to each other in a repeating pattern, the pre-detenmined distance squaling a
miattipde of a

fnye BRUQE etal. (U8 Qorial Mo THER2,842)
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partadic distance of the repeating pattern;

wherein oneg or morg active port of a base madule 8 routed to a same location
o ong or wmare modules through the ladder ke routing path; and

whareln the {adder like routing path comprises one or more passive balt and

(AT

oF more passive pad.

10, {(PREVIQUSLY CANCELLED) The method of claim 3

wherain each of the plurglity of modules comprises a firat side and 3 second
side;

wherein the one or more active port I8 connected to ong or morg active ball on
the first side of ong or more corresponding module;

wherein ths one o maore passive port is connected to one o more passive ball
on the first side and one or more passive pad on the second side of gne or more

responding modube;

whargin gach of the oné or more passive ball and each of the ong or mare
passive pail conmedted 10 a same passive port are dated spposite saoh otherih a
repeating pattam;

wharglin one or more active port of 3 base module s routed o 8 sams lngation
on ang or mare madules through the ratational routing path; and

wharsin the rotational routing path comprises ong or mors passive ball and
N

Or more passive pad.

13, {PREVIOUSLY CANCELLED) The method of claim 4

fnye BRUQE etal. (U8 Qorial Mo THER2,842)
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wherein sach of the plurality of modules comprises a first side and a second
side;

wharein the one or more daisy chaln input port is connsctad to ong or morg
passive balt on the first side and the one or more daisy chain cutput gort is
connected to ane or more passive pad on the second side of one or mave
correspanding medule;

whergin each of the opg or more passive ball and each of the ong or more
passive
pad correspondding to & same dalsy chain port are focated opposite gach othery

whargin one oF more active port of 3 base modude is routed to & same locatio
on ong or more modules through the daisy chiain connection: and

wherein the dalsy chain connection comprises one or more daisy chain droutt,

one or more passive hall and one or more passive pad.

12, (PREVIQUSLY CANCELLED) The method of daim 5

wherain gach of the pliwality of modules comprises a first side and a second
side;

wharain the ong of more dalsy chaln input port s connectad to one or morg
passive ball on the first side and the one or more dalsy chain gutput port is
sonnected to ane or move passive pad on the second side of ane or mave
sorresponding maodule;

whearein each of the ong or moreg passive ball and each of the ong or more
passive

pad corresponding tn a same daisy chain port are located opposite sach other;

fnye BRUQE etal. (U8 Qorial Mo THER2,842)
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wherein one or morg active port of a base madule s routed to a same location
oy ongoranore modudes through the daisy chain connection;

wherain the daisy chain connection comprises ong or more daisy chain droudt,
one or more pasgive ball and one or more passive pad; and

wharein the routing path comprises one or more tri-state driver controlled by

the ane or morg contret part,

130 {PREVIOUSLY CANCELLED) The method of claim &

wherain each of the plurglity of modules comprises a firat side and 3 second
side;

whereln the one or more daigy chain input port is connected to ong or morg
passive ball on the first side and the one or more datey chain output port is
cormmectad to one or more passive pad on the second side of ong or more
carrssponding module;

wherain sach of the ore or more passive ball and sach of the one or marg
passive
pad corresponding 1o a same daisy chain port arg located opposite sach othen;

wharain one or more active port of & base module is routed to 3 same ngation
on ong or miare modules through the dalsy chain connection;

wherein the daisy chain connection comprisey ang or miave daisy chain oiroyit,
ong oF more passive ball and one or more passive pad;

whgrsin the routing path comprisss one or moere tri-state driver sontrolled by
the one or morg contral port; and

wherein ong or more daisy chain connection are extended thropugh one or
more vertically stacked module connected to 3 main board,
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14, {(CURRENTLY AMENDED) A stacked module comprising a plurality of modules
gach comprising:
one of more active ports for carrying one or more active signal; {{and}]
one or more passive portg for passing through the one or maore agtive
signals;f[. 1}

a first senial chain routs that indudes at sast one seddsl chabn connecton the

surial chain connestion nduding: & seriad chaln groeit, a senal chain ingut, and senal

chaln outouts said serial shaln Input coupled 1o zaid serial chain sutput through said

serial ghain sirguit

a second seval chain route and a contrgl circudt for enabiing a routing path

that connects the fust serial chaln route with the second seral chain route within an

end module; and

siid shntrol cireuit is dispossd o enable the routing path in responss o s

cordral input sianal received from anothsr moadiude froncthe plurality of modules

when the end module s coupled o the another moduls,

15, (CURRENTLY AMENDED) The stacked module of daim 14 whergin the ong or

more passive port forms a ladder Bke routing path,_gnd the passive port connests a

passive ball on ong surface of a moduls o a passive pad on another swrface of the

rrodule,

16, {CURRENTLY AMENDEDR]) The stacked module of clamm 14 whearain ong armore
of the plurality of rrioduleg is rotatad hefore being stackad and the ang oF marg
passive port forms a rotational routing path,
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17, (CANLCELLEDY The stacksd moduie of claim 1 further comprising ons or more
paty of datsy chan input port and daisy chain output port for forming @ first daisy
chain connaction wherein each palr of the dalsy chaly input port and the daisy chain

autput port are connected through a dalsy chain creuit.

18, {CANCELLED) Ths stacked module of daim 17, further comprising ong or mors
controd port for enabiing a routing path extending the firet daisy chain connsdtion

within an and moduls.

18, (CANCELLED)Y The stackad module of olaim 18 wherein the routing path within

the erd modulg-is connacted to a second dalsy chain connection,

280, (CURRENTLY AMENDEDY The stacked moduls of daim 18 wherein one or mare

of the plurality of mvdules ncludes -8 main board,

21, (ORIGINALY The method of claim 20 whargin ong of more vertivally stacked

module is connected to the main board.

22, {CURRENTLY AMENDEDY The stacked maodule of daim 15

whergin each of the plurality of modules comuprises a first side and a second
side;

wharain the ong or more aothvg port & connected to ong or more active ball on

the first side of one or more corrasponding module;
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wherein the gne or more passive port is conngctad to gne or more passive ball
oy the first side and one or more passive pad on th ond side of ong or morg
carrgsponing module;

wharein each of the one or more passhve ball and each of the one or more
passive pad connacted to a same passive port are located between 3 pre-determined
distance o each ather in 3 repeating pattern, the pre~detsrmined distance egualing a
muitiple of g periadic distance of the repesting pathern;

whErsifinone or more active port of & base moduls is routed {0 & sams focation
on gne or more modules through the ladder ke routing path; and

whergin at lsast ongof the hddesdik

SO COMPRBES ONE O Mors

passive ball and one or more passive pad_forms 2 ladder like routing path.

23, (CUBRBENTLY AMENDED) The stacked module of claim 16:

wherain sach of the plurality of modules comprises g first side and 8 second

v,
e
134

whéargin the ong or more active port §§ connected 1o ong oF more active ball on

the first side of one or more corrgsponding modiie;
wharain the one of morg passive portis connected to one or mors passive ball

on the Brst side and one o more passive pad on the second side of one or morg
correspanding module;

wharsin each of the ong or more passive ball and each of the one or more
passive pad wnnectad 1o 3 same passive port are located cpposits each otherin g
repeating patterm;

wherein ong or more active port of 8 base module is routed to a same location

of one or more modules through the rotationa! routing path; angd
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wherein at least ane of the

DI QU more

passive ball.and one or more passive pad form a retational routing gath,

24, (CURRENTLY AMENDEDY The stacked module of daim 14[{1711:
whareln each of the plurality of modules comprises a first side and a second

side, and the one or more passive ports Includss a first passive port connected to g

passive hall dispgsed on the fest side and o 3 passive pad dispossd on the second

side of & module from the plurality of modules;

ko the sro-ormese pazsive ball sa-the-frsbaide and the ene-orrmare gerial dalsy

chair output pest indludes the is-comnected-te-oro-arfrara-passhve pad-an-the

secand-sikde-a Fe-aarrespanding-medule;
whereln sseh-efthe ene-or-mere passive ball and sash-efthe ane-or-mers

are locatsd ppposite wach

passive pad
ather; and

further ncluding a base module having an astive port Tod providing a signal,

zaid stanal roited $o 2 same logation an the plurslite of modudss through the first

serial chainroute,

whraifreRe-or-moreattive-port-sha-base-wmoduls-is-routod-te-a-sama-lecation

SRe-eErRarspassive-bt-and-ong-srmers passhvepads

25, {CURBENTLY AMENDED) The stacked module of olatm 1411811
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sider
WREFRH-ERE-QRE-OF-FMEre- sy chaitRput partie-conRected-ta- SRR mons
passive-balb-or-the-firgt-slde-and-the-one-ormore-daisy-chain-cutput-portis

SORPOEEe-E0- AR - OIS Bassive-pad-or-the-second-side-of-ane-or-mare

SH-SHE-RE-FASFe-MStules-trohgh-the-deisy-chaln-conpactiens

whereht-the-dalpy-chalrconnecHorn-Comprises

wherain the routing path nddudes comprisss-one or mare tri-state driver

cortrollad by the ene-armmare contrel grcuit pest,

26, (CURRENTLY AMENDED) The stacked module of daim 25[{1971] further

passive-bolbon-the-first-side-andthe-ope-arwore-delsy-chalan-autpub posiHs

soerpsponding-raodule;
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passive-pini-correspontingteosomeigivy-chol-portore-iooated-opposite-sash

wharpin-gao-ar-more-active-port-of- a-base-wmoduls-is-reytod-ta-3-same-location

AIT-ANE-OF-Mmars-mediies-through-the-dalsy-ahaln-connochion:

the-gre-opmrara-sontrab-posts

mere-veorticaliv-stocked-mnduiccopneated-te-a-main-bageds

a.main hoard coupled to ancther stacked module having a thivd sevial chaln

roube: and

anothercortrol Sreuit for enablinganather mouting path that cornneactsihe

second serial tha e with the thind seral chain touts,

27, (CURRENTLY AMENDED) The stacked module of daim 15, whereln

the stacked module further includes 3 first cutside surface and g segond

putside surface, the first and second cutside surfaces disposad to face opposite each

ather; and
at lzast one of the plurality of modules inchudes & first module having a first

target ipcation terminating between the first and ssoond putside surfaces.

28 {(PREVIOUSLY ADDED) The stackad madule of dalm 27, whersin the

plurality of madules futher-indudes a second module and a third module, the
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second module induding @ sscond module surfacs that ingdudes the first outside
surface and the third module including a third module surface that indudes the

second outside mwrface.

29, (PREVIQUSLY ARDED)} The stacked module of daim 15, further including 8
second ladder lke rowting path, and whersin:

the plurality of modudss indudes a first module and & second module, the first
and second madules respectivsly including & frst farget ocation and 3 segond target
location, the second target oogtion located within the stacked mindulg; and

fhe ladder ke routing gath for routing ong of the active port to the first farget
Incation, and the second {adder like routing path for routing another ane of the active

port to-the second target looation,

o {PREVIQUSLY ADDED) The stacked module of daim 29, further including
second dder ke rowting path; and whereing
the stacked module includes a first sutsitde surface angd a sgcond sutside
senface, the first and second cutside surfaces disposed to face opposite each other;
the iadder ke rowting path wrminates gt the first target location; and
the second fadder ke routing path terminates at the second target location,
the second target terminating within the stacked module and located batwesn the

first and sscond outside surfaces;

31, (PREVIQUSLY ADDED) The stacked module of daim 28, whearein the secong

target lonation is tooated between the firgt and second outside surfaces.
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Amendment{s} to the Drawings

The following proposed amendmants to the Drawings are provided i the form
of replacement drawing sheets, which are cach labeled “Replacement Sheet” in thelr
raspective page headsrs pursuant to 37 CFR 1.84{(c), Support for the amendments
below is provided on pages XX i the Substitute Specification previously submitted

oy 12 February 2009, No new matter has been added.

Figure 19 haz been amendead gs describad below,

A set of parenthesis has been placed ground the text "Controlier

Module®.
Reference number "1910" has been placed above the text Y{Controller
Modutel”.

Multiple instances of refergnce numbsr “1B097 has baen nssrted as
shown it the Replacement Sheet; Reference number V18097 corrgsponds to
the slement named "passive port™ it the Specilication as amended at p. 22,

Multiple Instances of reference number "19047 has been inserted to the

drawing slements annotated with “017%, *027, and "0R%, and referred $o in

[

b

Specification as “active pads” or Vactive ports” at p. 21,

Figure 21la in drawing sheet 27728 has besn amended as described balow!
Element numbers 2103, 2106, and 2108 have begn moved from the left

to the right side of the Drawing shest.
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Hlement numbsers 2137 through 135, nolusive, element numbers
2137, 138, 2140, 2341, ang 2143 have besn adged as showi.
Qrawing slements corresponding to new elemant nurmbers 2136, 2139,

2143, 2145, 2148 have been added.

Drawing slemeant corresponding to elemeant number 2111 hag baen

adjusted i length and position as shown,

The figure in drawing sheeat 38/28 has begn amended by seplading the flgure
fabel “Figure 3187 to “Figure 2107 The drawing on drawing shest 28/28 as originally
filed was reprezentediwith the figure label of "Figure 2157 but the Amendments o

the Drawings submitted on 13 February 2008 was inadvertently amended to include

» Figur& 21{3)‘;“
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Remarks

The spacification and drawings have been amended to corvact minor emors
noted in the Office Action and otherwise, These corrections are of 3 clerles) naturs

and do not add "new matter®,

Claims 1 and 13 have been previousty cancelied withouwt prejudice.

Claims 14-18, 20 and 2227 arg amendsd.,

Claimz 1719 are cancelied without prejudica,

The text of original olaim 21 and of previnusly added oafms 28-31 remain
unchanged but thelr meaning have changed becsuss they depend from amended

claims.

Reguest for Acknowledgement and Accsotancs of Substitute Drawings Submitted on

12 February 2009

In the Office Action, the drawings filed on V29 December 200587, named the
“acknowledgment Date®, were "acceptad” by the Examiner. Applicants kindly note
that the Drawings were amended and provided iy the form of Replatement Sheets,
collectively referred to herein as the “&mended Urawings”, with the USPTO by the
Applicants through the Response and Amendment to Qffice Action gubmitted with the
USPTO on 13 February 2009, named the "Prior Response”, The Acknowledgment
Date used in the Office Action, however, veflects the original Application filing date of
this application and thus, refers to the original Drawings vather than the Amended
Orawings, With due respact, the Acknowledgement seems to be inadvertent, and

conssguently, Apploants reguest that the Amended Drawings pravicusly subiitted
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iy the Prior Response also be reviewed and acknowledged & spplizable,

Amsndments o The Current Drawings

Figures 19 and 21a, and the Figure on sheet 38/28 have been amended, and
are provided in the form of replacement drawing sheets in accordance with 37 OFR
1.131. These amendments are desoribed in detall i the “Amendments W the

Drawings” ssction above.

Examiner Intenview Conducted on. 8 May 2803

Withdrawn olgims 17-19 and 24-26 have been reconsiderad by the Examiner
bacause claim 17 has been amended to depend from clairn 14 instead of daim
during the telephone ntarvigw, named “Examiner Interview”, conducted betwaen the

undersigned and the Examiner on § May 2008, aocordingly, daims 17-19 and 24-26

havs beerr entered for further consideration by the Examingr. The undersigned on
behalf of the applicants extesnd much thanks o the Bxamingr for his responsiveness

during the Examingr Interview.

The First 35 USC 8113, Second RBaragraph, Rejedtion

Claims 14~26 are rejected under 35 USE, second pavagraph, as being
indefinite forfailing to particuiany point out and distinctly claiming the subject
mattsyr which the applicant regards as the invention.. The Applizants respectiully
traverse this rgiection,

In the Office Action, iU is asserted that &,

base claim 1, applicants claimead "one or more passive port for passing
though the ong or more active signals”. Howsver, in light of applicanty’
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dizclnger, as © would be nterpreted by one of ordinary skill in the agy,
sbove clalmy imitations do not set out and defins the invention with a

regsonable d & of precision and particidarity. For purpoese of

"&l

2K

o

ination, Examingr assumues the "passive port” is a connaction on

active port for carryving signal.

Definitaness of cair language must De analyzed, not o & vacuur, but in Hoht of
Applicants written disclosure, the prior art, and the daim interpratation that would
be given Dy one of ordinary skill in the art at the time the invention was made.
MPEP 2173.02. Applicants may be thelr own Iexicographers. MPEP 217301, The

Spectfication at p. 21, Hine 7 through o, 23, line 4, as ameanded in the "Amendments

x

tothe Spaecification” section above, recites in par

>

& connection between & passive ball on ong surface of
SHRAM module and a passive pad on another surface of the same
SORAM moedule, such as the X1 passive hall and X1 passive pad
conrection In Figure 19, is named “passive port”, such 38 passive ports

1909 dlustrated in Figurg 19, (Emphasiz added).

The above desoription should be read in conjunction with amended Figurs 18, which
shows that a passive port 1908 conmects Ta passive ball”, auch as passive ball X2,
“on ong surface of a SDRAM module”, such ag SDRAM mindule §, and a passive pad®,
such as passive pad X3, Ton another surface of the same DRAM module®, such as
SDRAM mndule B, Thus, Ta connection betwesn a passive ball on ong surface of a
SDRAM modute and a passive pad on another surface of the same SDRAM module® is

& "passive port”. The abovs amendmearts rendsr moot the First 3% USC § 113,
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Second Paragraph rejection a5 W caims 14-26, and the cification and olaims now

compiy with the statutory rgguirameants,

In arder to praperly provide a complets rasponss to the Office &ction, pleass
Kindly note that the Office Action refersto base caim 17 The applicants believe
that thiz noe to “hase caim 17 i inadvertent because base claim 1 has been
withdrawn from consideration due 1o the sarlier retaived Restriction Requirement,
angd consequently, the applicants have responded to this rejection with respect to

hase claim 14 from which clgims 15 through 26 depend.

The Second 35 USC §112, Second Paragraph, Rejegtion

Claims 23-26 are rejected under 35 USC, second paragraph, a3 baing
indafinite for falling o particularly point sut and distingtly daiming the subject
matter which the applicant regards as the invention,. The Applicants respectiully

traverse this rejection.
In the Office Action, it is asserted that

in claims 22-23, applicants clabmsd "ong oomiore passive ball and one
Giniore passive pad™s However, in light of apphicants™disclossr, as it
wotlld be rterpretad by one of ordinary sklll in the art, above claim
fimitations do not set out and define the invention with 3 reasonable
degres of precision snd particularity. For purpose of examination,
Exarniner assumes the "passive port inherenthy comprises passive ball

and passive pad®.

The Spacification as amended heginning from p. 21, line 7 through p. 23, ling 4,

fnye BRUQE etal. (U8 Qorial Mo THER2,842)

Page 92 of 766



ATTACHMENT "A"
Attorney Dogket: BO0S.0M11

recites 1 part:

LA sonnection bebwsen g passive ball on one surface of @ SDRAM
moduls and a passive pad on another surface of the same SDRAM
modubs, such as the X1 passive ball and X1 passive pad connettion in
Figure 18, s named “passive port™, such as passive ports 1908

Hustrated in Figure 19, (Emphasiz addeds.

The above description should beread in conjunction with amendsd Figure 19, which
shows that a passive port 1309 connects “a passive ball”, such as passive ball X2,
Sgnone swface of 3 SDRAM muodule”, such as SDRAM modula §, and g passive pad”,
such as passive pad X3, “on angther surface of the same DRAM module”, such as
SORAM module 8. Thus, the recitation of “one or more passive ball and one or mors
passive pad” by the rejacted daims particularty points out and distinetly daims the
iwverntion, By these amgndments, the Sedond 35 USC § 113, Seoond Paragraph
rejsction has been renderad moot as 1o daimyg 14-38, and the Specification and

claims now comply with the statutory requiremanta,

J §

The Third 35 UsC §112 Second Paragesoh, Refection

Clafms 17-19 and 24-28 are rejected under 35 USC, second paragraph, as
being indefinite for falling to particdarly point out and distinctly caiming the subject
mmatter which the aoplicant regards as the invention. The Applicants respactfully

traverse this rejection.

In the Office Action with vespect t ¢alm 17, it s asserted that:
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Lapphicants claimed "ons granore pair of dalsy chaindngut port and
daisy chain cutpul port ™, Howewsr, in fight of applicants” discioser, as it
would be interpreted by one of ordinary skill in the art, above claim
imitaticns do not set out and defing the invention with 3 reasonable
degres of grecision and particularity. For purposs of examination,
Examiner assumaes the "limitation associated with daisy chain will read

as ladder like routing path connection”.

Phe Spedcification at pag . ine 14 through page 24, ling 30; Figure 21a;
and the above claims have baea amended so that these claims now
particularlty point out and distinctly olaim the subject matter regarded ss the
inversion by the Applivants, Support far the smendment made o the
Spacification Is supportsd by the originals clams, Inchuding st 17, 18, 24,
and 25, The Specification and these claims now comply with the statutory

-

requirements, rendering the Thivd Section 112 Rejection moot.

The First 35 USC 102 Rejedtion

Claims 14-15 angd 17-31 are rejscted under 35 USC 102{b) as being

antizipated by Kyougoku et al, (Kyosugoky, US 5,985,378} of rezord.

The First 35 USC §1D2(b) Refection

It the Office Action, daims 14«15 and 17~31 have been relented under 35 USC
102¢{b} as being allegedly antidpated by Kyougokis et gl {Kyougoky, US 5,995,379}

of record. This rejection is respectfully traversed.

I the Office Action it is agserted that with respect to clatm 314, PKyougoku
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shows xstacked module (Fig, B) comprisings. ane or more active port {81} for
carrving ong or mors active signal (Fig. 51, aad ong ormors passive post (L1, 14} for

pasaing through the ong or more active signals (Flg. 5.

Indspendent Claim 14

Amended daim 14, recites in parys

& first sedial chaln route that indludes at least one serial chain
connection, the sedial chain connection Indluding: a sertal chaln gircull, &
serial chain input, and serial chain cutput; said serial chain input
coupled 1o sald serial chain output theough seid serial chain circut;

a second serial cham route and a control crouit for enabling a
routing path that connacts the fivst serial chain route with the second

savial chain route within an end module: and

satd control circult is disposed 1o enable the routing path in
response I a control input signal regsived Brom ancther module from
the plurality of modules when the end module is coupled to the another

madule,

Kyougoku falls to teach or disclose the gbove caim Imitations, and hence,

N

claim 14 is allgwable,

Devendent Claim 1%

In the Office Action it is alse asserted that with respect to daim 18, "Kyougoku
shows the aneg or move passive port forms a ladder like routing path (L1807

Applicants respectfully traverse this rejection.
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Clalm 18 depends on allowable base daim 14, Thus, claiime 15 inelso allowable
for the same reasons-etated for base claim {4 since an allowable base gaim renders

s dependent olaimis) also allowabils.

Dependent Claiths 1718

Dependent claims 17-19 have been cancelied without prajudice.  In addition,
clalme 14, recites addftional claim limitations that arg not shown or disclossd by the
arguments pressnted in the Office Action with respect to daims 17-18. For exampie,
claim 14, recites 3 “control crouit disposed 1o enable the routing path in response to
a control Input signal”, whidh is not shown in Xyougoku., Consequently, olaim 14 18

aiso alinwable for this additions! reason.

Dependent Claims 20-21

Claims 20-21 yitimately depend on allowabls base oaim 14, Thus, daims 20~
21 are also allowabls for the same reasons stated for basge olaim 14 above since an

allowable base claim renders e dependent daims 2180 allowabls.

Deperdent Claie 22-23

Claims 23-23 ultimately depend on slowabls hase claim 14, Thus, caimg 22
2% are also allowable for the same ressons stated for baze claim 14 above since-an

~$

allowable base claim rendsers i3 dependent daims also allowabls,

Dependent Claims 34-26

Claims 24-26 ultimately depend on allowable base clalm 14, Thus, claims 24-
28 are aizo stlowable for the same reasong stated for base clairm 14 above gince an
allowable base claim renders tts dependent caims also gliowable.
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In addition, claim 25 recites in part, “whersin the routing path includes one or
morg tri-state driver controlied by the conteol diroult”, which s not taught or

disclosed in Kyougoku., For this additionsl, reason olalm 25 is allowable.

In addition, claim 26 recites one or morg additional clalm Imitations that arg
not disclosed or taught in Kyougoki, For examplg, caim 26 recites In part, “a main
board coupled to ancther statked module having a third serial chain route”™. In
another example, claim 26 racites in part, “another contrpl civcuit for enabiing
anather routing path that connects the second serial chain route with the third seriat
chain route®, Consegquently, since Byougoku does not disclose or teach one or both
of these additfons! cairy limitations, claim 26 i3 allowadls for these additional

FEasans,

Depsndent Claims 27-31

oy oy

Claims 37-31 ultimately depend on allowable base daim 14, Thus, caims 37-
21 are also allowable for the same reasons stated for base dsim 14 ghove sings an

allowable base daim renders its dependent dalms aiso allowable.

The Second 35 HEC §102{0) Relaction

I the Office Action, daims 18-15 have bean rejected under 35 URC 1030} as
being sllegediy anticipatad by Beausoled L {Beausolall, US 6,468, 375). This

rejection 5 regpectfully traversed,

In the Qffice Action it s asserted that with respect fo olaim 14, "Beausclet
shows & plurality of modules each comprising comprising: one or more active port

18 {ses attached Fig, 1) for camving one.or more active signal {Fig. 1), and onsor

fnye BRUQE etal. (U8 Qorial Mo THER2,842)

28
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mors passive port {(see attached Fg. 1) for passing through the one or more-agtive

signais.

Independent Claim 14

anended daim 14, recites iy part;

& first sevisl chain route that includes at least one serial chain
connection, the serial chain connection incuding: & serial chain dreult, &
serial chain input, and serial chain output; saild serial chaln input
coupled to sald serial chain output theough seid serial chain circut;

& second serial chain rowte and a gontrol Sirouit for enabling a
routing path that connects the first sertal chain route with the second

savial chaln route within an end modula: and

satd control arcult iz disposed to enabile the routing path in
response o a control input signal received from another module from
the plurality of micdules when the end module is coupled to the another

madule,

Beausciel fails to teach or disclose the above caim limitations, and henge,

N

claim 14 is allowatle,

Dependent Claim 48

In the Office Adtion U 5 also asserted that with respect to glaim 15,
“Beausolail shows wherain the ong or morg passive port forms a ladder ke routing

path (see attached Fig. 137 Applicants respectfully traverse this rejection.

Clairrt 15 depends on allowable base daim 14, Thug, claim 15 is also gllowable

fnye BRUQE etal. (U8 Qorial Mo THER2,842)

s
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for the same reasons stated for base claim 14 since an allowable base clairmyrenders

s dependent claimis} alse allowabls:

The First 38 USC 8183 Redsction

The Examiner rejects claim 18 by asserting this dlabm is allegedby unpatentabls
over Beausolell et al. (Beausolall, US §,469,3751, This rejection is respectfully

traversed,
In the Offfce Action It {g asserted that with regpect to daim 18

Begusgled teaches ong or morg of the plurality of moduls 14 {(Fg. 1)
and stacked one or maore passive port {see attached Flg. 1}, but fails
teach module Is rotated before belng stacked angd the ong or more
passhve port forms a rotational routing path. Howsver, Applicants have
no support date, whidh convinges that the pacticutar daimed
sonfiguration is significant or s anything more than one of numerous
corfigurations a person of ordinary siill in the art would find cbyious for
the purpoese of providing mating surfaces. In re Dalley 148 USSP 47,840
(CCRA 189668). See 350 Glue Co. v, Upton 97 US 3,34 (USKL 1878)., see

MPEPR J144 .04,

Claim 16 depends from ¢lagim 1, which recites imitations nat taught or

suggested by Besusolell, Forexampie; ¢aim 1 recites In parts

& frat serigl chain route that ncludes at lgast one zerigt chain

connection, tha serial chain connection ingluding: a serial chaln dreuly; 2

fnye BRUQE etal. (U8 Qorial Mo THER2,842)

s
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sevial chain input, and senal chain sutpul; said serial chaln input

coupled to said serial chain culput through said senal chain grouiy;

a second serlal chain routs and a control dreuit for enabling a
routing path that connscts the first senial chain route with the sedond

sarial chain routs within an end module; and

said contral groull s disposed W enable the routing path i
response to a contrad input signal veceived from another madule from
the plurality of modules when the end module is couplad to the another

modte,

Conseguantly, ol 1s not renderad abvious by Beausoliel for the above reason,
rendaring this Section 103 Rejection inapplicable hare since an allowable base claim

renders its dependert claims also sllowable,

In addition, Applicards agres withrthe Examingr that Beausolsil "fails 1 teach”
muodule 5 rotated befora being stacked and the one or more passive port formz g
rotational routing path.” Applicants, however, kindly disagres that the Hmiation in
claim 16 that recites “one or more passive port forms & rotational routing path”
without significance or Vs anything more thap one of & numerocus cenfigusations a

L

person of ardinary skill in the art would find chvious®, The cases cited in the Office

Action do not aoply here because nre Dally or Glua Co, v Upton, simply haold that

structures that are a “mere matter of choice®, or are not @ naw meanz “by whith a
degirable change i the form of a commuon articls of comimarce is sblained”,
raspectively. Indesd, if the configuration recited by this dabm Hrdtation is50
rigmnerous” 5o that § would be found obvious, a sultable prior art reference would be

frre BRUCE etal. (U8, Sorfal, Mo, 11/522,8423
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readily available. The lack of such a reference praciudss the Applizants from

adequately responding to the Section 103 rejection on the mernits,

Further, pursuant to MPEP 2144.04, the significance of the imitations recited
i olaim 16 presented in by the SpeciBoation (Substituts Spsgfication submitted on

13 Februgrey 2009% at p, 31, line 18 through p. 22, ling 21; ahd Figures 202 and 20h.

Consequently, under any of the above additional reasons, the Section 103

rajection does not apply here, rendedng claim 18 sllowabile,

Potidon far Extension of Time

2

s

& Petition for an Extension of Time Is submitted In 2 separate paper and

|49]
by

ar even date herewith,

Request for Allowanee

\

1t is believed that this Amendment places this Application into condition for
aflowance. Barly favorable considsration of this Amendment is sarnestiy soliolted.

Raspectfully submitted,

Satady 13 November 2008

Sternen R Uriarte, Rgg No. 40,854

Urlarte Law

2021 The Alameda,

Suite 228

San Joss, TA 85126

Teh 408,244, 2184 x111
Fax: S08716.2651

Emails mall@uriartelaw.com

fnye BRUQE etal. (U8 Qorial Mo THER2,842)
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ATTACHMENT "A"

Adterney Docket# 600501

IN THE UNITED STATEDR PATENT AND TRADEMARK OFFICE

Ity re Application ofy BRUCE st al. Y Group Art Unit 2882
\

Serial No. 11/322,442 } Examiner: ULLAK, Elias

Application Filing Dater 29 Dec 2005

Far:  MULTIPLE CHIP MODULE AND PACKAGE

}
3
}
3
)
STACKING FOR STORAGE DEVICES )
X
}

Commyissioner for Patents
B0, Box 1450
Alexandria, V& 22313-1450

PEEITION FOR EXTENSION OF TIME UNDER 37 CFR L1360}

Tiear Sin

In conjunction with the Response to the Office Action, submitted on oven date herewith,
thiy 1% g roquest unuler the provisions of 37 CFR L I36{a) 1o extond the poried for filing # reply fn
the sbove identified application,

The requested exiension and fee are as follows, indivated below:

Poes Paide

One month (37 CFR L ITHaYIN Feo (small anfity; $63.00) 8.40

Two months 7 CFR LTy Feo(small prtity $245.00) .00

X Theesmonths 37 CFR 117X} Fee (small entity: $5538.0%) Paid

Eutily Status:

X Applicaot chams small entidy states {8eg 37 CFR 1.27)

PRRRRRNIRN

I BRUCE atel (LS Sensl No 10325488 Fage 1 of 2
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Paovient Method:

X Payment by oredit card through BEFS~wab fs provided.

U ko <Al

)
<

Authorization to Charge/Credit Fees and Constructive Potition for Extunsiong

Bephes

X The Director i3 hereby anthonized to charge sny fees which may be required, or crodit sny

overpaymsnt, to Deposit Account Number: S8-4868.

Mouae troat thix authorization © charge sl required fopx under 37 CFK 117 av u construciive

Q\

petition for an oxtension of time in accordance with 37 CFR 113630,
The nodersigned is the sttomey of record. Registration # 40,834
Sincerely,

Signature: {Stophen B, Unaned Date: 13 Novembey 2008
Mape: Stephien R, Urlsste Telophone  40R244.2164x111

Ulrtarte Law
2021 The Alameda, Ralie!
Sun Jose, CA 93126

Tebr 408244 2164 exto 131
Fax: 408, 7163681

Ewsatl mail@@uriartelaw.com

0
E
>

e BRUCE atal  (LLE Sers! Ro 11328448 Rage
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Electronic Patent Application Fee Transmittal

Application Numben:

11322443

Filirg Dates

2D 2008

Title of wventiom

Multiple chip medule and pashage stacking method for storage devises

First Named hwentor/Applicant Names

Rey Bruce

Filer:

Sephen Radddiff Udarte

Attorney Docket Numben:

o050

Filad as Smalt Entity

Utility under 35 USC 111 {a) Filing Fees

Dascription

Fee Cade

Quantity

Amount

Sub-Totsl in
LSD{R}

Basic Filing

Pagas:

Claimse

Miscollansous-Fillrgy

Patitiom

Patent-Appeais-and-bnterference

Posi-Allowanoe-and-Fostdssuanoe

Extarsion-of-Time:

Extension 3 manthe with Speaid

Page 107 of 766




Daceription ATTACHM Eer;:‘ I@&é Quantity Amount gwgwggg ; n
Miscellaneots:
Total in USD($) 55%
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E§e§tmﬁé£§é&?§lﬁ.&|@§£$€é§f Raceipt

EFS i 6455114
Bpphivation ¥umben: VI3Z2442
frntarnational Applicaticon Mumben
Confivmation Mumbers 5948

Title of Invention:

Multiple chip medtle and pashage stacking method for storage devises

First Mamad lnventor/Applicant Navs

Rew Bruce

Lustomer Mumben G410
Filer: Stephan Radcdif Udsrte

Filer Authorized B

Attorney Docket Nurmban

SHQ5.018

Receipt Datw TENOV-2009
Filing Date: 29-0EC2003
Time Stamp: 273443

Rpplication Typer

Payment information:

Subinitted with Paviment yes
Pagrnerst Typs Crechit Card
Pavment wis suncessfully recelved i RAM §533

&M confirnation MNumbsr 8433
Reposit Accourd 204069

Authosized User

URIARTESTERHEN B,

The Directorof the USPTO & hereby authorzed to charge indinated fees and cradit any overpayment as follows:

Charge any Additfonal Fees requirsd ursder 37 CRR Seation 1078 (Nations spplicetion filing, search, and examination fees

Chargs any Additional Fegs sdguired unded 37 (FR,

Sestiory LT Patent applisation arel rsgramiration processing Fees)
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P X " "
File Listing: ATTACHMENT "A
Docunmnt _ . File Slae{Bytasy Balti Fages
Document Daseription File Name ! ¥ ) o Rges
Numbse Message Digest | Partisip] (fappl}
. , . R e ] G580
Applicant Arguments/Reomarks Made nd S0G5_ 011 _IndRep20A 20091 an
1 . na 33
an An 1IRpf
EUCRUPRAER, SERSOEITIS
T
Warnings:
Information:
- . . i e o ‘IS0
" Drawings-only black and white iine SOI5_ 011 F19 Fa%a_21h rple _ .
< . ' : T 3
dvawings it 20081 Ll
Warnings:
Informatinm
o §005_011_2ndRsprO8_NON_E
3 Sxansicey of Thrw o N e &
xtiime 008 Hidp
Warnings
fnformations
FFY
4 Fae Workshest (FTQ-975} fen-infopadd 0o
Warnings:
frformation:
Total Files Size {in %:eymvs}% F20091

This Acknowledgement Receipt svidences reseipt on the noted date by the USPTO of the inditated documenty,
characterized by the applowd, and including pege cotnts, whersapplicabla 1 covves a3 evidencs of receipt similarioa
Pagt Card, a3 deacribad in MPER 503,

Hew Spplications Under 33 084113

# a new apphication is belng Blod and the spplication includes the naessary cempavents for 8 filing date 3o 37 LFR
1,533 b{dand MPEP 308}, a Filing Reosipt {37 CFR 1.54) will be issusd in due course and the dade showrn on this
Ackrowledgnment Recelpt will ectablich the filing date of the applization.

National Staaeof an Internationa! Sppdication under 35 US.C. 371

i & tmely submission to enter e national stage of an internstional application s complisest with the conditions of 35
U.5.4, 37 and other applivable requirenwnts a Form POT/BERBOY indivating accoplance of the application as a
rational stage submission under 35 US.C 371 will be issued in addition b the Fillng Recedpt, In-duw tourse.

Ha new International applicativy is baing Slod and the international appdivation ncludes the necessary comspohents for
an international filing date (sse PCT Avticls 11 and MPER 1810} & Natiffcation of the International Application Rumber
and of the International Filing Date {(Foray FCT/ROTOS il be issuied in due course, subject to prascripticns oongerning
national security, and the date shown on this Sdknpwledgament Beceipt will establish the intsrnations! Sling date of
tha applcation.
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Linlleg Btates Patentand Trademark Office
Sates Recuipt for dcoounting Date: 12242008

ASELLMAN SALE #0008 Mairoom DU UIAO2008 504088 11322442
01 FC 28028 5200 D&
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iy ATTACHMENT "B"

s

WD TRADEMARK OPVCR

Bev Bruce

i i\ i riagte
Aldamada

Saie 285
San Jove, {04 88126

Determingtion of Patent Term Adjusiment ander 35 DS 1840
(appdication filed on or after May 29, 20060

The Patent Term Adjustment 0 date s 304 day(s) I the issue fes 18 paid on the date fhat is deee months after the
mailivg date of this notice and the patent issuey i the Toesday before the date that 1y 28 weeks (ix and a halt
menthial after the niailing date of iy notice, the Patent Term Adjustment will be 304 day(ss.

I 2 Continped Proscontion %ppiicatim ({CPAY was fded o the above-identified applivation, the filing e that
deterniines Patent Term Adjnstiment is the filing date of the most recent CPA,

Applicant will be able to obiain more detatled lnformation by accessing the Patent Application Information Retrieval
(PAIRY WEB site (htipt/paivuspiogovl

Any gueationy segavding the Patent Teon Extension o Adbastonent determination should be divected o the Office of
Patons Legal Admbuistvation af (37132727702, Questions relating o iwsos and puh}:catwn f&C payments sheuld e
(iirert@d © \:ha‘ Customer Service Cemter of the Office of Parert Publication at IHBR8W78-0101  or
{871 ¥,

S

Page 3 af 3
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Application No, AppHoant{s}
o . - THRRZSLE BRUCE BT &L,
Notice of Allowability Examiner Ast Unit
ALEXANDER SOFQCLECUS 2824

< The MAILING DATE of this communication appsars oy the cover shee! with fie correspondence addresa-
Al claims being asm;ab%a PROJSECUTION ON THE MERITS IR {OR REMAINS) CLOSED in i apphcation. I nul included
herewith (or praviously madied), a Naotice of Allbwance (PTOL-88) or oftwr APPIOG ate c.o*nmumc. tor will he o in duo Sourss. TRIS
NOTICE OF ALLQW&&KELETY IS NOT A GRANTOF PATENTY RIGHTS, Thisap oF fo witholemaet foor ianue sb the iniliative
of e Gflce or woon pedifion by thecapplioant. See 37 COFR 1.313 ard MPER 108,

1. XY This communication i3 meponsive to #e Amendment fled November 13,2008,

2. B The atowed o

wisiare 314- 18 and 26-31.

3, [ Acknowledgment is roade of & claim for foreigr privelty under 3% US.O. $ 118 ar )
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1 T  Certifien sapies of

srinriy documeants baws bean renealved,
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4 Copipaolthe corfified sopies of the prvnty documents have besn mosived in this national stage application fream the
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Appiisant hay THREE MONTHE FROM THE "MAH NG DATE" of thid odermondssdinn o e soreply comphing withi the raquiteiisniy
noted betow, Failure o fimely comply will result i ABANDONMENT of thiy applicution,

THIZ THREE-MONTH FERIOD 13 NOT BXTENDABRLE.

4, [: A SUBKTITUTE QATH OF DECLARATION must be subimitied. Note the ativched EXAMINER'S AMENIMENT of NOTICE OF
INFORMAL PATENT APPLICATIIN (PT-162) which gives resaon(s) why the ogth or declanation is deficient.

i

a

&, [ CORPECTED DRAWINGR { 85 repiacement shests”h must be subwmitted.,
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137 nemto or 237 0 Paper NoeMaii Oate
(53 11 mohuding shanges requitad by Hhe attaches
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idantitying inokein such 83 e application number {see 37 OFR 1.84{0)) atrould be weritton o i drawings in the feont {not e baek)of
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DETAILED ACTION
This action & responsive i the following communication: the Amandment
fied November 13, 8008,
3. Clairmsg 14-18 and 20-31 are pending. Claims 1-13 and 1718 are
cancelled. Claims 1418, 20, and 22-87 ars currently amendad. Claim 14 s

ndependent,

EXAMINER'S AMENDMENTY

3. An axamingr's amendmeant to the record appaars below. Should the
changes andior additions be unacceptable to applicant, an amendmant may be
fted as provided by 37 CFR 1.312. To ensure consideration of such an
arnengdment, £ MUSBT be submitted no fater than the payment of the isgus fea

Authorization for this axaminer's amendmant was given in a telephone
inferview with Stephen Urlarie (Rag. No 40,854 on March 18, 2010

in the Claims, cance! Claims 113 and 17-18.°

in the Claims, Claim 21, line 1, change "The method of claim 20" to ~The

stacked moduls of gaky 20

Specification
4, The substitite specification filed Felruary 13, 2008 s acknowledged and

aceeptabla. The proposed specification corrections rensived on November 13,

¥ Wil it ts noted that each of dlaims 113 and 17-19 have the "FREVICUSLY CANCELLEDY
status Wenlifier, these claims nolude Slaim et ard for purposes of promoting clarfly dung
procassing, Clatms 113 and 1718 are formally cancelisd by Examiner's Amendment
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200¢ are aeeeptable.

Drawings
& The replacemeant drawings (Figs. 1-31h) filed Februgry 13, 2008 are
acknowledged and acoaptabda, Tha replanement drawings (Figs. 18-21b} tiled

Novembey 13, 2008 arg acknowledged and accepiable.

Allowabie Suliject Matier

8. Claims 14-18 and 28-31 are allowead.

7. The following & an sxantinars statament of reasons Tor allowance:

With regpect to independent claim 14, thare I8 no teaching, suggestion,
ar motivation for combination in the prior art to & second sernal chain route and a
conirol cirouil for enabling a rowting path that conneats the first serial chain routs
with the secord serial chain route within an ead modude, and the control clrcultis
dispossd 0 enable the routing path In response o g contral input signal received
from another moduie from the plurslity of modules when the end mindule is

coupled o the anather module, in combination with the other lindations.

Any commenis congidered necessary by applicant must be submitted no
later than the payment of the issue Tes and, o avald provessing delays, should
preferably aconmpany the issue fes. Buch submissions should be clearly fabeled

*Comments on Siatement of Reasons for Allowanes.”
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CONCLUSION

The privy art madeof record aad not reliad upon 18 considerad pentinent io
applicant’s disclosurg: Corisls et gl (U5, Patent 8,381,141}, Basski st &l {UB.
Patent §,624 506}, Gheewala (1.8, Patent 8,881,847}, Adeimann {UL.8. Palent
7,008,541}, Kode (US. Palent 7,812,423}, and Janzen {(UL&. Patent 7,352,602}

Corisis st &l tsach stacked module with signals serially soupled to each
rodile.

Sasaki st al. lsach a multichip memory device having stacked chips

Gheswala teaches plural IC dies with programmable irterconnectivity.

Adalmann teaches & stacked die afrutiure with blank ping and seledt ings,

Roide teaches a stacked memory device wherein gach slacked memory
chip includes a pragram ciroull o sel an address for selecting the ohip,

Janzen teaches slacked memary with configurabla inputioutput.

Any inguiry conceming this communication or sarligr comnunications from
the examiner should be dirented o Alexander Sofoclenus whose telephone
nurber is 57137206838, The axaminer can normally ba reached on M-F
7:00am - dpm.

if attempts to reach the examingr by telephone are unsuccessiuy, the
examiner’s supervisor, Richard Elms can be regched on §71-272-1888. The fax
phone number for the organization whare this application or progesding i

assigned & {§71) 273-8300.
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information reganding the status of an applicstion may be oblained from
the Patent Application Information Retrigval {(PAIR) system. Blalus information
for published applications may be oblawned from either Private PAIR or Public
PAIR, Status information for unpublished applications is avaliablg through
Frivate PAIR only. For more information about the PAIR system, seeg hitpiipsir-
divect. usplo.gov. Should you have questions on access o the Private PAIR
gyatern, contact the Electronic Business Center (EBC) al 888-217-8187 {lol-

freel,
AGH

ang T Nguyen/!
Primary Examings, Art Uinit 2824
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Figure 12a
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Figure 12b
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MULTIPLE CHIP MODULE AND PACKAGE
STACKING FOR STORAGE DEVICES

BACKGROUND

1. Field

The present invention relates to computer systems. More
particularly, the present invention relates to flash memory
based semiconductor disk drives and a method of using mul-
tiple chip module (MCM) and Package Stacking technique to
support miniaturization and memory scalability.

2. Description of Related Art

A flash memory based semiconductor disk drive typically
use separate packages for the interface controller, the DMA
controller, the processor and separate packages for the Flash
devices, the FPROMs and the RAMs. This current method
limits the miniaturization of the entire storage device. In order
to achieve the move to miniaturization, chip modules and
packages need to be stacked. Stacking both on chip module
and package level maximizes the capacity in a limited area
thus realizing the move to miniaturize the entire storage
device. A technique in stacking chip modules and packages
strategically to support miniaturization and memory scalabil-
ity in both vertical and horizontal orientation is therefore
proposed.

SUMMARY OF THE INVENTION

In the stacking technique illustrated in example embodi-
ments of the present invention, semiconductor dies are
mounted in a module to become a MCM which serves as the
basic building block. Combination of these modules and dies
in a substrate creates a package with specific function or a
range of memory capacity. These packages are stacked to
increase capacity or add functions. A combination of different
existing technology such as flip chip, wire bond, MCM, mod-
ule stacking, advance packaging, etc. are used to accomplish
highly reliable module to module and package to package
interconnection and scalability. A single package can have a
wide range of capacity depending on the memory capacity of
the die used and the number of modules stacked within the
package. In the proposed package stacking technique, the
stacked modules in a package serve as the building blocks for
the package level stacking. Multiple packages are stacked to
create the desired memory capacity and different packages
are stacked to create desired function. Expansion can be done
both on the vertical and horizontal orientations. The tech-
nique is in the assignment of pins. Small capacity miniature
storage devices can use the vertical expansion, while high
capacity devices with larger form factors can use both vertical
and horizontal expansion to maximize capacity. By using this
technique, large capacity storage devices are implemented in
a small package device, and larger form factors achieve big-
ger memory capacities.

The present invention takes advantage of the existing
stacking technology both on the module and package level.
This maximizes the capacity in a small area, realizing the
miniaturization transition. Modular approach is used in cre-
ating basic building blocks which can be tested individually
and replaced easily prior to final packaging, making the tech-
nique reliable, and cost effective. A wide range of capacity
can be configured through variation of die capacities and
stacking modules and/or packages. Expanding capacity may
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be implemented vertically, horizontally or both, depending
on board area and desired capacity.

BRIEF DESCRIPTION OF DRAWINGS

So that the manner in which the above recited features,
advantages and objects of the present invention are attained
and can be understood in detail, a more particular description
of the invention, briefly summarized above, may be had by
reference to the embodiments thereof which are illustrated in
the appended drawings.

It is to be noted, however, that the appended drawings
illustrate only typical embodiments of this invention and are
therefore not to be considered limiting of its scope, for the
present invention may admit to other equally effective
embodiments.

FIG. 1a shows the block diagram of the stackable system
for high performance, high capacity devices according to an
example embodiment of the present invention.

FIG. 15 shows the block diagram of the stackable system
for lower performance, lower capacity devices according to
an example embodiment of the present invention.

FIG. 2a, 2b, 2¢ depict the SDRAM module’s top and
bottom drawings and a cross sectional representation of
stacked multiple SDRAM modules according to an example
embodiment of the present invention.

FIG. 3a, 3b, 3¢ depict the flash module’s top and bottom
drawings and a cross sectional representation of stacked mul-
tiple flash modules according to an example embodiment of
the present invention.

FIG. 4a, 4b depict the first high-end controller module’s
top and bottom drawings according to an example embodi-
ment of the present invention.

FIG. 5a, 5b depict the memory module’s top and bottom
drawings according to an example embodiment of the present
invention.

FIG. 64, 65 depict the first low-end controller module’s top
and bottom drawings according to an example embodiment of
the present invention.

FIG. 7a, 7b depict the second high-end controller module’s
top and bottom drawings according to an example embodi-
ment of the present invention.

FIG. 8a, 8b depict the second low-end controller module’s
top and bottom drawings according to an example embodi-
ment of the present invention.

FIG. 9 depicts the stacked SDRAM modules further
stacked on the controller module according to an example
embodiment of the present invention. This configuration is
used for high end applications. The figure also shows how the
balls have corresponding pads for inter-module connection.

FIG. 10 depicts stacked flash modules further stacked on
the memory module according to an example embodiment of
the present invention. The figure also shows how the balls
have corresponding pads for inter-module connection.

FIG. 11 depicts the possible stacking options for the first
high-end controller module and the memory modules accord-
ing to an example embodiment of the present invention. A
substrate interface is used to attach one group of stacked
modules to another.

FIG. 124 is an isometric exploded drawing of the stacking
technique presented in FIG. 11 according to an example
embodiment of the present invention. Multiple identical
stacking is not included in this drawing.

FIG. 1254 is another package stacking technique using Pin
Grid Array (PGA) rather than Ball Grid Array (BGA) accord-
ing to an example embodiment of the present invention. This
is used for easy replacement and expansion.
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FIG. 13 depicts the low-end controller module configura-
tion with stacked flash module according to an example
embodiment of the present invention. The figure also shows
how the balls have corresponding pads for inter-module con-
nection.

FIG. 14 is an isometric exploded version of the stacking
technique presented in FIG. 11 according to an example
embodiment of the present invention.

FIG. 154, 155 depict the second high-end controller mod-
ule configuration with stacked memory modules according to
an example embodiment of the present invention. The figures
also show how the balls have corresponding pads for inter-
module connection.

FIG. 16 is an isometric exploded version of the stacking
technique presented in FIG. 14 according to an example
embodiment of the present invention.

FIG.17a, 175 depict the second low-end controller module
configuration with stacked memory modules according to an
example embodiment of the present invention. The figures
also show how the balls have corresponding pads for inter-
module connection.

FIG. 18 is an isometric exploded version of the stacking
technique presented in FIG. 17 according to an example
embodiment of the present invention.

FIG. 19 shows a pin assignment and connection technique
to be able to select specific layer in a multi-stacked module
according to an example embodiment of the present inven-
tion.

FIG. 20a shows another pin assignment technique which
uses a rotational stacking orientation to allow stacking of four
identical modules representing different bus interfaces
according to an example embodiment of the present inven-
tion.

FIG. 205 shows a cross-section representation of the four
stacked modules on a rotational stacking technique and how
their pins mates according to an example embodiment of the
present invention.

FIG. 21a shows another pin assignment and connection
technique to be able to connect a serial chain route from
multiple modules in a stack according to an example embodi-
ment of the present invention.

FIG. 215 shows the routing of a serial chain connection
from one stack location to another allowing application of
both vertical and horizontal expansion independently or
simultaneously according to an example embodiment of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1aisablock diagram of a flash storage system accord-
ing to a first example embodiment of the present invention.
The block diagram shows the entire high-end system that is
modularized, stacked, and packaged to achieve the desired
features of the technique. The heart of the system is the main
controller-processor 101 which interfaces with the flash
memory, the flash PROM and the SDRAM memory blocks.
The SDRAM is configured from a single bank 102 to a maxi-
mum of four banks depending on the desired capacity. Each
bank such as 102 includes 3 SDRAMSs. The flash devices such
as 107 are controlled by the Flash Interface Controller such as
105. Each controller supports four flash buses such as flash
bus A1l 106, and each flash bus supports a maximum of 8
flash devices. The main controller-processor supports four
flash interface controllers through 4 different busses such as B
bus 104. The four flash interface controllers with their corre-
sponding flash devices comprise the memory set 108. The
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main controller-processor can support from one memory set
to a maximum of 15 memory sets. This is a maximum support
of 1,920 flash devices.

FIG.1b1is ablock diagram of a flash storage system accord-
ing to a second example embodiment of the present invention.
The block diagram shows the entire low-end system that is
modularized, stacked, and packaged to achieve the desired
features of the technique. Since a low-end system may not
require a large amount of memory capacity, SDRAM may be
limited to one bank 109, or none at all, and the supported flash
devices may also be limited to only two sets of flash buses.
One set of flash buses 110 consists of four flash bus with 8
flash devices supported per flash bus, which results in a maxi-
mum supported number of 64 flash devices.

From the basic dies; SDRAM, FPROM, flash memory,
flash interface controller, and the main controller-processor,
single and multiple chip modules are created to become the
basic building blocks for the stacking technique presented in
the present invention. Referring to FIG. 2a which is a top view
of an SDRAM module, three SDRAM dies 201 are placed in
a single substrate 203 to become the SDRAM module which
is one of the basic building blocks. The SDRAM module is
represented in FIG. 1 as a single bank 102 composed of
SDRAM 00, SDRAM 01, and SDRAM 02 connected to the
SDRAM interface 103. All signals needed to interface to the
controller module and other SDRAM modules are assigned in
both the bottom balls 204 and top pads 202 respectively.
Bottom balls 204 are shown in FIG. 25 which is a bottom view
of the SDRAM module, three slots 205 are created under the
SDRAM die’s pad attach area to accommodate bottom wire
bonding. FIG. 2c¢ is the stacked module cross sectional rep-
resentation. Top pads 202 and bottom balls 204 act as the
vertical interconnects between all SDRAM modules and to
the controller module. Varying the SDRAM die capacity and
the stack quantity, results in wide range of total SDRAM
capacity depending on the product application. The SDRAM
device organization, capacity and bank limitations are
defined by the main controller-processor’s SDRAM interface
specifications. The main controller-processor intended to be
used for this example embodiment of the present invention
supports a 32-bit wide 4 banks maximum SDRAM configu-
ration.

FIG. 3a is a top view that shows four flash dies 301 in a
single substrate 303 that collectively form part of a flash
module, which can also function as a basic building block. All
signals needed to interface with the memory module and
other flash modules are assigned in both the bottom balls 304
and the top pads 302, respectively, as shown in FIGS. 3a, 3b
and 3c¢. In FIG. 3¢, the flash modules are stacked. Maximum
stack quantity depends on the flash interface controller speci-
fications. Top pads 302 and bottom balls 304 acts as the
vertical interconnects between stacked flash modules and to
the memory module. Varying the flash die capacity and the
stacking quantity, results in a wide range of total flash capac-
ity depending on the product application and capacity
requirements. The flash device organization and capacity
limitations are defined by the flash interface controller’s
specifications. The flash interface controller intended to be
used for this used for this example embodiment of the present
invention supports 8 flash devices per flash bus, thus allowing
a maximum stacking of 8 flash modules.

FIG. 4a shows the top view of the first example embodi-
ment of the present invention illustrated in a first high-end
controller module configuration. A single FPROM die 401 is
placed at the center of the substrate 404. Pads are composed
of two sections, one for the SDRAM module interface shown
as 402 and another for the memory module interface shown as
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403. This technique enables multiple stacking of both
SDRAM modules and memory modules in a single package.
FIG. 4b shows the bottom view of the controller module. A
single main controller-processor die 406 is placed at the cen-
ter of the substrate. The controller module becomes a base
module for the package. The balls 405 are used to connect to
the main substrate which is typically a printed circuit board
(PCB).

FIG. 5a shows the top view of the memory module which
is also a basic building block. A single flash interface control-
ler die 501 is placed on the center of the substrate 504. Pads
are composed of two sections, one for the flash module inter-
face shown as 502 and another for the other memory module
interface shown as 503. This technique enables multiple
stacking of flash modules and memory modules in a single
package. The memory module becomes a base module for the
package. FIG. 5b shows the bottom view of the memory
module. The memory module balls 505 are used to connect to
the main substrate PCB, to the controller modules or to the
other memory modules depending on the type of configura-
tion desired.

FIG. 6a shows the top view of the second example embodi-
ment of the present invention illustrated in a first low-end
controller module configuration. Two SDRAMs 601 and a
single FPROM 602 are placed on top of the module. This
configuration is flexible. The SDRAMs can be unpopulated in
a low performance application. Internal SRAMs in the main
controller-processor will take over the SDRAM functions.
The main controller-processor 605 is placed at the bottom of
the module. This configuration does not allow stacking of the
SDRAM which is not necessary for low capacity applica-
tions. Flash modules are stacked on top, interfacing to the
pads 603. The substrate 604 is the same size as the flash
module making its final package smaller. The bottom balls
606 are used to interface with the main PCB.

FIG. 7a shows the top view of the first example embodi-
ment of the present invention illustrated in a second high-end
controller module configuration, where four memory mod-
ules 701 can be mounted on separate locations adjacent to
each other. Memory module interface pads 704 are allocated
for multiple stack configurations. In the middle of the
memory module interface pads, 3 SDRAM dies 702 are
mounted. Each area corresponds to one SDRAM bank 703,
totaling to a maximum of 4 SDRAM banks in the package.
The bottom view is presented in FIG. 75, where the main
controller-processor die 705 and the FPROM die 706 are
mounted adjacent to each other. The module’s balls 707 are
used for external interface to the main PCB.

FIG. 8a shows the top view of the second example embodi-
ment of the present invention illustrated in a second low-end
controller module configuration, where only two memory
modules 801 can be mounted side-by-side. Memory module
interface pads 802 are allocated for multiple stacking con-
figurations. In the middle of the memory module interface
pads, 3 SDRAM dies 803 are mounted. Each area corre-
sponds to one SDRAM bank 804, totaling to only a maximum
of 2 SDRAM banks in a package. The SDRAM can either be
mounted or not depending on the application. Internal
SRAMs can also be used instead of the SDRAMSs. The
stacked memory modules can also be configured to support
both internal and external flash interface controller applica-
tions. The bottom view is presented in FIG. 85, where the
main controller-processor die 805 and the FPROM die 806
are mounted adjacent to each other. The module balls 807 are
used for external interface to the main PCB.

FIG. 9 shows the stacking of SDRAM module 901 and
controller module 902. A single or stacked SDRAM module
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can be placed on top of a controller module. The pads for the
SDRAM module interface 903 must align with the SDRAM
module balls 904. The bottom-most SDRAM module 905
serves as bank 0, and the top-most module 906 serves as bank
3. For low capacity SDRAM requirements, only a single or
dual bank is enough. High capacity devices needs to have a
maximum SDRAM capacity, thus stacking the maximum of 4
modules. The outer pads 907 are for the memory module
interface.

FIG. 10 shows the stacking of flash modules 1001 and
memory module 1002. A four-stack or eight-stack flash mod-
ule is placed on top of a memory module. The pads for the
flash module interface 1003 must align with the flash module
balls 1004. The outer pads 1005 are for other memory module
interface. The flash interface controller intended to be used
for this example embodiment of the present invention sup-
ports a maximum of 4 flash buses and each flash bus supports
amaximum of 8 flash devices. The bottom-most flash module
1006 contains the 4 flash buses’ Flash 00 devices and the
top-most module 1007 contains the 4 flash buses’ Flash 07
devices.

FIG. 11 shows a sample of a maximized stacking technique
that can be configured through vertical, horizontal or com-
bined expansion. Multiple staking will increase the overall
height of the module, thus requiring a filler 1101 to physically
interconnect two stacked modules. A thinner filler 1102 may
be used depending on the height differential between the
modules which is dependent to the number of stacks applied.
A controller module with the stacked SDRAM modules act as
the controller package 1103. A memory module with stacked
flash modules acts as the memory package 1104. Four
memory packages stacked together form the memory set
1105. Vertical expansion happens when the controller pack-
age is stacked with a single or multiple memory sets. The
figure shows a single memory set to be stacked to the con-
troller package. Horizontal expansion happens when the con-
troller package is located on a different site on the PCB
relative to the memory sets. Also multiple memory sets can be
located on different sites on a PCB. Combo expansion hap-
pens when both vertical and horizontal expansion technique
is implemented simultaneously. The expansion technique is
very flexible depending on the desired memory capacity,
main PCB size limitations and also height limitations.

FIG. 12a shows the isometric and exploded drawing of the
stacking technique for the first high-end controller configu-
ration. Pins are assigned strategically and modules are
stacked to make possible the miniaturization of the entire
system in a package.
1201—The Flash Module
1202—The Flash Die
1203—The Flash Module Pad Interface to other Flash Mod-

ules
1204—The Flash Module Solder Balls
1205—The Memory Module
1206—The Flash Interface Controller Die
1207—The Memory Module Pad Interface for the Flash

Module
1208—The Memory Module Pad Interface for the other

Memory Modules
1209—The Memory Module Solder Balls
1210—The SDRAM Module
1211—The SDRAM Die
1212—The SDRAM Module Pad Interface to other SDRAM

Modules
1213—The SDRAM Module Solder Balls
1214—The Controller Module
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1215—The FPROM Die on top side and the Main Controller-

Processor Die at the bottom side.
1216—The Controller Module Pad Interface to the SDRAM

Modules
1217—The Controller Module Pad Interface to the Memory

Modules
1218—The Controller Module Solder Balls

FIG. 1254 is another technique used in this invention to ease
replacement and facilitate expansion. Instead of using Ball
Grid Array (BGA), Pin Grid Array (PGA) 1219 is used. This
method makes it more flexible due to the technology’s inher-
ent feature where replacement is done swiftly without any
assembly process involved. Horizontal expansion is also ben-
efited in this technology. The figure shows the stacked
memory module as an example. The memory module is pack-
aged using the PGA technology, where the top portion of the
package becomes the socket 1220 and the bottom portion the
pin arrays 1219. The filler 1221 becomes the package’s top
socket and is interfaced into the base module 1222 through
the BGA 1223. The base module uses PGA to interface to the
bottom package or to the main board 1224. Filler 1225 is also
mounted into the main board to interface the stacked memory
modules.

FIG. 13 shows the stacking of the flash module 1301 and
the first low-end type of controller module 1302. A single or
stacked flash module can be placed on top of the controller
module. The pads for the flash module interface 1303 must
align with the flash module balls 1304. This configuration is
for low capacity low performance applications. The number
of flash modules to be stacked depends on the desired capac-
ity and is limited to the supported feature of the main control-
ler-processor. The main controller-processor’s flash interface
can support a maximum of 8 buses and a maximum of 8 flash
devices per bus.

FIG. 14 shows the isometric and exploded drawing of the
stacking technique for the first low-end controller configura-
tion. Pins are assigned strategically and modules are stacked
to make possible the miniaturization of the entire system in a
package.
1401—The Flash Module
1402—The Flash Die
1403—The Flash Module Pad Interface to other Flash Mod-

ules
1404—The Flash Module Solder Balls
1405—The Controller Module
1406—The FPROM Die and the Main Controller-Processor

Die at the bottom
1407—The SDRAM Die
1408—The Controller Module Pad Interface to the Flash

Modules
1409—The Controller Module Solder Balls

FIG. 15a shows the stacking technique for the second
high-end controller configuration. The stacked flash modules
1501 are further stacked on top of the memory modules 1502
which are then mounted on the controller module 1503 on
four different locations. Four memory modules can be
mounted on four different locations on the controller module
creating a memory set. Stacking more memory sets increases
the total capacity. The cross-sectional representation of the
said stacking technique is shown in FIG. 15b. The memory
module balls 1504 must align to the pad interface 1505 on the
controller module. As previously discussed in FIG. 11, fillers
are used to physically connect two successively stacked mod-
ules. The controller balls 1506 will become the external inter-
face to the main board. The final package is 4x bigger than the
first high end option.
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FIG. 16 shows the isometric and exploded drawing of the
stacking technique discussed in FIG. 15. Pins are assigned
strategically and modules stacked to make possible the maxi-
mum stacking and interconnection between modules. As pre-
viously discussed in FIG. 11, fillers are used to physically
connect two stacked successively stacked modules.
1601—The Flash Module
1602—The Flash Dies
1603—The Flash Module Pads Interface to other Flash Mod-

ules
1604—The Flash Module Solder Balls
1605—The Memory Module
1606—The Flash Interface Controller Dies
1607—The Memory Module Pad Interface to Flash Modules
1608—The Memory Module Pad Interface to other Memory

Modules
1609—The Memory Module Solder Balls
1610—The Controller Module
1611—The SDRAM Dies on top side and the FPROM and

Main Controller-Processor at the bottom side
1612—The Controller Module Pads Interface to the Memory

Modules
1613—The Controller Module Solder Balls

FIG. 17a shows the stacking technique for the second
low-end configuration. The stacked flash modules 1701 are
further stacked on top of the memory modules 1702 which are
then mounted on the controller module 1703 on two different
locations. This technique can use both internal and external
flash interface controller configurations, making this tech-
nique flexible. The cross-sectional view is shown in FIG. 175.
The memory module balls 1704 must align to the pad inter-
face 1705 on the controller module. The controller balls 1706
will become the external interface to the main board. The final
package is twice the size of the first high end option.

FIG. 18 shows the isometric and exploded drawing of the
stacking technique discussed in FIG. 17. Pins are assigned
strategically and modules stacked to make possible the maxi-
mum stacking and interconnection between modules. As pre-
viously discussed in FIG. 11, fillers are used to physically
connect two stacked successively stacked modules.
1801—The Flash Module
1802—The Flash Dies
1803—The Flash Module Pads Interface to other Flash Mod-

ules
1804—The Flash Module Solder Balls
1805—The Memory Module
1806—The Flash Interface Controller Dies
1807—The Memory Module Pad Interface to Flash Modules
1808—The Memory Module Pad Interface to other Memory

Modules
1809—The Memory Module Solder Balls
1810—The Controller Module
1811—The SDRAM Dies on top side and the FPROM and

Main Controller-Processor at the bottom side
1812—The Controller Module Pads Interface to the Memory

Modules
1813—The Controller Module Solder Balls

A more detailed technique on how the pins are assigned
and how modules are placed with different orientation in the
stack is discussed in the following paragraphs.

FIG. 19 shows a first pin assignment and connection tech-
nique that enables a selection of specific module in a multiple
module stack. The figure illustrates the controller and
SDRAM modules as an example. The SDRAM module balls,
such as 1907, are represented by big oblong shapes, and the
pads such as 1908 are represented by smaller oblong shapes.
A pad to ball connection is represented by a rectangle, such as
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1906. The controller module has four active pads such as
1904, one each for the four SDRAM modules such as 1901.
The controller module’s active pad 00 1904 is connected to
SDRAM module 0’s X0 ball 1903, pad 01 to SDRAM mod-
ule 1’s X0 ball 1902, and so on. The X0 balls are the active
balls for the SDRAM modules. All SDRAM modules are
identical which include the connections as follows: X1 ball is
connected to X1 pad, X2 ball to X2 pad, and so on. The
technique involves using a ladder-like routing path, such as
1905 on the stacked modules. This technique enables the
controller module’s active pad to be routed to the desired
specific module in the stack. The example embodiment illus-
trated in FIG. 19 comprises a repeating pattern for the balls
and pads. Passive balls are connected within each module to
passive pads with an offset distance equaling one periodic
distance of the repeating pattern. The importance is the
approach using repeating pattern and offsetting of the passive
ball to passive pad within each module, other offset distances
can be used also in other embodiment of the present inven-
tion, e.g. using an offset of two or any multiple of the periodic
distance of the repeating pattern. The example embodiment
does not limit the scope of the present invention.

Another pin assignment, connection, and stacking combo
method introduced in this invention is the rotational stacking
technique. FIG. 20a shows the pad interconnects for a certain
base module and strategic numbering is assigned. Pads
labeled with numbers 1 to 4 represent the four different
groups of signals. Pads labeled with the number 5 are used for
the vertical stacking 1Os (more details are illustrated in FIG.
21a). Pads labeled with the number 6 are reserved for power
and ground which are common to all modules in the stack.
Since the stacked modules are identical, we can use rotational
stacking to connect one module to one group of signals and
the following rotated stacked module connects to another
group of signals, and so on. This way ensures four identical
modules to be stacked and connected to four different groups
of signals from the base module which is typically a control-
ler. Pad 1 2001, upon the substrate being rotated 90 degrees
clockwise, occupies pad 2 2002 location relative to an un-
rotated substrate such as the base substrate which is typically
a controller. In a similar manner pad 1 2001 can be located at
pad 3 2003 location, then pad 4 2004 location upon the
substrate being rotated 180 and 270 degrees clockwise
respectively.

FIG. 205 shows a cross-sectional view of four such mod-
ules stacked over the base module. Memory and Controller
modules are used as example. Pin 1s such as 2005 on the
stacked modules are the only active signal pins for the mod-
ule. The rest (numbered 2 to 4) 2006 are directly connected to
the balls underneath them but have no other connections. This
way connection is continued from bottom to top. The active
pin 2007 of the first module 2008 is aligned to pin 1 pad 2009
on the base module, and the second module’s active pin 2010
is aligned on pin 2 2011 of the base module with second
module being rotated 90 degrees clockwise. Since pin 22012
on the first module is directly connected to the ball under-
neath, this allows the pin 1 on the second module 2013 to be
connected to pin 2 2011 of the base module. Rotating the next
stacked module 90 degrees more, will align it’s active pin to
the base module pin 3 and so on until the forth rotation.

The last connection technique is used for serial routing of
all modules in the stack and allowing them to be externally
accessible for horizontal expansion on a PCB, such as a main
board. FIG. 214 shows how this technique is implemented in
the stacking method. The main board 2101 contains the input
signals 2102 which will then be connected to IN ball 2104 of
the base module 2103. The base module’s OUT pad 2105 is
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connected to IN ball 2107 of the first stack module 2106, and
so on. The top module 2108 terminates the signal to the top
pad 2109 and routes, with connection 2112, the signal inter-
nally to another pad 2110 which is connected directly to the
ball 2113 underneath. Since the modules are identical, this
routed signal passes through the pads and balls 2111 of the
stack until it reaches the OUT pad 2114 of the main board for
external access. How the top module terminates the serial
chain and branches them out to other pads is shown in FIG.
215. All modules have a selectable buffer 2115 that tri-states
the input when pulled low. The signal from the IN balls 2116
enters the internal circuit 2117 and exits the circuit connect-
ing to the OUT pad 2118. The buffer’s 2115 control line is
weakly pulled up internally. The “StkLow” ball is connected
internally to GND 2119, thus pulling down the buffer control
line when a module is stacked above it, and it is pulled up
when no module is stacked directly above it. When the buffer
control line is pulled high, it will let the input signal branch
out 2120 to the other pads, thus creating a connection route or
trace that loops back to the base module solder balls. When a
module is stacked above a module that is disposed with
selectable buffer 2115 in the manner shown, the buffer control
signal is pulled low, tri-stating the input signal and disallow-
ing the branching effect. This technique allows the signal to
be accessible to the external balls of the base module, thus
horizontal expansion for a serial signal is achievable. The
balls are then routed, with connection 2121, to the other
modules 2122 on the other locations. The same technique is
used on the main board 2123, when no package is detected on
the “StkLow” pad, the buffer allows the input to connect to the
designated pads on the other locations. The tri-stated buffer
technique is redundant to all locations. An example is the
JTAG TDI-TDO signal. The diver circuit 2125 sends out TDI
signals to the pads and the closing TDO signal 2124 loops
back to the driver circuit.

Combining these stacking, pin assigning and connection
techniques allow interconnection between modules with both
parallel and series signals to both vertical and horizontal
expansion. The technique is very flexible depending on the
specific application, capacity, board size and height limit.

We claim:

1. A stacked module comprising a plurality of modules
each comprising:

one or more active ports for carrying one or more active
signal;

one or more passive ports for passing through the one or
more active signals;

a first serial chain route that includes at least one serial
chain connection, the serial chain connection including:
aserial chain circuit, a serial chain input, and serial chain
output; said serial chain input coupled to said serial
chain output through said serial chain circuit;

a second serial chain route and a control circuit for enabling
a routing path that connects the first serial chain route
with the second serial chain route within an end module;
and

said control circuit is disposed to enable the routing path in
response to a control input signal received from another
module from the plurality of modules when the end
module is coupled to the another module.

2. The stacked module of claim 1 wherein the one or more
passive port forms a ladder like routing path, and the passive
port connects a passive ball on one surface of a module to a
passive pad on another surface of the module.

3. The stacked module of claim 2:

wherein each of the plurality of modules comprises a first
side and a second side;
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wherein the one or more active port is connected to one or
more active ball on the first side of one or more corre-
sponding module;

wherein the one or more passive port is connected to one or
more passive ball on the first side and one or more
passive pad on the second side of one or more corre-
sponding module;

wherein each of the one or more passive ball and each of the
one or more passive pad connected to a same passive
port are located between a pre-determined distance to
each other in a repeating pattern, the pre-determined
distance equaling a multiple of a periodic distance of the
repeating pattern;

wherein one or more active port of a base module is routed
to a same location on one or more modules through the
ladder like routing path; and

wherein at least one of the one or more passive ball and one
or more passive pad forms a ladder like routing path.

4. The stacked module of claim 2, wherein:

the stacked module further includes a first outside surface
and a second outside surface, the first and second outside
surfaces disposed to face opposite each other; and

at least one of the plurality of modules includes a first
module having a first target location terminating
between the first and second outside surfaces.

5. The stacked module of claim 4, wherein the plurality of

modules further includes a second module and a third mod-
ule, the second module including a second module surface
that includes the first outside surface and the third module
including a third module surface that includes the second
outside surface.
6. The stacked module of claim 2, further including a
second ladder like routing path; and wherein:
the plurality of modules includes a first module and a
second module, the first and second modules respec-
tively including a first target location and a second target
location, the second target location located within the
stacked module; and
the ladder like routing path for routing one of the active port
to the first target location, and the second ladder like
routing path for routing another one of the active port to
the second target location.
7. The stacked module of claim 6, further including a
second ladder like routing path; and wherein:
the stacked module includes a first outside surface and a
second outside surface, the first and second outside sur-
faces disposed to face opposite each other;
the ladder like routing path terminates at the first target
location; and
the second ladder like routing path terminates at the second
target location, the second target terminating within the
stacked module and located between the first and second
outside surfaces.
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8. The stacked module of claim 6, wherein the second
target location is located between the first and second outside
surfaces.

9. The stacked module of claim 1 wherein one or more of
the plurality of modules is rotated before being stacked and
the one or more passive port forms a rotational routing path.

10. The stacked module of claim 9:

wherein each of the plurality of modules comprises a first

side and a second side;

wherein the one or more active port is connected to one or

more active ball on the first side of one or more corre-
sponding module;

wherein the one or more passive port is connected to one or

more passive ball on the first side and one or more
passive pad on the second side of one or more corre-
sponding module;

wherein each of the one or more passive ball and each of the

one or more passive pad connected to a same passive
port are located opposite each other in a repeating pat-
tern;

wherein one or more active port of a base module is routed

to a same location on one or more modules through the
rotational routing path; and

wherein at least one of the one or more passive ball and one

or more passive pad form a rotational routing path.

11. The stacked module of claim 1 wherein one or more of
the plurality of modules includes a main board.

12. The stacked module of claim 11 wherein one or more
vertically stacked module is connected to the main board.

13. The stacked module of claim 1:

wherein each of the plurality of modules comprises a first

side and a second side, and the one or more passive ports
includes a first passive port connected to a passive ball
disposed on the first side and to a passive pad disposed
on the second side of a module from the plurality of
modules;

wherein the serial chain input includes the passive ball and

the serial chain output includes the passive pad
wherein the passive ball and the passive pad are located
opposite each other; and

further including a base module having an active port for

providing a signal, said signal routed to a same location
on the plurality of modules through the first serial chain
route.

14. The stacked module of claim 1:

wherein the routing path includes one or more tri-state

driver controlled by the control circuit.

15. The stacked module of claim 14 further including:

a main board coupled to another stacked module having a

third serial chain route; and

another control circuit for enabling another routing path

that connects the second serial chain route with the third
serial chain route.
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ATTACHMENT "E"
Altorney Docket: 8005011

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre Apphication of BRUCE ot al. Oronp Ast Umit: 2892

serial Koo 1o

)
}
Y Exsnsiner: UELAH, Elias
3
Application Filing Dae: 29 Dec 2003 3
}

Forr  MULTIPLE CHIP MODULE AND PACKAGE)

AND PACKAGE STACKING METHOL FOR Y
STORAGE BEVICE 3

Commissioner for Palents
P Box 14356
Adoxsndrin, VA 22315-145%0

REFLY TO FIBNT OFFICE ACTION QN THEMERITS

Dear Examiner

b response to the $MTice Action, mailed 13 Angust 2008,

Application ax follows and constidor the ronacks set forth below,

ploase kindly amend this

Amendments to the Specification begin on page X
A Hsting of vlaims beging on page 3;
Amendment(s) o the Drawings boging on page 13 and

Remarks begin on page 16 of ihs paper.

hS

¥

Replacoman sheets of drawings and o substitute specification meomaorating the changes
moposed in the Amendments o the Drawings sind o the Specificetion, resgoetively, are sttached

to this paper.

sanss
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Amendment{s} to the Specification

The specification has been amended © correct minor grammsticad srvovs. These
amendments are provided by subsnitting & sudstitate specification {excludes Cladrs bt tncludes

&y

Abstract} 1 srcordanct with MPEP 608,01, No now matter has been added. A marked up copy

of the substitute specification s attached, showing oll changes relutive to the immediate prior
version us requived under MPEP 60801} In addition, a copy of the substitute specitication

witheut sarkings (s alse attached fvapcondance with 37 CFR LIS No now matier has boen

added to the specilication,

bt
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Altorney Docket: 8005011

Listing of Clabms:
This Hasting of claims will roplace all prioy versions, and Hatings, of clatms in the

application.

CELLEDY A method for slacking s plosality of modules comprising the sieps of
providing one or more active port on the pherality of modudes for carrying one or more
sotive signsh
providing one or more passive pott on the plurality of modules for passing fluongh the one
or more achve signals; and

stacking the plarahity of modides.

2, {CANCELLEDY The method of olaim 1 wherein the one or more passive port forme s ladder

ke routing path.

3. ({CANCELLED)Y The moethod of elaim 1 wherein one oe more of the plarality of module i

~
X

xd ared the one or more passive port forms g rotational routing path,

vofated bofore being stack

. {CANCELLED) The muthed of clatm 1 further compuising the step of providing one or more
patr of datsy chain input port and daisy cham ontprt port or rming a Hrst daisy chain counection

wherein ach paiv of the daisy chann inpat port st the daisy chain cuiput port are conneted

through wdaivy chain olvawt

3
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~

3. {CANCELLED) The mothod of clatm 4 further conyrising the stop of providing oneor more

conteod port e piabling ¢ routing pathextending the first dadky chain connettion within an ond

module,

CACANCELLED} The method of claim § wheretn the routing path within the end modude iy

conected s second datsy chain conneotivn,

T {CANCELLEDS The method of claim 1 whevein ove o mers of the plurality of modides is a

main bowrd,

8. (CANCELLED) The method of claim 7 wherein one or morg vertically stacked module s

connected o e main board,

R (CANCELLED) The moethod of claim 2

wherein cach of the phaulity of moduales comprises a frst side and a second idy

wheveln the ong oF niore sctive port is connected (& ong o nrwe active bull on the fivst side
of one or move corrosponding module

wherein thy one or moere paasive port 1§ connected f one or move passive ball on the first
side and one or more passive pad o the second side of one or more comresponding module;

whersn pach of the one ov e pessive ball and cach of the one or wore passive pad
connocted o a swme passive port are located between s pro~-determined distance to cach other i g
repeating pattern, the pro-detervmined distance equaling s multiple of 2

periodic distance of the repeating pattorn;
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s

wherein oneor more active port of @ base medule is routed 10 & same pcstion on ong or

more modules through the tadder like reuting path; and

O more passive pad.

WL (CANCELLED)Y The mothed of olaim 3;

wherein gach of the pluralily of moddules comprises a first side and @ second sides

whevein the one o o active port is connected f ome of s active ball on the fivst side
of oue or move correspondding module

wherein the one or mpre passive port 88 connected 1o one or more passive ball on the fivst
side and one or mote passive pad o the second side of one ov more corvegponding module

whr

n,

cin gach of the one or more pussive ball and cuch of the one or more pussive pad
connected e & sams pasive port are lovated opposite cack othor i 2 repeating pattern;
whergin one oy rore active port of @ base module 13 routed © 4 same locshion oo one or
more wodules through the rotational routing pathy and
whervein the rotational routing path conprizes one or more passive ball and one

o IOTe passive pad.

L (CANCELLEDY The method of cham 4;
whergin cach of the pluraiity of modules comprises a first side and a second side;
wherein the one or more daisy chain input port 18 connected fo one of meve passive ball on
the first xide and the one ov more daisy chain sutput port i vonnceted 10 one or more passive pad
o the second stde of one or more corresponding woduls

wheretn each of the ous o mere passive ball and cach of the ene or more passive

£3
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pad corvesponding s same-daisy chain port are locsted oppesite cach other;

whercin ongnr mers sotive port of a base module 1§ routed 1o # ssme location on one or
move mestules twough the daisy chain connection; and

wherein the dalsy chain conneotion conprises one o more daisy chain clrauit, ong of more

passtve ball sud ove or nov passive pad,

12, {CANCELLED) Themethod of glaim 3

whevetn each of the plurality of modules comprises a st side and 2 second side;

wherein the one or more datsy chain foput port is cotmected to one or more passive ball on
the first side and the one or move daisy chdin owtpwt port is connected fo one or move passive pad
on the second side of enc or more correxponding module;

whr

n,

cin gach of the one or more passive ball and cuch of the one or more pussive
pad corvesponding te & sane daisy chain port ave located opposite cach other;

whergin one ovnore active port of a ba odule i3 rosied fn g same locslion on ong or
more wodules through the dasy chain conngction;

whevein the daisy chain connection comprises one oy more dalsy chain cireuil, one or moeTe
passive ball and pue armore passive pad; and

whevein the routing path congprises one or more trisstate deiver controlled by the sne or

ot eontrol JEsI N

13, {CANCELLED) The method of claim &

o

wherein cach of the plorality of modules comprises a fieat side and 3 second »

/‘,
>~

idey

/»

peeay
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whevein the one or more duisy chain input port is connoetad © one o more passive ball on
the first stde and the one or move daisy chain ontpat pont I8 connReicd 10 ODC OF rore passive pad
et the second side of pnt or mose corresponding modude;

wherein cach of the one or more passive ball and cach of the one or more paasise
pad corresponding to & sane dalsy chain port are located opposite euch other;

wherein one ov more active port of & base module 18 routed © a seme Iocstion on ong or
more roodules through the daisy chain connection

whevein the daisy chain connection comprises one oy move daisy chain circuit, one or more
passive ball and one or more pessive pads

wherein the vouting path cormprises ong or more trisstade deiver controlled by the one or
mote conirol port; and

whorein oneor more duisy chain conneotion are extended thro

=

wh one o more verticslly

stacked module commeeted to 8 main board,

14 (ORIGINALY A stacked module compriving o phuralily of modiudes cach comprising:
G OF OFe active port Ry caryying one or move active signal; and

ONC Br WMOre passive port for passing throueh the one ar mere sctive signals,

13, (ORIGINALY The stscked modude of clatm 14 whersin the one or more passive port R @

Lulder like southng path,

H, (ORIGINALY The stacked module of olaim 14 wherein one or more of the plurality of
module is rotated before being stacked and the one or ruors passive port formy o rotations! routing

path,

w
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17, (WITHDRAWMY The stacked module of clabn D finther contprising one or moes pair of daigy
chain taput port and daisy chairooutput port for forming a first daisy chain cormection whertin
cach pair of the daisy chain input port and the daisy chaiv oulput portare conmected through a

datsy chamn cirouls.

18, {WITHDRAWN) The stacked module of claim 17 Rother comprising one o more control

port for enabling @ rovting path oxtending the fivst duisy chain connection within an cud module.

19, CWITHDRAWN) The sfacked modnle of oladm 18 wheraern the routing path weithin the end

mesdude iy connected to 8 second datsy chain connoction.

20, {ORIGINAL) The stecked module of claim 14 whersin one or more of the plurslity of

3

modules voa main boad,

21, {ORNGINAL) The method of claim 20 whoreln one or move vertizally stscked module &s

cotected o the main boaed,

22, (ORIGINAL)Y The stuckiod module of clabn 13

whergin cach of the pluraiity of modules comprises a first side and a second side;

wherein the ong or more aciive port s connectad 0 one of mare active ball on the fivst side
of one or move corresponding moduls

whevein the one or more pussive port (s connected o o o nrws passive ball on the first

side and one or wiore passive pad on the speend side of one oy more corresponding madule;
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whorein sach of the one oy more passive tall and cuch of the one or more passive pud
connected ¢ & same passive port are located between g pre-deternuned distance to cach other g
repeabing pattern, the pro-determined distance equaling s muliple of & peviodic distance of the
ropeating pattarm

wherein ong oy piore active port of a base modals is woted to & same location on one or

more mostnles through the ladder Hke routing path; and

wherein the ladder Hike routing path comprises one or more passive ball and one

OF more passive pad.

23, (ORIGINALY The stucked module of clam I

whereln each of the plarality of modules comprises a fivst side and 3 sccond side;

whevein the one or more sclive port fa conpscted fo one o more setive ball on the Svst xide
of one or more corresponding mosdnle;

whergin the one or more passive port s connected 0 ane or more passive ball on the first
side and one or more passive pad on the second side of one oy more corresponding modude;

whevein cach of the one oy wore passivie ball and cach of the oag or more pagatve pad
connectad 0 & same passive port are eated ppposite vach ather in a ropeating patter

wherein one or more active port of & base modude 1s routed 1o 8 same location on oue or
more modules through the rotational routing path; and

wherein the rotational routing path comprises one of mere passive ball and one

ovmore passive pad,

24 PWITHDR AW Thestavked module of glsim 172

wherein cach of the plurality of madales comprises o st side and g scoond side;

g
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whevein the one or more duisy chain input port is connoetad © one o more passive ball on
the first stde and the one or move daisy chain ontpat pont I8 connReicd 10 ODC OF rore passive pad
et the second side of pnt or mose corresponding modude;

wherein cach of the one or more passive ball and cach of the one or more paasise
pad corresponding to & sane dalsy chain port are located opposite euch other;

wherein one ov mote active port of & base module 15 routed (0 a same ostion dn ong or
more modules through the datsy chain connection; and

whevetn the daisy chain connectivn compiises one oy more dalsy clhiain cirsuit, one or more

prassive ball and one or more pessive pad,

25, (WITHDRAWN) The stacked module of vlaim 1%

whr

m
54

cin gach of the pluradity of modules comprizes a first side and a seoond side;

wherein the ene or more datsy chain input port v conaected te one or wiove passive ball on
the first side and the one or more daisy chadn output port s connected 0 one or more passive pad
o the second side of one or more corresponding wodule

whevein cach of the one oy more passive ball and cach of the oug or more pagatve
pad corrosponding o ¢ same datsy chadn port are oosted opposite each ether

wherein one or more active port of & base modude 1s routed 1o 8 same location on oue or
more modules through the daisy chuin connection;

wheredn the daisy chain connoohion conprizos one of more daisy Shaln cirondt, ong ot mors
passive ball snd ong o more passive pady and

whereln the routing path comprises one or wore tri-state driver controlled by the one

F’.
L
4,

more vontrad port,

8Y
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200 CWITHDRAWN) Thestacked module of claim 19

wherein cach of the plurality of madales comprises a frst side and & scoond side;

wherpin the one or move dassy chatn inpud port s cormgcted 10 000 o more passive ball on
the first side aud the one or more daisy chaiv output port is connected 1o one of more passive pad
on the second side of one or more corresponding module;

whoredn pach of the vuo or more passive ball and cack of the one or morg passive
pagd corvesponding o a same dalsy chain port ave lecated opposite cach other;

wherein oug oF s active port of & base modile s youted 1o 4 ssme location ov one or
more tgdides throuph the daisy chain conapetion

wherein the daisy chain connection coraprises one ormore daisy chain Clrouit, One or rore
paasive ball and one or mows passive pad;

whevein the vouting path comprises one or more ri-state driver controlled by the one or
e control port; angd

whergin one oy nore daisy chain cormection are extended through one or more vertically

stacked module conuected 1o a main board.

27 {NEW)Y The stacked module ofclatm 15, wherpine

the stacked maodude further inchades & Hrst outside surface and 2 second ontside surface, the
first and second putside surfaces disposed ® face apposits cach other;

at logst one of the plurality of modules includes & frstmodule having a fiwst target bestion

ternnating between the firgt and second outside swriac

28O {NEW)  The stacked moduloof claim 27, whersin the plorality of maodudes Rarther includes

eeond module and a thivd modale, the sccond msdnle including a seoond module surface that
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Ko

ineludes the firgt cutstde surface nd the thivd modele including & third modulesurface that

g

yor v

includes the second cutside surfsee,

2% (NEWY The stacked module of claim 15, fuether tncluding a second ladder like routing path;
sl whersi

the plurality of mosdules includes # first module and # secoud module, the fiest sud second
mpdules regpechively inclnding g Hrsttarget location snd & second target location, the second
target location located within the tucked module; and

the ladder like routing path for routing one of the active port to the fivst farget location, and
the second ladder ke routing path for routing another one of the active port 1o the second targat

focation.

3¢, (NEWY The stacked module of claim 29, further nclding ¢ second ladder e routing pathy
and whergdm

the stacked module Includes 8 Hest outside surface and a second outside surface, the fust
wrnd socond outside surfsces disposed to face ppposite cach others

the ladder like routing path torminates af the Srst farget location; and

the second Jadder ke routing path tersinaies at the sceond target location, the sccond

target terminating within the stacked module and located botween the Srst and second outside

-y 1

3L (NEW The stacked modude of vlaim 29, whereln he second trget location s located

botwoen the first and second outside sorfaces,
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Amendment{s} io the Drawings

Fhe following proposed amendments o the Drawings wre provided in the form of
replacernent drawing sheote, whieh sre such labeled ™1

hesders purswant to 37 CFR L84{c}. No new matter has been added,

E

Please amend FHOX. 1 through 21t to include sight Hass and larger fgure label

to tholr respective drawing shoots

T achibition, please further amend the specific figures as deseribed belews

I FIGL Ty, please change the orlentation of the figure from porirait to landscape. In

addition, please reduce the length of Bus 104 snd height of Main Cortroller-Fracessor 101 so that

the ontive fignre fits within the sight lines of the deawing sheet;

Tn FIG. Ib, please change the orientstion of the fgare from portrait to landscape;

fn FIGS, 20 and b please change the position of these figures so that they sre within the

sight Hines of the drawing shiel

In FIGR. 3a and 3b, please change the position of these figures so that they are within the

sight ines of the drawing sheel;
In PEGR. da and 4b, please changs the position of these fgures so that they ave with the
sight fines of the drawing shoet;

puresso that they ave withi the

N

In PIGR. Saand 3b, please change the position of these f

sight fines of the drawing sheet;
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e

In FEGN. 0a and 6, pleass change the position of these figures so that they sre with the

sight Hines of the deawing sheet;

In PR3, 7o, please change the position of the Siawre so that ity with the sight Hnes of the

drawing shest;

In FIG, 1, please change the position of cloment numbers so that they 86 within the sight

3

Hines of the drawing shewt

In FIG, 13, please reduce the size of the figure, while maintaining s origival aspeet

ration, so that the Sgare fits within the sight lines of the drawing sheot;

&

B FIG, 13, please changs the position of the fgure so that it s with the sight lnes of the

fraswing sheet;

B FIG, 13, please changs the posttion of the Sgure so that 3t iz with the sight e of the

drawing shesy;

T FIG.

o

4, pleaseohange the position of the Sgare so that it i with the sight Hneg ofthe

drawing sheet;

B FHG, 2 the

P
Ly
<
o

case change the posttion of the figure so that i is with the sight lines

draswing shoet;

I FIG. 13b, please amend the figire so that i fits within the sight Hnes of the drawang
sheut by sphitting the figure into two portions and adding projection lines to Hustrate their

connection detaily

In PR 10, please change the position of the Siawre so that 3 s with the sight Bnes of the

&
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drawing shost;

B BIG, 17, please changs the position of the Bgure so that it s with the sight lnes of the

B BIG, 17b, please amend the Digure so that if fits within the sight ooy of the drawing
shoot by sphitiing the Hgare o two portions and adding projection Hnes o Hustnte their

connention detaily

I FIG, 18, please changs the position of the fgurs so that 3t iywith the sight hnes of the

draswing shest;

In FIG, 19, pleage amend the Sgure so that it s with the sight lnes of the deawing sheet by
moving e elemont monbers towards the conter of the figure and changing the cloment foxt that

begins with "SDRAM Module™ so that wre converted for ane o two ues of foxty

I FHGL20b, plogse change the orfendation of the figure Hom porirait fo landscape;

I FIG. 2la, plesse change the ovientation of the figure from povtrsit to landscape;

fn FIG. 21h, plegse amend the figure so that if fits within the sight Hnes of the drawing
sheet by reducing the size of the figure, while mabdaining ity ovigingl aspedt ration, snd by

changing the orientation of the fignee from portrait to hadseape.
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Reaarks

The specification and drawings have boon amended 10 correct munoy orrors noted i the

Office Action and othorwise, “Those covrsetionsars of 2 clevival dsturs and So natadd Tnew

maties”.

=
bt
o
«
puc 3
oot
[+
%
puve
posns
€
fa

Clatms | and 13 have been provieusty cancelted without prefudice v s

Rasponse to Restriction Requitement,

Clatoay 17419 and 2426 have been withdrawn by the Examiner

The text of originad olatmy 14-16 and 20-23 remain unchanged.

Claloy 27 through 31 are new, do not recite new muatier, of presont new grounds for a now

Examiner lnterviow Conduvted on 2 Jan

Examines’s Withdeanwalof Claims 1718 and 2426 &

2008
Clatony 17719 and 24926 Bave been withdrawn w the Uffice Action. Applicants
respeetfully traverse the withdrawsa! of these olatms and kindly rognest a now Restristion

Roguirement for at least bwo reasons. Fiest, the Examiner s the Restriction Requirement, having

mal date of 3 008, connidered these olabms o 8l within Toveation T which wers
7

spocifically clected by the Apphicanty in the Applicants Eloction provided on 27 June 200X, Thus,

the withdrawal of elatms 17-19 and 24226 in the Office Action s fmproper because the Applicants

did not withdraw these claims but imstead spectfically elected dhose olaims i acoordance with the

examination restrictions defined in the Restrietion Reguiverent, Sceond, the withdrawal of elaims

1719 and 2426 w the (fice Action divectly contradicts the Restriction Requirement statoment

Page 199 of 766



ATTACHMENT "E"
Altorney Docket: 8005011

that “Claims 142267 ave“drawn o u stacked module Yor carrying one or more sctive signal,
classified n class 257, subclass 6887 (Seo page 2, Restriction Requirement dated 3 June 2008).

Consequently, the Applicants with respest assert that the withdrawal of cladms 17-1%and 24-36 i3

impropet,

<3

sods much thanks to the Examingy Bor agroeing to an Exsouined’s

The uwadersigned &
forvicw on 8 Januery 2008 whioh was conduted by telephong. The nadersigned and the
Examiner discussid the withdrawal of clains 1719 and 24-26 and issues refated to these olaims
and the Restriction Requivement. The undersigned cormunicated that it is helioved that thiy
withdrawal iy wewarranted and unsupported (by the Patent Roles and MPEP). The widersigned

also commanicated that the Restriction Reguirement and Hlection were moprrect as originally

preseted, and that the proger action should not include withdrmwal of these claims but should

ks

fnxtead poront the Applicants fo amend the clatms so that they conform to the Examiner s priging)
restriction requirement. The undersigaed belioves that such air approach is warvardeod snid does net

od tovention {see MPEP 82103 becmuse claims 17-1% and 2426 are

represent @ shift in the cle

3 1

dirgcted 1o a stacked module, which i3 an apparatis, wheress the uneletad fnvention is drawn 0 8

method, The dependency to clabm 1 ks merely sn inadvertent typographics! error (ndssing

g0

8

numoeral "4 aloy the mmeral V17) since the preamble in gach of claims 17219 and 2426 cloardy

statos that it depends on a Vstacked module” rather than the method recited Inclaim 1.
In additton, Apphivants Blection did not traverse the Restriction becmese the Reatriction

Requirsment stuted thet olaims 1426 are roudatde on the same invention {Vstacked module™),
{Censequently, Applicants beliove that MPEP 821.02 does not apply here sinee, had the Restrigtion
Roguirement originally stuted that olaing 17-19 axd 24-28 did not read on astacked module

Apphicants would have made an elegtion with fraverse or of least made an eloction with an
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amendment 8o claims 17019 and 24238 that renders the toxt of the olaims consistont with thew
proamdie ard that corrects thelr depandenty frowa elatm | te clalm 14 had the Restriction

£3e

Requirernent asseried thet claims 17-19 and 24-26 did not read on the same wvention (Cstacked

modude™ as the remaining ponding olatmy 16 and 20-2

Comseqguontly, for the reasons stated above, Applicants kindly roquest that the withdrawal

of claims 17-19 and 24-26 be withdrawn, snd 2 now Regtriction Reguirensnt fasued,

The Section 18360 Rejection

Claims 14218 and 1823 ave rejected as allegedly being anticipated by Kyougoku {USP

5,995,379 This rejection is respetfully raversed

Indevendent Claim 14

I the Office Action i v asserted that with respect to clatm 14, “Kyougehu shows &
stacked wodude (Fig. 3) comprising s modules (100-1002) vach comprising: one or move active
port {B1-B3) for carrving one or more sotive signsl (ool & Hnes 4530, and one or minre passive
port {L1-L6} for passing theough the one or more setive signals {Col. 6, Hney 453017 Applicants

respectfolly disagree. The slioged active wgualss snch ag chip scolect signaly Bl and B2

{(Kyougoke at col 6, Hnes 4538, begin from an sutside surface of the sracked module bat

q

terminate on the other side {or cutside opposite surface} of the stack moduls. Sgeulss, Kyvougoku,

D1, D2 and D3 @ FIGL S (FIGL 5 v a partial section view), See alse, el 3, Hoe 8 o coll 4,
ine 15, The claimed nvention, howeves, coables g controdler modale aciive pad{shio be ronted o
g desired speaific modude within the stacked wodole. Comsequently, Kyougoke fails to teach or

suggest cach elument of the nvention recited i cladm 34, rendering olaim 14 allowable.

IR
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Denenden Chaims 13 and 16

Tathe Offics Action i s also asserted that with respeet to olaim 15, “Kyougoku shows the

port formy u ladder like routing path {L1-L017 Applicants respectiully

Praverss this rejection,

ha,

Claim 13 depounds on allowable tase olsim 14, and thus clatm 15 is also allowable for the

QI TORSQIS,

I the Office Action i is alsn asserted that with respoct to olatnn 16, “Kyougoku shows the

3.

plarality ofmodule 1000-1002 15 rotated before baing stacked and the one or move passive post

L ISL6 forros o votitional fouting path { 17 Applicants roshoctfully fraverss this
£ \ bS _

Sfeotion.

Clam 1 depends on allowable base olaim 14, and thos claim 18 1x slso alfowable for the

BRI TOABOUA.

I addition, with respedt o claivas 15 and 16, the Office Action uses LE-Liv in Kyougoeke
to assert that Kyougoke discloses a "ladder tike routing path”™ but alse uses the same strueture {L1-
LO) to assort that Kyongoky also discloses's “rotational routivg path™, This interpratation of L1-
L& iz inborently contradictory because a ladder ke ronting path cannot be a rpfational routing
path and vice versa although o ladder like routing path may beonsed with a refational routing path
and vice versa, Scoy Apphicants” Drawings in FiG, 19, showing an ombodiment of a “ladder ke

routing path™; and FHOS. 205-20b, showing an embodiment of & “rotational routing path™

Diependen Cladm I8

The Office Action reloety claim 18 by alloging that "Kyongobu shows one or more control

¥

pot { 1000} for cnabling a routing path (L4) extouding the first daisy chatn connection & with a

19

Page 202 of 766



ATTACHMENT "E"
Altorney Docket: 8005011

end modale 1002 (Flg, §17 This reipction is respectfully traversed.
AN : , 3

Element number 1608 1n Kyougoke, Fig. &, represents a semconducior sedsirade vathey
than g "contrel port”. Kyougokn at col, 7, Hines 2729, Conseguently, Kyougoku fsils o discloss

ov suggest controd pory, rendering this vejoction tngraper and claim 18 allewable.

Drerendent Cladins 26221

The Offtce Action vejects elaims 20 and 21 by seserting that that "Kyougeky shows ong or

3

more of the plurality of modules i aamain board (Uoll 6, tnes 35:-57) sl ong more verlically

stacked modudes TOG01002 1 (Fig. $1is connccied o the main bogrd (Col. &, Hues 83-87), This

refoetion is vespootiully fraversed.

Clatms 20 and 21 depend on allowable base clatm 14, and thus olaims 20 and 21 ave slsp

allpveable forthe same reasons stated above for olamy 14

Dependent Claim 22

The Office Action rejects olaim 22 by alleging thet “Kyougoku shows each of the plovality
of modales (1000- 1002} comprises a first side {B1-83 area} and a scoond side (B1-B3 area} (Fig.
Sywhevein the whoteln the one or nwws active port {83} s connectad fv ove or move active ball
ot the fivst side of ene o more cotrespending wmodule 1008 whoteln the ene or mare passive port
L1 is connocied to one or more passive ball (oot Tabelod, ball connected 1o B2 on the first sido and
one or more passive pad B1 on the seeond side of one or woore corresponding module 1004
whersin cuch of the one or more pussive bull (s labelud, bull conneciod to BR)Y and cach of the
D0S or more passive pad B connocted 08 Same passtve port sre locatod bobwoen i pre-
detormined distance 1 gach other in a repeating pattern, the pro-detormined distance Sgualing 2

maitiple of & periodic distanee of the repeating patiern (Fig. % wherein one or ot active portof
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a buse module is routed 1o @ same locstion o one or wmove modules 10811002 through the leddey
fike routing path LU snd wherein the ladder like ronting path comprises ons oF mor passive

ball and one or more pussive pad (Fig. 537 This reipction 1s respeotiully taversed,

Claim 22 ultinsately depends on sllowable clatm 14, snd thus 1 sllowable for the same

reasons stated for olaims 14 and sny intervening dependin olams,

in addition, at leest one of the elements rectted in claim 22 15 not taught or disclosed in

Kyougoks, In the Office Action it iy saserted that Kyongolus teaches or discloses that “the one org

PO

more paasive povt L1 s connected to one or more passive ball {not labeled, ball connecied o

YA

821" {(Enywhesis added). The “ball connected o BEY, howover, 15 not ¢ passive ball bovguse B2 18

7
¢

dizposed o regebve o chip select signsl. See, Kyougobu ot coll 7 dines 2830 (ohup seleet

clectrode pads B o B3 are formed on the surfuces of the substrsies. . Y and Fig. S

Conseguently, for the reasons stated above, Kyougoku fails w teach or disclose cach and

every clement recited in olaim 22, rendering clidm 22 allowable,

Dependens Claim 23

The Office Action refects claim 23 by alloging that “Byougokn showseach of the plurality
modules { TOBB-1002Y comprizes a first side (B1-B3 wrea) und 2 second side (BU-BY wrea)
whergin the one oy mors active port (B3} 15 connected to one or move sedive ball 3 on the Grstside
of ane or more corresponding madele 1000 wherein the one oy more passive pont Li-L6é s
connected 1o one or move passive ball (ot lebeled, ball conpeciod 10 B2) on the first side and ong
or more passive pad B17 on the second side of one or mors corresponding modude 108, wherein

sach of the pne or more passive ball and euchyof the one or more passive pad convected © & same

passive pert L1 are logated opposite cucl other o 8 roposting pattern {(L1-La} whorstn one or
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more solive povtof g mgchile 1000 x routed © s same location on one oy more myodnles
HO01-1002 threugh the rotational routing path (L 1-16) and wherein the fadder Hike routing path
COTOPIIRES ORg OF mows passive ball and ane or mre passive pad (Fig. $1.7 This rejection i

respectfnlly raversed,

Cladm 23 nliumately deponds on allowable clairs 14, and thus wallowable for the same

roasons stuted for dlaims T and sy ntorvening depondent clamms, incheding eliim 16,

Tn addition, at least one of the elements reeited (i clatm 33 18 not taught or disclosed in
Kyougohu fu the Ofice Action 1t is asserted that Kyougoke teaches or disclosey that “the one ore
more passtve port L1-L6 s oonnected o one or mors passive ball (not labeled, dalf connected to

B33 {Emphasiz added). The “ball connected fo BV, however, is not & passive hall bocause B i3

disposed tovegeive w ohip seloot sigual,

Ree, Kyvougoko at ol 7, Hogs 2930 (chip seledt

slectrode pads Bl o B ave formed on the swefaces of the sebatrates. . Myand Fig. 8.

Further stilland solely for the sake of argument, oven i the Office Action i covrect in

saserting that the “ball convected to B2 I8 a passive ball, elatm 23 recites . wherein cach of the

Voo
»

ot oF more passive ball ang af the one or more prassive pad connested o a sanw passive port
are focsted opposite each other nrepoating paterm. " Kyougoko fails o teach this reeited
clement because, nnlike tnolain 23, the passive balls and passive pads that are comected to &

ey

passive port arg sef “lovated opposits cach other i a repeating patterny”, UL, Kyougoke st FiG. 8
{untabeled ball connected to B, which s assevted o be @ passive ball i the Office Action,

goupded to pad B via L1 but the wnlabeled ball connected o B2 ionot ocaied opposiie to pad

81" but s offset from B

Comseguently, for at least one o the reasous stated abeve, Kyougohn fails to toackoor

"

P
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discloss cuch and svery clument rectied in olaim 23, rendering claim 23 allowabis.

The First Section 103G Raisetion

s 16 by gsserting thig claimo s allegedly nnpatorgable over

The Examiner rejects of

Kyougoka, This reqoction ds reapectiudly traversed.

In the Office Action, i1 is asserted that with respect 1o cladm 16, "Kyougoke shows the
plurality of module 1900-1802 & rotated before boing stacked and the one or more passive post

L 110 forras a retational souting path (Fig. 33 With respeet, Applicants disagres.

A propey section 103 rojection, smong other things, TOqUIres SOMe Suggestion oy
motivation in Kyougeku i Fig, 3 that would render the elatmed invention obvicus te one of
ordinary skl o the art. Fig. § is s sections] view (Kyougokn at col. 7, lines 38211, and thus,
would not render the claimed thvention obviops. ndeed, Kyoagobu teaches away from
retationud rovting path us reoitod in clatm 16 booause Kyvougoky cnphasizes that for each

3

substrate, “the Hestchip select olectrpde s positioned &t the ondmpst of Nenurber ot chip seloat
glectrodes™, Kyougeky at coll 3, Hine 56 through coll 4, line 3, Figs Uhroogh Fip, 3, and Fig. i
Posifioning the fisst chip select clectrede in the manner taught tn Kyosgoku preciudes rotating one
subsatrate rolative S another substrate botore stacking beeanse vach substrate 15 alse dixposed ©
bave the same wiving structure (4 at ool 3, Hoes 3435, and all respective chdp seloct eloctrodes
from gach substrate are aligned with each other when the substrates are sfacked withowt redation,
{Id. atcol. 3, Unen 43231 and clements BU and C1A4T m Figs. T and ), which would result g

*’ <%

misalignment of the respective Srst chip selzet clectrodes (such as BI1E and CHET of the

submtrates | and 2, respestivelyy should thise substoates be rotated before stacking, Consequeantdy,
Kyougokn would not provide sy tosching or suggestion thad wonld render olaim 16 obvious o
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o or ordinary skill i the art beeapse Kyougoka not euly teaches away from the claimed

fnvention but alse iy eachings would ronder the clatmed invention moperadls,

I addition, olatm 16 depends on sllowable independent claim 14, Claim 14 is allowabls
berause Kyoupoky fails to teach ar suppest vach snd overy eloment recited e claim . For

xample, the allcped active signals, such a3 chip select signads Bl and B2 (Kyougoku gt col. &,
HrexdS-530), bogm from an putaide surface of the stecked mnodnle hat wie taught by Kyvougoku to
terminate on the othey side {(or putside opposite swrfies) of the stack moedule, Seoalse, Kyougoky,
D102 and DY o FIGL 5 (FIG. 3 15 a partial section view) Beealsn, & af ool 3, Hne 63 w00l
4 hoe 150 The olaimed nvention, however, enablos g controller modude active pad{s) to be routed
to & desired specific modole within the stacked module. Conseguently, Kyougokn fals fo teach or

-~

1 adey of the invention recited i olsim 14, rendoring cladm 14 sllowablde. Sines

P

SULROSE 88C

T

glaim 14 s sllowsble, claim 16 1 also allowsble,

31

’J«(

New Clams 2

Clatms 27 through 31 are vew but oo net prosvnt new grouads for refection, ov bl now

miatier,

Petition fof Extonsion of Time and Favinent of New Claim Foeg

A Petition for an Bxtonsion of Tine and Payment of Mew Claim Foes, ifany, are submitied

g separate paper; resprctively, and fled concurrently herewith,

Page 207 of 766



ATTACHMENT "E"
Altorney Docket: 8005011

Beauost for Allowance

s belioved that this Amendment places this Application into condition for allowance.

Early favorable constderstion of tas Arendment is carnestly sobicited.

Respeotinily submitted,

Dated: 13 Fob 2009 Siephen B Urlarte/
Steplen R, Uristte, Reg. No. 40,834

{rigrie Law

2021 The Almveds,
Suitp 225

San Josg, CA 83138
Tody 4082442184 5113
Fasr 408.710.2651

Ervail: mai

Ghuriartsiaw.com
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Multiple Chip Module and Package Stacking Method
For Storage Devices

BACKGROUND

The present invention rdlates fo computor svatoms. More particulacly, the present
imvention rolates to flash memory based servteonducior disk drives drivell and 5 method

of using multiple chip module {(MOM ) and Package Stacking fechnigue 1o support

rainiaturization anad nicmory scalstility,

Doseriphion of Relatod Ant

A Baah [TFash]] meroory based semiconduector disk drive typleally wse separate
puckages for the interfsce controtior, the DMA controller, the processoy and separats
packages for the Fhads dovices! the FPROMS and the RAMs._This curront moothest lits
the mintatusization of the ertive storage devie, In order to achiove the move
nnaturization, chip modules and packages need to be stacked. Ntacking both on chip
module and packags level mnimizes the capacity in a limited ares thus reulizing the

move o numiaiurize the sative storge device, A tochnigue v stseking chip modules and

Ao dvencd
S 40

o N
TRy L RRA L X e S

-G Bi-Rags
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packages strategioally to support miniatorization aud memory scalability i both vertival

and horzontal oricutation & thevefors proposed.,

SUMMARY OF THE INVENTION

o the stacking technigoe Hlustrated n example embodiments of the presast
frvention, séicondustor diss are stounted in 4 modide © becorme e MCM which serves
as the basie bailding bock. Combination of these modudes and dics in 2 sudntrate creates

a package with speeific function or a raoge of memory capacity, These packagey are

stavked 0 ncresse capaoity or add functions. A combination of difforont oxdsting
technnlogy such as flip ohap, wire bowd, MOM, module stacking, advance packaging, et¢.

are wsed to accomplish highly reliable modide ® module and package o package
interconnection and sealability. A single puckage can have @ wide range of capacity
depending oo the memory capacity of the die nsed and the number of modules stacked

,

acked modules in

E7ie]
s
<2
<
o]
pec
]
s
=
oot
$991
[
.
pocas
rv
:6‘,
r;;

within the peckage, In the proposed package stacking
a package serve as the building blocks for the package level stacking. Multiple packages
ave stacked te crente the desived memory capacity and different packages are stacked to
orzate destred finction, Expansion can b done both on the vertica! snd hovizontal
orientations. Thedechnique is inthe assigmment of pins. Small capacity miniatire
storage devices can use the vertical expansion, while high capacity devices with larger
form factors cen use both vertical and bovizontal expamsion to muaximize capucity, By

using this techrigue, large capacitty storage devices sre inplernented in @ senall packsge

device, and larger Porm factors achivve bigger roemory capaciiios,

RES Bi-Rags
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The prosent mvention takes advantage of the existing stacking technology both on

the module snd package levell This meximizes the capacity in a small arog, realizing the

iR turization ansition, Modular approach 1 used in creating basic budlding dlocks

which can be tested individaally and replaced castly prior o final packaging, making the

L

Wide]] range of capacity can

tocimique reliable, and cost offoctive sHvetivady. A wide
be configured throngh variation of dic capacitios snd stacking madnles andior packages,

Expandivg capaetiy ey be implementod vertically bonzontaliv o bath, depending en

hoard area and desived capagity, Bxpansi

hovkrentaiby- dependingon-board-wrea-and-desived-sapacity:

W

et
P

15 BRIEF DESCRIPTION OF DRAWINGS

o~

So that the manner in which the above rectied features, sdvantages and objents
the prosent invertion are attained and can be understood in detail, & more particular
deseription of the inventivn, briclly summarized above, way be bad by referencs to the

20 wmbodiments thersof which are Hlustrated in the appended drawings.

Mulitple Chip-Maddd MM%W
s 3a Pi ad: 3 ki
Eineline-bothod-dor-Storsme-Nevion

b BiT-paY
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it is o be noted, however, that the appended drawangs Hostate only typieal
embodiments of this fnventton and are therefore not o by cousidered fimiting of &

scope, for the presast nvention may admit 0 other pgually effective embodiments.

Figure 1a shows the blook diagram of the stackable system for high porformance, high
capacity devites according to an example embodiment of the present fnvention,
Figure 1h shows the block diagram of the stackable systom for lower performance, lower

capavaty duvices aveording to an exarvple smbodiment of the present invention.

Figure 2¢, 2B, 2e depict the SDRAM module’s top and bottom drawings end a cross

sechional represeniation of stacked nvd SDRAM muntules according 1o an example

evnbodiment of the present invention.

Figure 3a, 3b, 3¢ depict the flash module's top and bottom drawings and @ oross
sectional reprosentation of stacked multiple flash modules according to s example
evbodiment of the present invention,

Figure 4a, 4b dopict the first high-ond cortrolier module’s top sud bottom drawings

P

gecording to an examiple ambodiment of the preseat invention,

Figure Sa, 8 dopiet the momery module’s ©op snd bottom drawings aecording © sn

exarmple caabodiraent of the presuat nvention,

Mulitple Chip-Maddd MM%W
s 3a Pi ad: 3 ki
Eineline-bothod-dor-Storsme-Nevion
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Figure 88, 6b depiet the first low-cnd controller modaole’s top and bottom drawing

acvording to un example ervbodinent of the present invention,

Figure 7a, Th depiet the second high-end condroller modale’s top and botfom drawings
aceording o un example entbodiment of the present Invention,

Figure 8, 8 depict the second low-end controller module’sopand botiom drawings

b

according to an example erobodiment of the preseat mvention.

Figure ¢ depiets the stacked SDRAM maodales further stacked ou the controlier module
secording 0 an exaviple ernbodiment of the present invention, This configuration s used

for bigh end appheations. The Rgure also shows how the balls bave corresponding pads

for inter-moduls connection.

Figure 18 depicts stacked Hash modales further stacked on the wemory modale
acvording to an example swbodinent of the present mvention, The figure also shirws

how the balls have corresponding pads for mter-moduls connection.

Figure 11 depicts the possible stacking options for the fist ldgheond controlior module
and the memory modules ecording to an example embodiment of the present fovention,

A substrate intorface s used © sttach one group of stacked modules to another.

i Bi-Rags
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Figure 128 i3 av bometrie exploded drasing of the stacking teohnigae presented in
Figure 11 avcording to an example snbodiment of the prosent invention, Multiple

tdertics! staeking s not inclnded fix this drawing,

Figure 12h s another pachage stackivg technique ustng Pio Grid Aveay {(PGA) rathey
than Ball Grid Arrsy {(BOA)Y aceording to sn example embodinent of the present

wvention. This 18 used for casy replacoment and expansion,

Figurs 13 depivis the low-gnd controller module configuratinn with stacked flash modute
according to an example orhistimenst of the present fnvention, The fgure alse shows
how the balls heve corvesponding pads for inter-medule conneciion.

Figure 14 & an isonetnie exploded version of the staching tochuique prosented in Figure

11 gecording o an gxample embodument of the presest nvention.

Figure 15a, 150 depict the sceond high~-end controllor modude configuration with stacked
wromory modules gecording © an exumple sabodiment of the prosont invention, The

figures alse show how the balls have corrgsponding pads for nter-module connoction,

Figure 18 i an isometric exploded version of the stacking technigue presented in Figure

14 agcording ® ap oxample snbodiment of the prosent invention.

Mulitple Chip-Maddd MM%W
s 3a Pi ad: 3 ki
Eineline-bothod-dor-Storsme-Nevion
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Figure 179, 17b depiot the second fow-end controller module configuration with stacked
memory modules aconrding to an example embodimant of the prosent vvention, The

o

figures also show how the balls have corvesponding pads for internndule counection,

Poc

Figure 18 1§ an isoneiric exploded version of the xtaehing tochuique prosented In Figure

b

17 aconvding to an example crabodiment of the preserdt inveution,

Figare 19 shows o pin assignment and conncetion technigue fo be able to scluct spegific

laver tu a multi-stacked module according to an example embodiment of the present

Figure 28a shows another pin sasigument fechaigoe which tses a votational stacking
orientstion to allonw stucking of four identicsl modnles representing different bus

fnterfaces according o an exarnple embodiment of the pressag tnvention.

Figure 28b shows & crogs-seetion reprosentation of the four stacked modules ona
rotational stacking technigue and how thelr wins mates accovding to an example

pedl

embodiment of the present tvverdion,

Figurs 3o shows another pin msigoment and connection fechumique 1o e able to connest

erial chain route from vaultiple modules in g stack acoording to an example

1
I

embodiment of the present invention.

Mulitple Chip-Maddd MM%W
B 1 Pi 33 3 ke
Sinelhing-bsthod Soe-Stompe-Rovites
Rag BiIRaos
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1y conhection ixvonted Hrort ong

Figure 21b shows thorouting of Thow]} a sertad
stack location o snothoy allowing anplication of both vertival and hortzontal expansion

independetly or stowltanconsly according o an example embodiment of the prosent

Hvonhon,

DETAILED DESURIPTION OF THE INVENTION

Figuve fa s a block dlagram of a flash storage system according to a fisst example
snbodiment of the prosent invention. The block disgran shows the entive Mgh-ond
systont that ts medularized, stackesd, and psckaged to achizve the desived Seatures of the
fechnique. The heart of the system i the main controller-processer 181 whick interfaces
with the flash memory, the Hlash PROM and the SDRAM mewvory docks, The SDRAM
is configured from a single bank 182 1o & naxivnen of four banks depending on the
destrod capacity. Each bank such ag 102 wmeludes 3 SORAMs. The flash devices such as
187 ave controlled by the Flash haferthee Condfroller such as 185, Bach controller
supports foar flash buses such ax flash tay AT 186, and cach Sash bos supporiy a
mraximum of & faad devices. The main controller-processor supports four flash interface
controtlos treugh 4 difforont busses such as B bus 384, The four Sask interface
gonivallers with their corresponding Hash dovices comprise the mernory set 188, The
wain controller-processor can sapport from one memory set o w maximum of 15 memeory

sets, This i @ musimum support of 1,920 Hlash devices,

Mulitple Chip-Maddd MM%W
s 3a Pi ad: 3 ki
Eineline-bothod-dor-Storsme-Nevion
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Figure 1D is o blovk diageam of a flash storage system accovding to 8 second
exampie cxaboditacnt of the presont nvention. The Mook dagram shows the entive lowe
end systom that iy modularized, stacked, and packaged to achisve the desired featares of

the technigue. Sinve # low-end systent puay {doeal] sot require 8 Jatse aount et of

SRR

memory capseity, SDRAM mgy [fean]] be Hodigd to one bank 189, or none af ol snd

the supported flash devices may {{is]] also be lnuted sestmet fo ondy two sets of flash

busgs, One zet of flash buses 118 consists of fouwr flash bas with B flash devices

M
f~’>
4,
z

supported per fash bus, wideh reseledn I This i1 a maxinmum supporied suniss ©

fash dovives.

From the busie diey; SBRAM, FPROM, Hash memory, flash mnterface controller,
and the mutn controller-processor, single and multiple chip modules are creuted to
beeeme the basic building bloeks for the stacking techaique presented in the present
wvention. Reforring to figure Jawhich i3 adop view of an SDRAM module, three
SDRAM dics 281 are placed in & singlo sobatrate 283 to beoome the SDRAM modale
which is ove of the basie bullding blocka. The SORAM modnls I8 wpresented In figure |

as # single bank 182 composed of SRRAM 00, SDRAM 01, and SERAM 02 connsated

%
o the SDRAM wnterface 183, AN signals neoded to interface to the contaller modale
and other SDRAM modules rre asaigned in both the bottom balls 284 and top pads 202
respoctively. Bottom bally 204 sre shown in Sigure 2h which s 2 bottom view of the

SDRAM module, three slots 2858 ave creatod under the SDRAM die’x pad attach srea i

aceonunedate bottom wire bonding, Figure 2o 1 the stacked modale crogs sectional

Mulitple Chip-Maddd MM%W
s 3a Pi ad: 3 ki
Eineline-bothod-dor-Storsme-Nevion
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represcntation. Top pads 282 and bottom badls 284 wot as the vertical interconneels
between all SPRAM modules and to the controller modele. Varving the SDRAM die
capacity and the stack quantity result in wide sange of totsl SDRAM capacity deponsting

on the prodect application. The SDRAM devive organization, capacity and bank

L

Hinitations are defined by the muin controller-processor’s SDRAM interfuce
specifications, The main contrellor-processor intendes 1o be used for this exanygde

embodiment of the present inverstion supports a 32-bit wide 4 banks masimum {{max]]

SDRAM configuration.

1 Figuve 3a v 2 top view{], 1] that shows fonr flash dics 381 in 2 single substeats 383

that collectively form partofa d

s Hlash module, which gan [is]] also function

as 8 basie bulding Mook, Al signaly needed to interface with the memory modale and

other flash modules are assigned in both the bottom balls 384 and the top pads 382,

&

respoctively, as shown in FIGE. 3a, 30 and 3¢, In figure 3¢, the flash modules are

b

stacked, Maamam stack guantity depends on the Sash interfics contrpller

i)
by

SERY

speeifications. Top pads 382 and bottom balls 304 aote as the vertival intorconnects
betwson stacked flash modules ynd to the memory module, Varying the flash dis

capaity and the stacking quantity, vesulty W g wide range of twial flash capacity

depending on the prodect application and capacity reguivements. The Hashdevice

o

¢ organization and capacity limitations are defined by the Hash intecface controller™s

Lo

~

specificstions. The flash interfuce controller intonded to be used R this used for this

Ky
By

example embodiment of the present tnvention suppotts 8 flash devices per flash bus, thus

allowing s maxivnen stacking of ¥ fash wodules.

Mulitple Chip-Maddd MM%W
s 3a Pi ad: 3 ki
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Figure 4a shows the top view of the frst example embodiment of the present
invention Hhustrated v g Sest high-ond contrelicr module configomtion. A single

¥ - b

FPROM die 481 is placed at the conter of the subsirate 404, Pads are composed of taw

L

sgctions, ons for the SRRAM module mterfsce shown as 442 and snother for the menory
vaostle tferfice shownas 403, This technique eaabley multiple stacking of heth

SDRAM modules and memory modudes in g single package. Figure 4b shows the bottom

view of the controller muodule. A single main controllerprocessor dic 4886 s placed af the
center of the substrate. The contraller medule bevtmes & base module Ry the package

¢ The

o

{hallsd88} balls 405 are used 1o connect (o the nrain substrate which 1§ typically a
printed cireult bourd (PUBYL

Figure 3a shows the fop view of the memory modale which is also 8 basic
building block. A siugle lash interface controller dic 381 15 placed on the conter of the
substrate S84, Prads are composed of tap soctions, one for the flash module fterface

\

shoven as SU2 and ancther for the other momory module imerface shown as 883, This

i)

iechiique enublos maltiple stacking of flash modules and wmiemeory modules i a single
package. The memory mndule becomes g base mwadnle for the package. Figurs 5b shows
the botlom vigw of the mempry modale, The memeory module balls 808 ave used o

gonnent o the main sebstrate PCR, to the coniroller modales or to the other memaory

Lo

¢ modules depending on the type of configuration desived,

Fignee Ha shows the op view of the seeemd example embodinment of the prosent

invention Hastraded ina St loweend controlior module configurstion. Two SDRAMz

Mulitple Chip-Maddd MM%W
s 3a Pi ad: 3 ki
Eineline-bothod-dor-Storsme-Nevion
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681 and a single FPROM 802 are pluced on top of the modale. This configaration is
flexible. The SDRAMS can be unpopulated in g low performancs application, {nternal
SRAMs f the main controbior-processor will take over the SDRAM functiens, The main
controller-processor 685 s placed at the bottom of the modude, This confignration does
not sHow stacking of the SDRAM which I3 not noeessary for Iow capucity apphications.

Flash modules are stacked on top, {opl] interfacing to the pads 603, _The substrate 684

is the saroe size a8 the Rash modale making s finad psekage stnabler, The bottors balls
886 sro-esed lo interface with theman POB.
Figuve Ta shows the tep viow of the first exaraple embodiment of the present

1

tvention tHustrated s seeond high-end contraller modale configurstion, where four
mwemory modoles 781 can be mownted on separate locations adiscent o vach other
Mimory module interface pads 784 are allovated for multiple stsck configueations. In the

fed

middie of the memory module interface pads, 3 SDRAM dios 782 are mounted. Bach
aves corecsponds o one SDRAM bank 783, wtaling fo s muovmum of 4 SDRAM banks
in the pavkage. The bottom view s presented in Figure b, where the mam controller
procoaser die 785 and the FPROM dic 706 are mounted adjroont o each other. The

o

module’s balls 787 are used for exteraal interfyce to the main PCR.

Figure ¥a shows the top view of the sccond example embodinent of the present
mvention Husrated in 8 seeond low-cnd contrelier module configuration, where enly
twp mernory modudes 881 pan be mounted side-by-side. Momory medaly tterface pads

882 are allncated for mudiiple stacking configurations In the middie of the memary
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module interface pads, 3 SDRAM dies 883 are moantod. Bacl arca comresponds ko ong
SDRAM bank 884, taling to only a maxinn of 2 SDRAM tanks o a package. The
SORAM ¢an ither be mounted er not dopending ou the application. Iiternal BRAMS can
alses beused foatead of the SDRAMS. The stacked memory modudes can also be
configured to support both tnternal aod external Hash intarface controllsr applivations.

g7

ed in Fhzure 8h, where the msin controllesprocessor die 888

T
“

The bottom view is prosen
and the FPROM dip 886 are mounted adiscent o each other. The modple balls 807 are

ueed foroxtornal bntorface fo tho mam PUR.

Figure 9 shows the stacking of SDRAM module ¥ and controlleor nedale 983,
A single ov stacked SDRAM rmodule can be placed o fop of & controllor module, The
pacds for the SDRAM module interface S8 munst align with the SORAM module balls
B4, The botton-nret SDRAM module 988 serves sa tank €, and the top-mest module
986 serves as hank 3L _For low capacity SDRAM requirements, only a single or dusl
bank is cnongh. High capacity devices noeds to bave a maxioman SDRAM capaciiy, thus

stacking the maximam of 4 modaleys, The outer pads 987 ave for the memory madale

Figave 10 shoves the stecking of 8ash modales 18H and memory module 1882, A
four-stack or elght-stack Hash modale s placed on top of a wmemery wodule. The pads for
the flash module nterface 1083 must align with the flash modute balls 1804, The outer

pads 1R are for other momory mestule interface. The Sash nterface controller intonded

o be used for this example embodiment of the present invention supports & maximum of
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4 Hlash bases and cach Sash bus supporty & madnnay of 8 Hlash desviess, The bottom-
most flaah moduls 1806 contains the 4 fash buses” Flush 80 devices sud the top-most

madade 1867 contains the 4 flash buses™ Flash 87 devices,

Figure T shows g sample of & maximized strcking techaique that cun be

cenfigured through veetivsl, borizontal or combined cxpansion. Multiple staking will
incresse the everall height of the modole, thus requining a filler 118 to physicslly

s

inferconnest two stackod modales. A thinner Bller 1182 may b nsed dopending on the

&

height differonnial between the modules which is dependent to the number of stacks
applied. A controiler modale with the stacked SDRAM modules set as the contoller
package 13, A memory module with stacked flash modoles acts a8 the mamory

\

package 1104, Four momory packages stacked topgether form the tasmory st 1188,
Verticnd expansion happens when the controller packagy is stacked with a single or
anitiple memory sets. The figure shows a single memory set o be stscked to the

controller package. Horizontal expansion happens when the controller package 18 lovated

ge
on a different site on the POR relative o the memory sets: Also muoltiple memeory seis oan
b Iocated on diffurent sites o & PCR. Combo expansion happons when both vertical and
hovtzontal expansion technique i implomented simuliancously. The expansion wehique

ix very Hlexible depending on the desived momory capacity, mein PUB size Hotations

aud also height hmiations,
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Figure 123 shows the sometrie and sxploded deawing of the stacking technigne
or the first high-ond contraller configuration, Pios sre sxsigned stratzgioally and mwodules
gre staoked o make possible the ministurization of the outive systom i a packags,
1283 - The Flash Modde
P2 - The Flash BHe
1203 ~ The Flash Modale Fad Interfsce to othor Flash Modules
1304 -~ The Flash Module Solder Balls
1285 - The Memory Modale
1286 - The Flash Interfsce Controller e
1207 - The Memery Module Pad huterface for the Flash Madule
1248 - The Memory Modaly Pad Interface for the othar Memory Modudey
1289 - The Memory Module Rolder Balls
1218 - The SDRAM Module
F211 - The SDRAM Die
1312 - The SDRAM Madule Pad Interface o other SDHRAM Modules
1213 - The SDRAM Module Solder Balls
1214 - The Controlicr Modnls
E21& - The FFROM Dic on top side and the Main Controller-Fracessor Die at the bottom
F218 - The Controller Module Fad Interface to the SDRAM Modules
12317 - The Comroller Module Pad Buerface © the Momosry Modules

1218 ~ The Controlier Madule Selder Balls

MM%W

ke -
SO RO R O

Kol
(340 SR
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vure 12 & another technique ased in thas invention o ease replavoment and

facilitate expavsion. Instead of using Ball Grid Asray (BGAL, Pin Grid Array (PGAY 1219

i used, This method makes it mere Hexible due o the fechnelogy’s inherans foature

P

where replacement ts dong swiftly without any assembly process volved, Horzontal

L

expansion iy also bonefited in this techaonlogy. The figure shows the stacked memory
moddnle as sn example, The memory module s packaged using the PG A technology,
where the top portion of the package becotnes the secket 1228 and the bottorn portion the
pin arvays 1238 The Bler 1221 becomes the package’s top sockot and Iy tuterfaced into
the base module 1232 through sthe BOA 1223, The base medule uses POA 1 intorfacs
1 the bottory package or to the main board 1334, Filler 1228 is alse mountedd nto the maix
howrd 1o intorface the stacked memory modules

Figure 13 shows the stacking of the flash wodule 1301 and the fivst low-end fype
of controller module 1362, A single or stacked flashymodule can b placed on top of the

sontvollor medule. The pads for the Hash nodule tnterface 1303 roust shigeewith the Hagh

5 module balls 1304, This configuration 1s Tor low capacity low performance applicstions,
The nurber of flash modules o be stacked deponds on the desired capacity and is Hmed
ter the supported foatore of the main controller-processor. The main controllor-procoaser’s
flash interface can suppert 3 maximun of 8 buses and @ maxinnen of B flash devices per
bus.

2

Figure 4 shows the isometric snd exploded dmwing of the stacking techaique for

the first loawe-end controller configuration, Plos are sasigned steategioally snd modules are

stacked to make possible the mintsturization of the entive system in a package,
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1481 - The Flash Meodude

1442 Flagh Do

483 - The Flash Modale Pad Interface to other Flash Modules

1484 - The Flash Modude Rolder Balls

T48% - The Controlier Module

1406 ~ The FPROM Dip and the Main Conteoller-Processor Dig at the bottom
1487 - The SDRAM Die

1468 — The Controfler Maodule Pad Tnterface to the Plash Modules

140% - The Controllar Modale Solder Balls

Figure 1Sashows the stackingfechnigue for the second high-ond contrglier
configuration. The stacked flash mododes 1581 are further stacked on top of the memory
modules 1502 which are then mounted on the controller nodude 1583 on fowr difforent
levations. Four mewory modulos can be mounied on our difforent lagatinnson the
controlley module creating a memory set. Stacking morve mernory sty Increasey the jotal
capracaty. The crosssectional representation of the saxd stacking techaique s shown in
Figure 13b, The memory module balls T8 must align o the pad interface 1588 on the
controlloy module, As provicusly discussed o figure 11, Gllers are used to phvsically

gonnect two successively stacked modoles. The controlier balls 1586 will become the

external ierfice to the main board. The final packeage i3 4X higger than the fvst igh

end pption.

~18- Bi-Rags
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Figure 16 shows the sometric and exploded drawing of the stacking technigoe
discussed fn Figure 15, Plos are wasigued strategieally and modules stacked to make

possible the maximum stacking and imercomnection between medules, As proviously

poc

discussed i fguee 11 Allers ave used to phyaically connmset two stacked sveceasively
stacked modhiles.

1601 ~ The Flash Modals

1682 — The Flash Digs

1683 — The Flash Modaole Pads Intecface to other Flash Modueles

1684 - The Flash Module Solder Balls

1685 - The Menwery Module

1606 -~ The Flash Interfsee Controlley Dicy

1687 - The Memory Module Pad Interface to Flash Modules

1688 - The Memory Module Pud Interface to other Memory Meodules

1605 - The Menmwry Module Solder Balls

1616 ~ The Conproller Module

1611 - The SDRAM Dics on top side and the FPROM and Main Coniraller-Processor at
the bottony side

1912 ~ The Contreller Module Pads Interface to the Memaory Modules

1613~ The Controller Maodule Solder Balls

Figure 17a shows the stacking teohuique for the svcond low-end configuration.
The stackod Rash swdudes 1781 are further stacked on top of the momory modules 1782

which arethen mrounted on the controller modude 1783 o two different ocstions. This

Ao dvencd
Y

3
TR x,\;.;\\¢; o

k4
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tochpigne can use both internal and wrtornal fash interfice controller configurations,
raaking this teohuique flexitde. The cross-soctional view ix shown i figure 170 The
meraory module halls 1784 must align to the pad nterface V785 on the controller module.
The controller balls 1786 will become the sxtornal interface to the main board. The fnal

package I8 twice the size of the first high sod option.

Figure 18 shows the isometric and exploded drawing of the stacking technigoe
discussed 1o Figure 17, Plox ave wasigoed strategioally and modules stacked to make
possibile the muximum stacking and fnterconnection between mechiles. As provioualy

b3

discussed in figure 11, fillers are uscd to physically connect two stacked suweessively
stagkid modules.,

881 - The Flash Meodule

18642 - Flash DHes

ERG3 ~ The Flash Module Fads Iterface o other Flash Maodules
1804 - The Flash Module Rolder Balls

1805 — The Memory Modale

1886 - The Fhash Interface Controller Diey

1807 - The Memery Module Pad Interfies to Flash Modules

1808 - The Memory Module Pad Interface to other Moemery Modules
1869 - The Memory Module Rolder Balls

1818 - The Conroller Module

81~ The SORAM Digg on top side and the FRROM and Main Controller-Processor ad

the boitom side

~30- Bi-Rags
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1812 - The Contvalier Module Pads Ioterface to the Memaory Modules

813 - The Conrolior Module Solder Hally

A more detaded tochnigue on how (he ping are assigned wod how modules are

a

placed with differcnt ovientation i the stack is discussed 1 the fellowing paragmphs.

L

Figure 19 shows o fist pin assignment and connection technique that enables s
selection of specifie nodule in a sndiiple modele stack. The Bgere lustrates the
controllor and SDRAM modeles s an exumple. The SDRAM maodulel] s]] bally, such as

t PSRBT, are reprosented by bip oblong shapes, and the pads such ag 1908 are represoited by

simatler oblong shapes. A pad][Padi] o ball connection is represgnted by g roctang!

sich as 19806, The controller modale has four active pads such as 194, one cach for the

four SDRAM moduales such as 1981, The controllor modale s goltive pad 30 1984 s

ponneeted to SDRAM module §7s XO ball 1803, pad 01 to SDPRAM maodale 15 X0 hall

i)

T2, and so on. _The X0 balls ave the setive balls]{[ball}] for the SDRAM modules. All
SDRAM modales are identical which tnclade the connections as follows: X1 ball s
cornected to X1 pad, X2 ball to X2 pad, and so on. The techaiqus involves using #

batdor-like routing nath, s-leddes dike-routing such a5 1988 on the stecked madules,

This technigue coables the controller modnle’s active pad to berouied fo the desirg

Lo

¢ apecific moduls In the stack. _The example cmbodiment illasteated in figure 19 comprises
a repcating pattorn for the balls sud pads. Passive balls are connected within sach
module to passive prads with an offset distance equaling ene pertiadiv distance of the

3

reposting patiers. The importance I the approach using repeating pattern and offsetting
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o~

can be used also in other erbodiment of the prosent invention, e.g. using o offset of twe

T PN

{1211 or any muliiple of the poriodic distance of the repeating pattorn. The exaaple

X

srnbodiment does wot Hmd the scope of the present invention.

L

Another pin asstgnmeny, connection, snd stacking conmbo methad intreduced in

thig venbion is ¢

we-the rotational stacking techudaque,

Fignae 20a shows the pad interconnects for a vortain base modaele and strategie
muwmbering is assigosd. Pads labeled with numbers { 1o 4 reprosent the fnur{T4]] differon

W groups of sipnals, Pads lebelod with the wumber 5 are used for the vertical stacking 10s
{mare details are lustrated n Sgwee 218). Pads labelod with the wumber 6 ave reserved
for power and ground which are common 1o all modudes in the stack. Sinee the sacked

modules arg identical, we van use wistionsl stacking to connect one modile w on growy

of signals and the fellowing rotated stacked module conpeets o another group of sipaaly,

~

15 and soon This way exsures fouwr dentical modulesio bostucked sndooimected to fouwr
different groups of signals from the base modale which &3 typically @ controller. Pad |
2881, upon the substrate boing rotated 90 dogrees clochwise, otonpies pad 2 2062
ncation relative @ an wrotated substrate such as the base subsirate which s typically ¢
contraller, Ina similar marmer pad 1 2881 can be located ot pad 3 2083 location, then

20 pad 4 2884 Jocation upon the substrate beiog rolated 180 and 279 degrees clockwise

respoctively.

-3 Bi-Rags

Page 230 of 766



L

i)

Lo

ATTACHMENT "E"
SUBSTITUTE SPEGIFICATION, MARKED-UR COPY

Inventorg: REY BRUCE el al. Appdt 11322442 Attorney Docket #: 8005.011

20 shows g cross-sectional view of four such modoles stacked over the

base modols. Momory and Controller modules are used as exanpde. Fin s such aa 20858
on the stacked modulos sre the ondy active signsl pins for the mogule. _The rest
{numbered 2 fo 4) 2886 are dircctly connected o the balls undementh thom bt
havelThas]] no other conpections. This way connection iy continued from bottom & top.
The active pin 2007 of the first muodnls 2008 ts shipned to pin 1 pad 2809 on the base
module, and the second module’s active pin 28348 is aligned on pin 2 3811 of the base

madule with sceond modale being rotated ¥ degrees clockwise, Nincepin 2 2812 on

o

the first module s direetly connectad o the ball underneath, this allows the pin 1 on the
second module 23813 to be comnected to pin 2 2811 of the base mednle. Rotting the next
stacked module 80 degrees more, will align 175 setive pinto the base modulefislipin 3
and soon antil the forth rotation,
The last connection fechvigue iy uxed for serial rowting of all madules i the stack
and allowing theor to be externally sccessible for horizontal expansion on s PUB such as

amain board. Fioure 21 shows how this fechnique is implemented in the stacking

$o07

wrethod, The main board 2181 contains the Input signals 2182 which will then be
connectad t IN ball 214 of the base module 2183, _The base module’s OUT pad 2188 1
gonnented to IN ball 28087 of the fest stack module 2106, and so on. _The top modale
IR torminates the signal to the top pad 2169 and routes, with conpection 2113, the
stensl ernally & goother pad 2118 which (s connected diveetly to the ball 2113
andorneathy, {11 Stnes the eodules are dentical, this vouted signal passes through the

pads and balls 21T of the stack nntil it reaches the QUT ped 2114 of the roain board for
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srternal soeess, How the wop module terminates the serial cham and branches them out to

«,
#

ather pads is shown in Figure 21b. Al modulesiimodule ] have a selectable buffer 211
that tri-states the input when pulled fow, The sigral from the IN balls 2188 onters the

wternal civowit 27 and exitls the cirowit connecting to the OUT pad 2118, The baffor’s

L

21IE control Hine s weakly pulled up isternally. “The “StkLow” bsll is connectad
fternally to GND 2818, thus pulling dowe the buffor control line when s madule is

stacked above i, and 100 8] pulled vpowhen vo moduleds stacked divectly above #

o
-

When the buffer gontrel Hugds pulled hgh, it will et the Input signal branch oni 2128 o

the other pads, thus greating e connestion muke o tiwe that loonyranking pessible-the

W teasstp-loop back to the base mednlvwedutens solder balls, When # miodule 15 stacked

shove & module thetis disposed withselectable buffer 2118 in the maones shown, the

buffer control signal &8 polled low, tri-staling the oput sigeal apd disallowing the

.

branching offeet. This technique allows the signal 1o be sccossible to the externad balls of

the base medule, thys horizomal expansion for g sorial slgnal ix sehiovable. The halls are

i)

then myted, with comection 212, to the other modules 2122 on the other locations, The
savne technigue 1 ased on the matn board 2123, when no package is detected on the
“StkLow™ pad, the buffer sllows the nput to connoet 1o the designsted pads on the other
locations, Thedrbstated buflor technigue s rodundant to all lecations. An example ix the

JTAG TDETDQO signal. The diver cirout 2128 sonds out TD signals to the pads and the

Lo

¢ wlosing TDO signal 2124 loops back to the deiver cireait.

Combining these stecking, pin assigning and connection techidques allow

wterconnestion bebwoant modulos with both parallel and sericssignals fo both vortical and
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horizontal expansion. The techmigoe 8 very Sexdble depending on the specific

apphivation, capucity, board sise and height Hmis
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ABRTRALCY

Stscking teelindgues are Husteated in example cmbodiments of the preseat
wvention wherein sermconductor diss are mounted m 3 modale {o become 3 MOUM which
sgrves as the basie building Mook, A sonbinativnCembination of these modules and divs
i a substrate crestes & package with speoific function or & range of memory capaciy.
Several exaraple systom configurations are provided nsing BGA and POA o illustrate the
stacking technigue. Several pin assignment and signal routing technigues are Slustrated
wherein internal and external signals are routed from main board to various stacked

modules. Expansion can be done bath on the vertical and horizontal orientatinns.
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Multiple Chip Module and Package Stacking Method
For Storage Devices

P4l

BACRKGROUND

The present fnvention relates to computor systems, More particulasty, the presost

invention relates 1o Hash memery based semibonducior disk ditves and g mathod of using

poc

.

1 roultiple ohip module (MOM} and Package Stacking technique fo support ministurization

angd moemeory scalability.

Deserintion of Related Ant

18 A flash memory based sentconductor disk drive typioslly use soparste packages
for the Wnterface controller, the DMA cortreller, the processorand sepavate packages for
the Flash devices, the FFROMs and the RAMa, This cuvrent mucthod Hmus the
niniaturization of the enting storage device. In order to sehiove the move to
minfaturization, chip modules aind packages need to be stacked. Stacking both on chip

20 mosdede and package level mdmizes the capacity ta bmited ares thus realizing the
wove 1o minuterize the cotire stovage dovics. A techmigue in stackang ehip modules and
packages strategically to support miniaturization and mesnory svalability i both verticut

and hortzontal orlentation s therefore propossd.

wa
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SUMMARY OF THE INVENTION

T the stacking technigue tHlustrated 0 oxampls ombodiments of the presemg
fvention, semiconductor divy are mounted in & modude to heeorne & MOM which serves

as the basic bailding Bock. Combination of these modules and dies i a substvate oreatey

a package with spreific function or a range of memory capaeity. These packages wre

goked 0 incrense capacity o sdd functipns. A combinstion of difforeont existing
technology such as flip oldp, wire bond, MOM, module stacking, advance packaging, ete.
are wsed to sccomphish highly reliable wodule t© module and package o package

o e

iterconnection and scalability. A single package can have g wide range of capacity
depending on the memory capacity of the die used and the number of modules stacked
within the package. In the proposid package stacking technigue, the stacked modules in
a package serve ax the butlding Dlocks for the package level stacking, Multiple packages

N

Teront packages are stacked o

b

ave stacked to orente the desived memory capacity and dif
oreate desived fenction. Expansion can b done both on the vertica! snd hovizountal

orientations. The techaique 15 o the assigomsent of pins. Small capacily miniature

stovage devices o use the vertical expansion, while high capacity devices with larger

form factoss cun use both vertical and hovizontal oxpansion to muximizs capacity. By

*‘J

bas

using this techrdque, large capaeity storage dovioes sre implomented in @ small package

device, and larger fonm factors achivve biggor rmemory capaciies.

The prosont invention tekes advantage of the existing stacking techuology both on

the mintube and paeRage fevel, This maximizes the capacity troa small aven, voalizing the

miniaturization ransttion, Modular appreach 8 used i ereating baste building blocks
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which can be tested individoally and replaced casily prior to fival packagang, making the
tochmiqus reliable, and cost effoctive. A wide range of capacity cun be configured
throngh variation of die capacitios sud stacking medules andvor paokages, Expanding
capacity may be implemented vertically, horbrontally or both, depending on board area

v

and desired capacity,

BRIEF DESCRIPTION OF BRAWINGS

Nev that the munaer v which the abeve recited foatures, sdvantuges sud olyects of
the presont invention gre attained snd can bo nnderstocd o detail, & more particudsr
deseniption of the favention, briefly scomarized above, may be had by reforence o the

ewbodiments thereof which are ustrated i the appended drawings,

It 15 1o by noted, however, thet the sppended drawings Husteate ondy typicsl
gmibodiments of this nventinn sngd sre therefbre not to be considered Houting of 83

seope, for the present tnvention wmay admit fo other squaally efftetive embodiments.

“igure 1a shows the block diagram of the stackable system for bigh performunce, high
capacity devices secording to an erample embodiment of the prosent invention,
Figure b shovws the block diagram of the stackable system for Jower performunes, lower

capacity devices according to an example embodiment of the prosent fnvertion,
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Figure 28, 2B, 2¢ depet the SDRAM module’s top and botlom drawings and a cross
sectional vepresentation of stacked multiple SPRAM modules avcording o an exaniple

embodiment of the present invention.

L

Figure 3a, 3, 3e dopiot the Hash modude’s top and bottom drawings and 2 crosy
soctional vipresentation of stackord nultiple Hush medules according to an example

smbodiment of the prosent byvertion.

Figure 4a, 4b depict the first high-end controlier module’s top and bottom drawings

1 according to an example crbodimet of the pregent invention

Figure Sa, 5b depiet the momory wiodnle’s top and bottony drawings according to an

example envhodimment of the prosent vention,

5 Figare fia, 65 dopict the first low-cad controller modnle’s top and bottomn deawings
apcording to an example ervbodinent of the present invention,
Figure 7a, Th dopict the second high-end vontroller modale’s top and bottom drawings
gecording to an examiple ambodiment of the preseat invention,

2

Figure 8a, Bl dopict the sccond low-end controller module s top and botions diawing

gecording 0 an example crnbodizaent of the present lnvention

-

e
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Flgure § depicts the stacked SDRAM maodules fasther stacked on the controiier module

acvording to uu exampls ervbodinent of the present invention, This configurating s use

foor high end applications, The figure also shows how the balls heve corresponding pads

o~

for infer-madale connection.

Figure 18 dopicts stacked flash modulos farther stacked on the memory modude
aceording o an example embodimerst of the prosent imvention. The figure also shows

how the balls have corvesponding pads for inter-modale conngetion.

Figure 11 depicts the possible stacking options for the fust high-ond centrelior module
gndd the memory modules according 0 an exampe ambodiment of the prosad invention,

A sobstrate intorfacs 13 wsed to attach one group of stacked modules to another,

Figare 128 iv sn tsometric exploded drawing of the stacking tuchnique prosented i
Figure 1 sccording o an oxample enbodinent of the present invention, Multiple

identical stacking is vot incloded in Hus drawing.

Figure 12b & ancther pachage stacking tochnique using Pin Grid Array (PGA) rather
than Ball Grid Array (BGAY according to su oxample embodiment of the present

wveotion, This is wsed for cayy replacement and expansion.
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Figure 13 depivts the low-cad controller module configuration with stacked fhash module
accaording to un example envbodiment of the prosent Invention, The figure alse shows

g

how the bally heve corvegponding pads for intermadale connection.

Figure 14 18 an isoneiric exploded version of the xtaehing tochiique prosented in Figure

b

11 aconvding to an example crabodiment of the preserdt inveution,
Figare 18a, 158b depict the seoond high-end controller muodude configaration with stacked
mwemory modales seeording © an exumple smbodiment of the present invention. The

figures also show how the dalls kave cerresponding pads for inter-medule connection,

Flgure 18 i an isometrie exploded version of the stacking technigue presented in Figure

14 agcordivg oan example srrbodiment of the prosent nvention.

Figure 17a, 17h depict the second low-end controllor module configuration with stacked

menory modides according to an cxample ewmbodinsent of the present ivvention. The
Huures also show how the talls have corresponding pads for interamodule connection.

Figure 18 &5 an isometric explogdod version of the stacking fechotque presenied in Figare

17 aceording to an oxample embodiment of the present invention,
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Flgure 19 shows a pin sssignment and connection feohuigies 1o be able to seleet speeifiv
lavor in ¢ multi-stacked module avcording to an exaniple embodiment of the prosent

fnvention.

Figure 282 shows another pin assignmeat techoique whitch uses a rotational stacking
oripatation to allow stacking of four identical modules representing difforent bus

interfuces according 1o sn example enbosdiment of the present invention,

Figure 20h shows a cross-section reprosentation of the four stacked modules on s
rotaticns! staoking oohnique and how their plas mates sccovding © sn cxample

ewbodiment of the present invention,

Figure 213 shows another pin assignment and connection technigee to be able to connet
& sevwal chain route from wmultiple modales w s stack secording to an exampde

cahodiment of the prosent hovardion.

Figure 21b shows the routing of a serial chaln connection from o stack Incation w
another silowing application of both vertical and horizental expansion independently or

stmniancowsly according 0 s onample embodimers of the prosent invention,

&
3
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DETAILED DERCRIPTION OF THE INVENTION

Figere Tais a block diagram of a flash storage systens according to a fisst example
arabodiment of the prosent invention. The block diagrant shows the entive high-end

o

systen that is modilarizod, stacked, snd psckaged to achisve the desired fratures of the

fechmque. The heart of the svstem s the main controller-processor 181 which interfaces

with the flash memory, the Hash PROM and the SDRAM memory blocks, The SDRAM
is configured from a single bank 182 1o & maxivnsm of four banks depending on the
destrod capacity, Each bank such as 102 tneludes 3 SDRAMs. The flash devicss such as
187 ave controlled by the Flash Interface Controllor such 48 185, Each controller
supports foar Hash buses such ay flash Ty AT 186, and cach Sash bas supporis &
mwaximem of & fush devices. The main controllor-processar supports four Hash interface
controllers through 4 ditforent busses such as B bug 184, The four Saddc fnteface

canirallers with their corresponding Hash devices comprise the memory set 188, The

mwain controller-processor can sapport fom one memory setto g mesaium of 15 momory

s

s This ix ¢ muximum support of 1,920 flash devicex

s

1

Figure 1bis a block diagramof a Hash storage sysiem according 1o a seeond
exampie snbodiment of the present rvention. The block diagram shows the cotire low-
cand syston that s modndarized, stacked, and puckaged wr achiove the desired foatures of
the technigue. Sinee o low-ond system may 1ot require @ large swount of memory

gapacity, SDRAM may be limited to one bank 188, or none at all, sud the supported Hash

devices muy abso be limited to only two sety of flash buses, One set of flash buses 116
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vonsists of four flash Weowith 8 e devices supported per flash buy, which resulis ina

paginniy supported number of 64 flash devicss

From the basic diey; SDRAM, FPROM, Jash memory, flash intevfacs controller,
~

L
2

and the main controller-processor, siagle and multiple chip modules are created to
become the basie butlding blocks for the stacking teebuique presented o the present
wvention. Reforning wo figure Ja which isdjop view o an 3DRAM module, three

SDRAM dien 281 are placed in # single subatrate 283 to bocoms the SDRAM modsale

e
which ts one of the basie butlding Bocks, The SBRAM moduls iy reprosented in figurs

W asa single bank 192 composed of SDRAM 00, SDRAM 81, and SDRAM 02 connected
o the SDRAM mterface 103, Al signals netded 1o nferface o the controller modale
and other SDRAM modules are asddgned in both the bottony balls 284 and top pads 282

respectively. Bottom balls 204 are shown fu figure 2b which i a bottom view of the

SDRAM module, three slots 288 ave creatod under the SDRAM die’s pad atiach svea to

i)

aceommodate boattom wive bonding, Figure 2o s the stacked modnle cross seotional
representation. Top pads 282 and botworn balls 284 act as the vertical thierconnects
betwooy all SORAM modules and © the controllor module. Varying the SDRAM dic
capagity and the stack gquantity, vesults v wide range of total SDRAM capacity

depending on the product application, The SDRAM device evganization, capacily and

Lo

¢ bank Hontations are defived by the main controller-processor’s SDRAM interfice
specificstions. The muin controblar-processor intended 1o bo used for this example
prbodiment of the presont inventien supports & 32-bit wide 4 banks maximnm SDRAM

condi guration.

~10
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Figure 3a 1§ a top view that shows four flash dies 381 in & single substvate 303
that cellontively form part of & flash module, which an also funchion as a basic building

block. Al signaly necded to interfies with the memery modale and other Hash modales

2

S are assigned in both the botton balls 384 and the top pads 382, respectively, as showy i

FY3S, 3a, 3b and 3o dn figure 3o, the flash modules are stacked, Maximum stack
quantity depends on the flash interface controller specifications. Top pads 302 and
hottonm balls 384 acts axthe vortica] iervonneots botween stackod flash modides and w
the memery module, Varving the fash dic capacity and the stacking quantity, rosults in a

W wide mange of totsl Rash capacity depending on the product applivation and capacity
reguirerments. The flash devies orgamzation snd capacity Bmitations are defined by the
Hagch interface controller’s specifications: The flash interfuce controller intonded to be
ustad for thix used for this example sobediiment of the present invention supports ¥ flash

devices por flash bus, thus allowing 2 mestmums stacking of ¥ flash modules.

i)

Figure du shows the op view of the first oxample embodiment of the present
ivetion iHostrated noa fivst high-end controlior module configuration. A single
FPROM dip 4081 is placed st the conter of the substrate 484, Pads are composed of two

sections, one for the SDRAM module tnterfice shover as $82 sod ancther for the memory

Lo

¢ woduls interface shown as 403, Thiy technigee soabley odtiple stacking of both

SDRAM modules and mevaory modides in g single package. Filgure 4b shows the bottom

Py

o’
\1 £

vizw of the controller module, A single main controllerprocsssor dic 486 1§ placed st the

conter of the substrate. The controllier module beoomes & base modale for the package,

~11-
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The balls 405 are wsed to gonnect 1o the main sobstrate which is typically o printed eiveutt
board (PCR}YL

Fignre Sa shows the top view of the memory moedale which s glso a baste
building block. A single Qash interfyoe controller die 881 &5 placed on the conter of the
substrate 884, Pads are composed of two seotions, ong for the faad moduls nterfsce
shown as 502 and santher for the other memory module Wterface shown ss §83. This
technigoe cnables roudtiple stacking of Hash modaies and memory woedules in a sogle
package. The memory module becomes a base module for the package. Figare §b shows
the bottont view of the memory module. The meomeory module balls 808 e used
conect to the matn substrate FOE, tothe controlor modules or o the other memory

mignules depending on the type of configuration desired,

Figure 6a shows the top view of the second sxample smbodiment of the prosent

tvention Hustrated W a fisst low-end controller modale configuration. Twn SDRAMs

681 and g single FRROM 882 are placed on top of the modnle. This confignration is
Hexible, The SDRAMs can be unpopelated in 2 Jow performeanes apphication. Intoral

SRANS in the main controlior-grocessor will take over the SDRAM finetions, The main
controller-processor 8% is pleced &t the bottom of the module. This venfiguration does
aot allow stackingofihe SDRAM which s nod necessary for low capacily applications.
Flash modules are stacked on top, interfacing to the pads 883, The substeate 684 s the

same size s the flash medule mabing itx fual package smallor. The bottom balls &06 are

e

used o interfsce with the main POB.

“12."
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»~

vure 7o shows the fop view of the first exarple embodiment of the present

mvention thustrated in 8 second high-end contrellor moedule configuration, whers four
memory modules T8 pan be mounted on scparate lopations adiacent o vach other.
Memory module interface pads 784 are allocated for nudiiple stack configurations. In the

§3
h

middle of the memory module Uaterface pads, 3 SDRAM dics 782 wre mounted. Each

L

grea potresponds 1o one SDRAM bank 783, totaling t o meximnum of 4 SDRAM banks
in the package. The botton view is presented in Figare Th, where the main controlles-
provessor die 708 and the FFROM die 786 are moountad adjacent to each other. The

rcciale s badls 787 wre used forextornal inerfrce fo the main POR.

Figure Ba shows the top vigw of the second example embodiment of the present
ivention Hostrated i u seoond low-end contraller modnle configurstion, where only
fwo menwwy modules 84 can e mounted side-byveside. Meamory module interface pads

882 are allocnted for multipl stacking configurstions. In the middle of the memory

i)

module imterface pads, 3 SDRAM dies 883 are monnted. Bach ares corresponds o one
SDIRAM bank 884, totaling to only s maxinnen of 2 SDRAM banka iy & package. The
SDRAM can vither be mounted or not depending on the applicstion. Internal SRAMS can
also boysed nstend of the SDRAMS. The stacked memery modules can alse be

configpred to support both doternal and oxternal Sash interface controller spplications.

Lo

¢ The bottom view i3 presented in Figure 8b, where the main controlles-provessor dic ROS
and the FPROM dic 888 wre mounted adjacont ©v each other. The module balls 867 are

&

used B extornal interfive to the main PCE,
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vure & shows the stacking of SPRAM modude 981 and controller modaole $82.

A single oy stscked SORAM modude caw be placed an top of ¢ controlier module. The
pads for the SORAM meduls interface $03 roust align with the SORAM meduls balls

984, The bottomemost NEIRAM module 988 serves as bank 8, and the top-anest module

L

Bi6 surves as bank 3. For low capacity SDRAM requirenients, only a single or dual bank
is enough. High capacity devices nouds 1o have 2 nuoamum SDRAM capacity, thus

stacking the maximun of 4 modules. The outer pads 887 ave for the memory wodule

1 Figuve 10 shows the stacking of Sasdo modules 1881 sud moemory madule 1982, A

four-stack or cight-stack flagh module 18 placed on top of @ memory module. The pads for
the flash wodule interface 183 muost align with the flash moodols balls 1884, The outer

pads TGS are fuw other memony module mterface. The Hash mterface controller intended

te be used for this cxample eobodiment of the preosent invention supports & maximom of

i)

4 flash bases and cach Hash bus supports @ maximurn of B flash dovices. The bottom-

most flash wodule 1806 containg the 4 Rash boses’ Flash B0 dovicey and the top-moat

fednle 10T containg the 4 flasicbuses” Flash 67 devices,

Figave 11 shoves a sample of & maxinized stsckoing techmique that can be

Lo

¢ configured through vertieal, hovizontal o combived expansion. Maoltiple staling will
mcresse the everall height of the module, thes requiring o fller 1181 o physicslly
interconnedct twe stacked modyles, & thinner filler 11O may be used deponding on the

hetpht differcntis] botween the modules which is dependent to the wamber of stacks
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apphed. A controller modale with the stacked SDRAM modudes act ay the controlier
package 1183 A memory module with stacked flash modules acts as the memory
package 1104, Four momory packages stecked topother forra the memory set 1188,

ooy

Vertical expansion happens when the controlier package i stacked with a sin

munltiple memory sets  The Hpure shows a single memory set to be stacked to the

centrollor package, Horlzontal expansion happens when the centrallor package 15 locied

ot & different site on the POB relative o the memory sets. Also muliiple memory sets oan
o focated on different sttey on 3 PORL Combe expansion happeny when both vertical and

hovizontal expansion techuigue s implomentod simultansoudy. The expansion technigue

1y vory flexible depending o the dosired miemory capacity, main POB stre limitations

gned alse bheight Hndtabions,

Figure 12a shows the Bometrie and exploded drawing of the staching tochnique

“h

or the first higheond controllor configuration. Fins are assigned stratopivsily and mpdules
ave stacked 1o make possible the nimgturization of the cotire systom in apackage.

1281 ~ The Flash Module

1202 - The Flash Die

1283 - The Flash Module Pad Interfacs t other Flask Modules

1284 - The Flash Modale Solder Ralls

288 - The Memory Module

1206 - The Flash tuterface Coutroller Dhg

1207 ~ The Memory Module Fad Interfsce for the Flash Medule

1208 — The Moemery Module Pad Diderface 5r the other Memory Module

15
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§1289 - The Memory Module Rolder Balls
F218 - The SDRAM Module
211 - The SDRAM g
212 - The SDRAM Module Pad Interface {0 other SDRAM Modules
213 - The BDRAM Module Solder Balls
1214 -~ The Controllor Madale
2315 - The FPROM Die on top sido and the Main Confroller-Progessor Die at the boltom
12186 - The Controller Module Pad ntorfuce to the SDRAM Modules
1317 -~ The Contreller Module Pad Interface o the Mamory Madules

1218 ~ The Controllor Maodole Selder Balls

Figure 130 is another tochnigue used i thix fovention © ease replacement snd

wl‘q

acititate cxpansion. Instosd of using Ball Grid Arrgy (BOAL Pin Grid Avvay {(POA) 1218
v used. Ths method makes i more flonible due to the tochnology™s wnherent feature
where replacement 1y done swafily without any assombly process tovolved, Hovizontal
sxpansion is also benefited in thiv technology. The figure shows the stacked memory
module as an exavpde, The memory madels i packaged neing the POA technology,
where the fop porbion of the packsge becomes the socket 1236 and the bottom portion the
pin arrays 1239, The filler 12331 bocomes the package’s top socket mnd is inderfaced info
the tase modaele 1222 through the BGA 1223, The base maodule uses PGA o interface o
the bottom package or to the main bosrd 1224, Fillor 1325 15 also mounied info the main

Board § nterfice the stacked memory mndudes

~ 18-
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Figure 13 shows the stacking of the flash module 1301 and the finyt low-end type

of controller module 1362, A single or stacked flashymodule can be placed on top of the

sentrallor medule. The pads for the Hash nmodule tnteeface L33 must alige with the Hagh

wodhale balls 1384, This configration is for low capacity low performance apphioations,

The mevber of Hush modules to be stacked depends on the deaired capacity snd is Himited

ter the supported! frature of the main cortroller-processor. The main controller-processer’s

fash interface can support s maxinam of 8 boses and & maximung of R flash devices per

bus,

Figure 14 shows the tsometrie ant exploded diawing of the stacking technigue for

the st loweend controlier configuration, Pins are sssigned stvategically and modules are

stacked o make possible the mindaturization of the entive systeny in a package.

1481 - The Flash Module

1402 ~ The Flash Dre

1483 - The Flash Module Pad Inferface to other Flash Modeles

1404 ~ The Flash Modale Solder Rally

1408 - The Controlier Moduls

E406 - The FPROM Dic and the Main Controllor-Frecessor Dic at the bottom

1487 — The SDRAM Die

1408 - The Controller Moduls Pad Inderface to the Flash Modales

14409 - The Conmroller Module Solder Balls
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> 152 shows the stacking tochnigne for the second bigh-wud controfler
configurativn, The stacked flash modules 1881 are further stacked on top of the memory
modules 1502 which are then smonnted on the controller module 1383 on four different
locations, Four momeony modales can be mownted on four diffirent lovations on the
eontrollor module creating & memory set Stacking more piemory sefs ingrsases the total
capacity, The cross-sectionad represontating of the said stacking techabyue is showr in
Figare 15b, The memory module halls 1384 muost slign fo the pad inferface 1885 on the

controller modale. As proviously discassed in figure 11, SHors are used to physieally
gormneot bvo successively stacked modules. The contrallor balls 1586 will become the
external interface to the main board. The final psckage 15 4X Mguer than the Hest kigh
et option,

Figure 16 shows the i sl exploded doawing of the stacking techniqus
discnssed n Figure 15 Pmg are assipned strategically sud modules stacked o miake
possible the maximmo stacking snd intorconnection bebween modules. As previpusly
discussed fu figere T, fillers are vsed to physteally connect two stacked successively
stacked modples,

1881 ~ The Flash Madule

1602 — The Flash Dies

1683 - The Flash Modude Pads Interface to other Flash Modules
1684 - The Flash Module Solder Bally

1603 - The Memory Module

18808 ~ The Flash Interfice Contraller Dies

~18.
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1687 - The Memory Module Pad Interfacs to Flash Modules

1688 - The Memory Module Pud Interface to other Memory Meodules

60 - The Mempry Module Selder Bally

1516 - The Controlier Moduls

16311 - The SDRAM Dies on top side and the FPROM and Main Controllor-Processor at
the bottom side

1612 - The Controlior Module Pads Interface to the Memory Modules

1813 -~ The Coutroller Modole Solder Bally

Figure 17a shows the stacking ochnigus for the second loweend configuration

The stacked fash modules 178 are flrther stucked ondop of the memory modales 1783
which are theiy mounied on the controller modude 1783 on two difforent focations, This

fochmique cun use both futernal and extorast flash inwerface controller configurations,
muaking thiy technigue floxable, The cross-sectiona view is showr in figure 17, The
memary mednie balls P78 must align 1o the pad mtorface 1788 on the controller modale.
The controller balls 1708 will bevorss the exiernal interface o the vaain board, The fimal

package s twice the size of the Grst high end option.

Figure I8 shows the isometie and exploded drawing of the stacking techique
discussed in Figure 17, Pins are assigned strategically and modules stagked to make
possible the maxivaum stacking sud nterecancetion betwesn modules. As previously

digonssed in fgure V1 fllors sy vsed o physically comnect tvo stucked successively

stacked modales,

k4
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1881 - The Flash Module

1842 - Flash Digs

E803 -~ The Flash Module Pads Titerfacs o other Flash Madales
1884 - The Flash Modude Rolder Balls

TR - The Memery Module

E886 - The Flash Intorfsce Controller Doy

1807 - The Momory Module Pad hiwerface to Flgsh Modules

1868 —~ The Momory Modale Pad Interface to other Momory Modules
1B8% - The Memuory Module Solder Bulls

1818 ~ The Contrelier Module

IHHT - The SDRAM Dics on top side and the FPROM and Main Controller-Processor at
tha bottom side

1812 - The Controller Module Pads Interfsce to the Memeory Modulex

ER13 - The Controller Madule Solder Balls

A mwore detatled technigee ou bow the pins ave sssigned and how moduoles e
placed with differcnt ortentation in the steck ix discussed in the following paragraphs,

Do &

Figare 19 shoves a first pin ass

&£

et arwd connection teehnigne that enables a
selection of specifie module in a maltiple module stack. The figure Slustrates the
controllor and SDRAM modules ay an oxample. The SORAM module balls such ay
1987, are represented by big obdoung shapes e the pads such as 1998 are roprosonted by

fec

smallor oblong shapes. A pad to ball cormection 1s represented by a rectangle, such g3

~20-
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1988, The controller modele has four active pads xuch as 1984, onc cach for the fopr
SDRAM modoles such as 1901, The controller modals’s sctive pad 00 1984 is

sermnpoted to SRRAM madule §7s X0 ball 1903, pad 01 to SERAM masdnle s X0 ball

beg
P

1982, and so on. The X1 balls wee the actrve badls for the SDRAM modales. Al

SDRAM modeles wre identical which (nelude the connections as followa: X1 ball is

L

cenmpotod 1o X1 pad, X2 hall to X2 pad, and seon, The wohaigue involves using 8
fadder-like routing path, such ay 195 on the stackod wiodales. This webmigue cnshles
the controller modale’s active pad to be roated to the desired specific woduls Incthe stack.
The exsmple embodiment dlisteated in figure 18 conprises s ropesting pattern for the

o balls and pads. Passive halls are connectzd within cach medale to passive pads with an

of

st distance pqualing one pentodic distance of the repeating patisr, The importance 8
the approach ssing repoativg pattery and offSctting of the passive ball 1o passive pad
within saeh module, other offsst distanees can be vsed alap ivother ambodiment of the

pe

prosent myention, ¢.g. using s offsct of two or any multiple of the periodic distanee of

e X

i)

the repeating pattoyn. The exaraple cmbodiment does vot lmit the scope of the present

rvention.

Another pin sssigureent, connection, and stacking combe methed mtrpduced

this invention is the yolational stacking techaigoe. Figore 30a shows the pad

Lo

¢ intereonnects for o certnin base module and sirategic numbering v aasigoed. Pads labeled
with numbers 1 to 4 represent the four different gronps of signals, Pads lubeled with the
nnihor 3 are used o the vertivs! stacking ¥0s (mors dotetls sre thustrsted in Simwee 21a)

Puds labeled with the mumber & ave resersed for power and ground which are commaon o

~21-
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all modules n the stack. Xince the stacked moduies are ideutivad, we can use rotationud
stacking to connect one medule W one groupof signals and the following retated stacked

maatnle connects to another group of signals, and so one This way onsures four idontical

mosdules to be stacked and connected to four difforent groups of signals from the base

L

modute which i typically a controlier, Pad | 288, wpow the sudsirate being rotated 96
degroes clockwise, cecupcs pad 2 2802 location relative & s urotatod substvate such
as the base substrate which is typically & controller. In s simtlar manner pad 1 20881 can
be focated at pad 3 2083 location, thew pad 4 2884 location vpon the sobsteate deing
rotsted 188 and 270 degrees clockwise respuctively.

w Figuve 20 shows 8 cross-secttonal view of four such modules stacked ever the
base module. Memory and Controller modales ave nsed s example. Pin 1s sach as 2085
on the stacked modoles are the only aotive signal pins for the module. The rest

{rumbered 2 to 4) 2008 wre divectly connscied to the balls underasath thom but have o

other connections, This way cenneotion is cortinued from bottom 1o p, The active pin

i)

2007 of the Hraf onpdude 2008 i sligned to pin 1 pad 3809 on the base modale, and the

seennd modale’s sotive pin 2016 by aligned on pin 22011 of the base module with sevond

vicdnle being roteted 90 degrees elockowise. Sinve pin 2 2812 on the first module s
directly connocted o the ball ynderneath; this allows the pin 1 o the second module

2813 o begonnected fo pin 2 3011 of the base modude, Botating the nest stacked

Lo

¢ module 90 degress more, will align i active pin o the base module pin 3 and s on

anil the foalrrotation.

“f;§ '}m
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The kst connection feehnigue i waed for sevial routing of all wodudes i the stagk
angd sHlowing them © be exteraally scoossitile for horizoutal expansion ona POUB, suchas
& matr board. Figure 21 shows how this technique s implemented i the stacking

wethod, The main board 2181 containg the input signals 2182 which will then be

L

connected o IN ball 214 of the buse module 2183, The base module’s OUT pad 2188«
ponneeted to IN ball 2107 of the fiest stiok mpdule 2106, and so on, The top medals
Z10R worminates the sigal to the top pad 2189 and routes, with connection 2183, the
sigmal wternally 1o avother pad 2118 which i connected diveetly to the ball 2113
underneath. Since the modoles are tdenticsl, this routed siznal passes through the pads
1 and balls 2111 of the stack until it reaches the OQUT pad 2114 of the ranin board for
extornal access: How the top medele tommnates the serisl] chain and branches them outio
other pads By shown fy Figurs 21h AR modules have a selectable buffer 2118 that tri-
states the foput whea pulied low, The signal frony the IN balls 2116 saters the intornal

cireutt 2117 and oxits the cirenit connecting o the OUT pad 2HE, The buffor's 2115

i)

control ine 18 weakly pulled up tnfomally. The "Sthlow™ hall is comnected intornsliy fo
OND 2119, thuy pulling dowa the buffer control Hoe when & modulde is stacked above it
sud it s pulled up whes no modaele 18 stacked directly above i When the buffer contrpl

line s pulled bigh, el let the input signal branch out 2128 to the other pady, thus

greating @ copnection route or irsce that loops back to te basemodule solder balls

Lo

¢ When a module s stacked above a moduls that s disposed with selectable baffer 218 in
the wunner shown, the buffor control signal ix pulled low, wi-stating the nput signal and
dizallowing the hranchung offect. Thistechuique alfows the signal o be acoossihi tothe

&

axternal balls of the base maodude, thos horizonisl expeasion for & serial signal is

233
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achievable. The bally are they routed, with conncetion 2821 to the oiher modules 2122
ors the other locationy, The same technigue is used on the main boeard 2323, when no
package is detected na the “Stklow” pad, the buffer allows the input to connest ta the
destgnated pads on the other locations. The trivstated budfer technigue is redundant to all

Ipcations. Anoxample 8 the JTAG TDLTROG signal. The diver eirouit 21238 sends out

T siunaly to the pads and the closdng TDRO signal 2124 foeps back © the driver clrouit,

Combining those stacking, pin assigning and connection lechnigues allow
interennnection between modulos with both paralle! and sorics signsls fo both vertival and
hovizontal expansion. The technigne s very flexible depending on the specific

ayphication, capacity, board size aned height hmit

X &

24
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ABRTRALCY

Stscking teelindgues are Husteated in example cmbodiments of the preseat
wvention wherein sermconductor diss are mounted m 3 modale {o become 3 MOUM which
serves as the basie building block, A conbination of these modules and dies in 8
substrste creates & puckage with specific function or & mange of womory capaeity
Several exaraple systom configurations are provided nsing BGA and POA o illustrate the

stacking technigue. Several pin assignment and signal routing technigues are Slustrated

wheretnt intornal and external signuls are routed from main board to various stacked

modules. Expansion can be done bath ois the vertical and horizontal origntatinns.

225

<L
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ATTACHMENT "E"
Altornay Docketis 8005 0N

IN THE UNITED STATES PATENT AND TRADEMARK OFFHCE

In e Application oft BRUCE el Ciroup Art Unde 3892

Serial Moo THIZT 442 Exanunen:  ULLAH, Elias

Apphivation Filing Date 29 Do 2003
}

Forr  MULTIPLE CHIPF MODULE AND PACKAGE)
AND PACKAGE STACKING METHOD FOR )
STORAGE BEVICE }

Comnnssionor for Patonts
POY Box 1450
Alexandein, VA 223131430

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 113600

Dy 8

In conjunctinn with the Response 1o the Office Action, submitted on oven date herewith,
thix is a request under the provisions of 37 CFR L138{a) to extend the peniad for filing aroply iy

the above idenifiod application,
The requested extension and for are as fellows, indicated halow:
Frus Paid
Cne month (37 OFR LITEMED Fee (soall cxtity: $63.000) §.00

Twomonths 37 CFR LITRNEN  Pee (small entityr $245.00) .00

e
1.8

X Throomounths (37 CFR L17a)3)  Feo (small entityr 8335.00) Paid

X.. Applicant claims small entity status, (See 37 CFR 1,27

%

nee Broce efal. (0.8, Serial No. 113029423 Fage 1 of
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Altornay Docketis 8005 0N

Pavient Mothod:

X Payment by oredit card Yuwough EFS-wab s provided.

Authodieation o Charge/Credit Fees and Constryctive Peliion

&

X The Ddrector is bereby authovized tooharge sy foey which nay bo required, or ovedit any

»w

overpayment, o Doposit Acconnt Number; S0-4068. Please freat this anthy iof 46 charge all

reguirsd fees under 37 OFR 117 a5 8 construetive petition for an extension of tine i accerdauce

with 37 OFR L I36{a3)

Aignaiure: Stephen B Unardg) Dater 37 dung JOOR
Teleghone: 408244 21643 18

ame:

Uniarte Law

20271 The Aldmeds, Sulig 225
San Jose, CA 3126

Tely 408 24842164 ext, 111
Fax: 408,716,365 ]

Easadl meilii@unasisiav.com

Inep Brucp etal, {18, Seriad. Ko 1HR2:442) Page 2of 2
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ATTACHMENT "E"
Altorney Docket: 8005011

IN THE UNITED STATES PATENT AMD TRADEMARK (WFICE

Inre Applicatin off BRUCK st al, Croup Art Linit 2892

Sorial Moo 11322442 ULLAH, Eligs

Apphcation Filing Dt 29 Dec 2003

PACKAQGE

For 3
HOD FOR

e v Ve Sl o e

eicxamhm "v »’\ 23131450

EXCERS CLAIM FEE FAYMUNT AND DEPOSIT ACCOUNT AUTHORIZATION

Drear Bix

Auwthotidlpat Favogt of Breass Clana Feos, I Required
it i helioved that sy additions] foe required Sir pow odsime 27231 has beon proviously pabd sinse
elaios 1 throngh 13 seere pravipusty canceHed/withdraws by the Applicants in 8 previously Siled Rosponse

b Restrietion regquiremest. Ty the event of avy deficioney or overpayman involbving exoess clabm foos or
otherwise, the oredit cand scooont ofibe wodemsigned showdd be charged ov ebadited foecordacsts e
atryctions splected duting fillng of the attached Besponse and Asvesshuent 10 Office Action filsdon sven
date horpwith vie BFS-Web; or by using the following depostt suomunt

Asoomg N
Acrount M

VRN "R}-\‘;‘; HEN

Raspoutislly subudited,
On behadf of the Applicants

Dated; 13 Febryary 2009 fatephen R Urlarte/
Stepbenc R, Urlarie, Reg Mo, 40,854

Thee Uriarte Law Fiom
21 The Al m(‘;h Saite 2

o

‘mn o*«» £

Email maildheriartelaw com

sanss
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Electronic Patent Application Fee Transmittal

Application Numben:

11322443

Filireg Date:

2D 2008

Title of nventiomn

Multiple chip medule and pashage stacking method for siorage devises

First Named hhwentor/Applicant Namwe:

Rey Bruce

Filer:

Sephen Radddiff Udarte

Attorney Docket Numben:

o050

Filad as Smalt Entity

Utility under 35 USC 111 {a) Filing Fees

Daseription

Fee Cade

Quantity

Amount

Sub-Totsl in
LSD{R}

Basic Filing

Pagas:

Claivmse

Miscollansous-Fillrag:

Patition

Patent-Appeais-and-bnterference:

Posi-Allowance-and-Fostdssuanoe

Extarnsion-of-Time:

Extension 3 manthe with Sipeaid
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Daseription ATTACHM %’é‘ I@eiel_sz Quantity Amount ﬁwgvggﬁai in
{5}
Miscellaneots:
Total in USD($) 55%
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E§e§tmﬁé£§é&?§lﬁ.&|@§£$§§f Raceipt

EFS i STORTER
Bpphivation ¥umbe: VI3Z2442
fatarnational Spplivaticon Numbern
Confivmation Mumbess 5948

Title of Invention:

Multiple chip medtle and pashage stacking method for storage devises

First Mamed lnventar/Rpplicant Navs

Rew Bruce

Lustomer Mumber: G410
Filer: Stephan Radcdif Udsrte

Filer Authorized B

Attorney Docket Nurmbaen

SHQ5.018

Receipt Date 13-FER-2000
Filing Dates 29-0EC2003

Time Stamp:

24800

Rpplication Type:

Uity wrader 35 USC 1T

Payment information:

Subinitted with Pavment yes
Pagrnerst Typs Crechit Card
Pavwment weis suncessfully recelved i RAM §533

RAM confirnation MNumbsr 4333
Reposik Accound 204069

Authosized User

URIARTESTERHEN B,

The Directorof the USPTO & hereby authorzed to charge indinated fees and cradit any overpayment as follows:

CTharge any Additfonal Fees requirsd ursder 37 CRR Seation 1078 (Nations spplicetion filing, search, and examination fees

Chargs any Additional Fegs sdguired unded 37 (FR,

Sestiory LT Patent applisation arel rsgvamiration processing Fees)
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File Listing:

ATTACHMENT "E"

Docurmmnt
Mumbse

Docunwat Desoription File Name

File Slan{Bytas)f
Meossags Digest

faki
Part laip

Fages
{ifappl}

SO05_ 511 _I5tRsp20A 200902

L 13Bpdf e 23
BMultipart Description/PDF files in 2ip desaviption
DRogument Deacription Starg End
Amendment/Reg: Reconsidemstinn-Aftar Nenr-First Reject % 15
Applizant ArgumenisiBemarks Madein sn Amendment 8 A5
Warnings:
Information:
1aRF82
2 Spacitication B 36
SRR IR MY ST 2
Warnings:
Informatiom
o : o IRE4S7
5 Sisecifitation SOUS,_ 0171 SubstitusipeclLEA i -
a prlalisa iy ™ g §1 S
N_ICOR0I I3 pdf
Warnings:
information:
) \ o - s SIRRT
4 Drvwingronly black and whits ine SH05_ VT HGST 1 eplumen s 13
drawings RIS SR H i h
AR M LSRR
Warnings:
feformsation:
i o £08961
« Drawings-ondy Back and white lire no o
- draveirg '
Warnings:
Information:
- 11327
& Drawdngeonly black and white fing SUOS_OV1_FIGSIB_ 31 oplomm an &
’ drawings 120050130 pdf e ~
Warningst
informatiom
g ) g WAL
,: Sesensicn of Time S005._§11_PetitionExtTime 30 o o
‘ SRR A 11903 Bemb g ) & B
Warnings:
information:
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ATTACHMENT "E" 75884
o " e (ORTGHT TxTess STaimy SOUs .
B Refund Regusst Ta o R et ne i
(213wl )
RO SRR ¢ SSRGS
Warnings:
informatiom
JWTHI
& Fep Workshpet (FTO08 fop-infepdt o 2
S

Warnings
inforsation

Total Files Sze {in ﬁy&m}{ PRS00

This Acknowledgoment Receipt svidences reonipt on the notad date by the USPTO of the indiksted documants,
characterized by the applicant, and including page evwds, where applicable. 1 serves as svidwwe of recsipt similar o a
Fost Card, av desoribad in MPEP 303,

Mo Applications Under 33 USL118

if & new application s being Ned and the application includes the necessary components for a filing date {see 37 CFR
1.53¢kH{d} and MPEP 308}, 3 Filing Recaipt (37 OFR 134 will be issved indus sourse arsd the date shown pothis
Acknowledgemant Recelpt will wstablish the filing date of the applicatisn

Hativral Mage of an Indernational Soplication wedwr B VSGITY
I o timeely sebmission to snter the nations! stags of an internativnal spplication s compliant with the conditions of 38
ULSGR7Y arad sthorr applicable requirements a Form POT/DQIES/ONT Indicating asceptanse of the applicationasa

national stags submissior under 35 US4 371 will be issued in addition to the Filing Receipt, v dus course,

New imternstions] Sppliceticn Filad with tha USPTO as s Ruceiving OFice
i a et international spplication is belng filed and the international application indludes the necessary componerds for
an infernstions! Bling dete {xee POT Srkicle 11 and MPEP 1810}, » Notification of the internations] Rpplication Rumber
avwd of the Internationad Fillog Date {(Form PCT/ROINS) will be fssued in dus course, subject to prescriptions concerning
ratiornad seurity, and the date shaver gt Adinowledgemant Reonipt will establish the internafiona! filing dete of

the application.
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DocCode - SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 11322442  Document Date: 2/13/2009

The presence of this fHom in the IFW record indicates that the fellowing dovument type was recelvad In paper
and is scanned and stored in the SCORE database.

¢+ Design Drawings

The original paper dovuments are in the physical artifact folder. The original docoments are scanned using a
higher quality capture process and stored in SCORE. A copy of these documents are svanned in IFW using the
standard quality scanning process. Defeots visible in both IFW and SCORE are indicative of defects Inthe
original paper documents,

To aceess the documents i the SCORE database, reforto imatructions developed by BIRAL

At the time of dovument entry {ooted above):
»  Examings may access SUORE content via the eDAN interface.
»  Other USPTQ employess can boolumark the carrent SCORE URL (hitpes/ScoreAcoess Wel).
¢ Extersal customers may access SCORE content via the Public and Private PAIR interfaces.

Form Revimion Date: October 12, 2008
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PTCISB/44 (09-0C7)

Approved for use through 01/31/2020. OMB 0651-0033

and Trademark 3, U8, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coilection of information unless it displays a valid OMB controi number.
{Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 __of 4
PATENT NO. - 7,828,243

APPLICATION NO.: 11/322,442
ISSUE DATE D 41-02-2010

INVENTGR(S) Rey Bruce, Ricardo Bruce, Patrick Digamon Bugayong, Joel Alonzo Baylon

it is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

in the specification

Column 3, Line 39, replace "to be able to connect” with --for creating--;

Column 3, Line 38, replace "chain route from" with ~-chain route through--;

Column 3, Line 40, after "in a stack” insert --by connecting a set of serial chain connections,~-;

Column 3, Line 40, repiace "to an example” with --to ancther exampie--;

Column 8, Line 3, before "The controller” insert —-An active pad may be also referred to herein as an "active
port."-;

Column 8, Line 3, replace "is connecied” with --is ultimately connected--;

Column @, Line 4, delete "SDRAM module 0's”;

Column 8, Line 4, replace "ball 1903, pad 01" with --ball 1903 of SDRAM module 0, active pad 01-;

Column 8, Line 4, after "pad 01" insert --is connected--;

Column 8, Lines 4-5, replace "SDRAM moduie 1's X0 ball 1902" with --XC bali 1802 of SDRAM module 1--;
Column 8, Line 5, replace "The X0 balls” with --These X0 balis--;

Column 8, Line 8, replace "for the SDRAM modules.” with --for these SDRAM modules. Thus, as illustraiaed in
Figure 18, there is one active ball, such as X0, ultimately coupled t0 one active pad per module -;

Column 9, Line 8, before "All SDRAM modules” insert paragraph break;

Column @, Line 7, replace "identical which" with --identical, and in the example shown in FIG. 18,-;
Column 8, Line 7, replace "include the connections as follows:” with ~-include the following:--;
Column 9, Line 7, replace "X1 ball" with --an X1 passive ball-;

Column 9, Line 8, replace "X1 pad" with —-an X1 passive pad--;

Column @, Line 8, replace "X2 ball to X2 pad” with --an X2 passive ball o X2 passive pad--;

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):
Joseph Lally, Jackson Walker LLP, 100 Congress Ave, Suite 1100, Austin TX 78701

This collection of information is + equned by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTQO to process) an application. uonﬁdeniaahiy is governad by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, prep:dmg and submitting the complated appiication form to the USPTQ. 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 Offic
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page _ 2 of _4
PATENT NO. - 7,828,243

APPLICATION NO.: 11/322,442
ISSUE DATE D 41-02-2010

INVENTGR(S) Rey Bruce, Ricardo Bruce, Patrick Digamon Bugayong, Joel Alonzo Baylon

it is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Column 8, Line 8, after "and so on.” insert ~-The connection between a passive ball on one surace of a SDRAM
module and a psssive pad on another surface of the same SDRAM module, such as the X1 passive ball and X1
passive pad connection in FIG. 19, is named "passive port", as as passive ports 1909 illustrated in FIG. 19.~;

Column 8, Line 12, after "module in the stack.” insert --Thus, an active signal applied at an active pad, such as
active pad 02, shown with reference number 1804 on controlier module 1910, is routed through at least one
passive port connecting a passive ball and passive pad, such as the passive ports 1905 connecting passive ball
X2 1o passive pad X2 and passive ball X1 to passive pad X2, respectively, so that this active signal eventually
reaches an active ball, such as X0 ball SDRAM Module 2, in Figure 19.--;

Column 8, Line 16, after "the repeating pattern.” insert --For example in Figure 18, an X1 passive ball is
connected o an X1 passive pad, X2 passive ball to X2 passive pad, sic.—~;

Column 8, Lines 16-17, replace "The impontance is the approach using” with --By using-;

Column 8, Line 19, delete "also™;

Column @, Line 19, replace "in other embodiment” with —-in alternative embodimenis--;

Column 8, Lines 19-20, replace "invention, e.g. using” with —-invention. For example, an aliernative
embodiment may include using--~;

Column 8, Lines 21-22, replace "The example embodiment does not limit” with --This alternative embodiment is
not intended to limit--;
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(and by the USPTQO to process) an application. uonﬁdeniaahiy is governad by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, prep:dmg and submitting the complated appiication form to the USPTQ. 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 Offic
U.8. Patent and Tradamark Office, U.3. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLE
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1458, Alexandria,
VA 22313-1450.
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INVENTGR(S) Rey Bruce, Ricardo Bruce, Patrick Digamon Bugayong, Joel Alonzo Baylon

it is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Column 8, line 22, replace "the present invention.” with —-the present invention in any way.~;

Column 8, line 67, after "module 2103." insert --The modules, including base module 2103, stack modules 21086
and 2130, and an end moduile, such as top module 2108, each have a ball and a pad that are coupled together
by a serial chain circuit. For example, base module 2103 includes g serial chain circuit 2127 that couples IN ball
2104 with QUT pad 2105, and a serial chain circuit 2136 that couples OUT pad 1237 with OUT ball 2138;
module 2108 includes a serial chain circuit 2128 that couples IN ball 2107 with OUT pad 2129, and a serigl
chain circuit 2138 that couples OUT pad 2140 with OUT ball 2141; module 2130 includes a serial chain circuit
2131 that couples IN ball 2132 with OUT pad 2133, and a serial chain circuit 2142 that couples OUT pad ball
2143 with OUT ball 2144; and top module 2108 incudes a serial chain circuit 2134 that couples IN ball 2135 with
QUT pad 2108 and a serial chain circuit 2145 that couples QUT pad 2110 with OUT bali 2113.--",

Column 8, Line 87, replace "The base module's" with --Thus, the base module's--;

Column 10, Line 2, after "so on." insert --A signal route that includes a serial chain circuit coupling an ball and
pad is herein afier referred {0 as a "serial chain connection”, and at least two serial chain connections
connected in series are herein after referred to as a "serial chasn route”, such as serial chain route 2146 or
2111 -,

Column 10, Line 4, replace "another pad 2110 which” with --another pad, such as QUT pad 2110, which-;
Column 10, Line 5, replace "ball 2113 undermeath.” with --ball underneath, such as OUT ball 2113 .~;

Column 10, Line &, replace "passes through the pads and balls 2111 of the" with --passes through another set
of serial chain connections that comprise another serial chain route, such as serial chain route 2111 for the--;

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):
Joseph Lally, Jackson Walker LLP, 100 Congress Ave, Suite 1100, Austin TX 78701

This collection of information is required by 37 CFR 1.322, 1.323, and
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(and by the USPTQO to process) an application. Confidentiality is g
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U.8. Patent and Tradamark Office, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR bD'\.‘i{:.,-_TED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1458, Alexandria,
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it is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Column 10, Line 8, after "access.” inser ~-A serial chain connection includes a serial chain input and a serial
chain outpul. A serial chain input is disposed {o receive g signal, while a serial chain output is disposed to
provide the signal. For example in Figure 21a, IN balls 2014, 2107, 2132, and 2135, and OUT pads 2110, 2143,
and 2140 are serial chain inpuls, respectively, QUT pads 2105, 2128, 2133, and 2108, and OUT bails 2113,
2144, 2141, and 2138 are serial chain cutputs, respectively. At least one of the balis and pads that are coupled
1o their respective chain circuit may be in the form of a passive ball and passive pad, respectively, since an
active signal, such as signal 2102, applied gt active pad 2101, can be routed through a series of serial chain
circuits that couple respactive balis and pads. In effect, each of these serial chain circuits functions as a
passive pori. A serial chain circuil, however, can also terminate a serial chain route, such as serial chain route
2146, and branching or routing this serial chain route to another pad that functions as a serial chain input of
another serial chain route, such as serial chain route 2111, as described further below -,

Column 10, Line 8, replace "How the top module terminates the serial” with --"Regarding the top module, the
serial’--;

Column 10, Line 9, afler "chain” insert --termination--;

Column 10, Line 9, replace "branches them out” with ~-branching-~;
Column 10, Line 10, after "have” inserl ~-a conirol circuit that includes--;
Column 10, Line 33, replace "diver" with --driver--.

in the Drawings
Please insert Figure 5b by replacing Drawing Sheet 6 of 28 with Replacement Sheet & of 28 attached hereto.
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complete, including gathering, prep:dmg and submitting the complated appiication form to the USPTQ. Time will vary depending upon the individual case. Any
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RECORDABLE ASSIONMENT OF PATENT RIGHTS

«f and valuable consideration, the aeaeigsz ot which i herehy acknowladged, BITMIORG
MNatwarks, Inc, a Colifvrnia company having offices ab 47938 Fremont Bivd, Frenwagt, CA
S453¥ Cdesipne™y and BITMICRO LLG, a8 Delaware Conyany baving o officss &t 1620 N,
Waconmaw Dirive, Suite 109, Murrslls Inlgt, 8C 28576 dovs horeby sall, assign, travefier, and
comvey untn {heveafler “dasipores™) ol fte right, title, and inderost in andd to any wd all of the
following (vollevtively, the “Pateny Righs™)

{2} the patent applicstions and patents Haled in the table :beimv and any ssued patent o
patent gpplication that divectly o =§}¢.ﬁ*§:&:’i§v clalms or Iy mpended 0 claim priordly @ any of the
above, it whole oy i part {the “Paseni™

{hy o the extent not included i Section {a} above, il isened patents, tights R fnventions
and pending and foture applications m‘; atents under U8, E s or regilation or any forelgn country
with respest to the patertable nventions frow which such Patents svise, inchuding withouwt
Hmitation, \,st:i ty patents, vai}:‘y models, dostgn pwlomts, invention certificates, provistasl
redasues, regvamingiions, extenstons, contingations, continuations-i-part, continuing prosecution
a;}pncamoﬂ\ requests oy continuing exanunations, divisionals, renewals, aud regivrations i sl
eongtriss of the world, us well ax any patents and patess spplications o which any of the Patents
or the forogudng diveatly or indivectly clainy priceity, v whols o in part;

{o} all rolated patent filing sud prosecution docianents;

{e) rights 1o apply v any or alf vouniviss of the world ?‘0 v patents, certifioates of vention,

m,izw “mue%‘ industriad design prodoctings, dosign patomd proeciions, or othey
governmenal grants ov ssuances of auy type related 1o sy of the Patents and the
nyventions, invendion disclosurss, and discoverios therein
{2} all Inventions aod shssoveries deseribed in any of the Patents or subiect matter eapable
of budng reducsd 0 2 patont olim 1 any of the Patends based on the ap i“ ation
of say of the Palents;
{{y priovity rights i any sod all patent filings available from andfor through the Patents;
and
{g) causes of sotion (whether %a'nm»;-'z} or anknown oF "vh{fmsr currently pending, fled, ¢
ptherwize} and other enfiweoment rights vader, ov on aceount of auy of the ‘f’w\més
or of any patent *‘i*’*{ tsmses from any of the Pat em:s. nchuding, without liveliation,
ail causes of sction and sther enforcement rights for (1) duages, (2} Infnative
relief, and {3) aoy other remedies of any kind fiw past, owrent amd fiture
infringement and all of the provesds from the foregoing, that are scerued ard wnpsard
o that are hereafter acoming
{h} rights 1o collect royalties or othey ;xxvms:';‘i% ursler or i avcount of sy of the Patents
andfon any of the foregoing categories {a} th mm&a ok and
{1} rights of cooperaticn assigned or s:»a*wé Iy sy thivd party under ov on socount of any
of the Fateoty andfor any of the fovegoing categones (3 through (h.

2

\
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Assignoy represents, wartants and covenants that

Aasiganr :‘ﬁ\ the full power and suthod Lv; angd has obtained gll third-party consents,

sy ovals anddor sther ;n;:?w*v tions reqtired to enter inte this Agresment and fo carry out #s
ohligations hereunder, including the assignmant 0‘* he Pata Rwim‘: Assignse,

Assignor hereby suthortves the respoctive gma‘ ¢ office or FOVITIORNE 3 ageney I each
mrisdiction to insue any sl all patents, sertifivates of invention, wiility smds,h_m ther
governmental grants or issuances that may be granted upnn any of the Patens Rights in the mame
st \‘e%ﬁ?fk‘){i\ as ii'i ci‘v'e}’-"Ik\‘.? s the sntivy mnlerest theredin,

R

The *emm z:mi wm-v‘mm of this Asg igh ent of %"a&m Rights will fnure to the henefit of
A uai signee, s am { and other legal representetives snd will b binding spon

Assdgnon, Hy suroessors, assigns, and other Jo gzﬁ !ft‘5_§}>.¢\.\,v§i€§i.ie\(§:‘-§s,

<3 -

~,

>,

2
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TNOWITNESS WHERBOF this Assignment of Paont Righis is exesuipd st
Feesset , O% on S0 gy SuT

Assigner:

By

JE sy i

. o e 3
Tide | Mevtsern o Devees (e

STATE OF

N NS
3

O _dore 207200 | hefore me, TS IMTER. BHAGRATH | Notary Public in
and for said State, personally appeared STEMMEN SRS, personally known o me {or
proved fo me o the basis of sadsfactory evidence} fo e the porson whoss nawoee 1§ subseribed o
the within st and acknowledgod o me tha he'she exzentad the sanw in er sugthorized
capacity, and that by hiser signatore on the hotnanest the peraon, or the sniity vpon bebalf of
which the person acted, exscnted the insirumant.

o

WITNESS my band and official seal,

e
o

i

R

§

&

Nignatare {Real}

<
2
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m?;‘w Country | Patent Number | issus/Pronity Title
RAR1FS e ‘*'».i“ s o ¢ A mptar § TRt
1 A s 549GTIO¢ 2a}§sw 32 7 | Methad and Bystam far Coy tmi g d;a R i a Computer Systent in he
18990431 | evert o a powsey i’as;we :
RN . 2004-02-3G - .
1 (A} Talwan 182445 1560 3<;2* Muthod and $§<$t?“’“ fe* Canty Computer System
X O L A PRE R L
g A BOODATATE 1 et et Sorcdiem S £ : e
1 {4 Canada 3,381,498 T dathod and System for Cont alting Hatn ina ;:w;mte Systarn
§‘§¥§s§ S F
3 {AYEB Apa. -’\%ca‘ Prio ,{ 1598 Mathaod and System for Controfling data in 3 Computar System
9096141 v i
’ 0821
1 {8 U8 BI72.758 Adaptive power oycle saquences Tor data recovery
1 B s . ?}3 . f e Ui Adaptivepower cyile sexances for datarasoveny.
188175, 156 e s ;
5 Ry
: IS 128 ¢ k
1 us 5;97CR80 . © | nethod and 3 nacatus for data senovery
» 20001320 B & ¥

{A & 8 tdernifiss Tiferars Priovity Familivs: &l Others &fe Single Patenty

Grow - N
A . P Loundry Patent Number | lssuefPriority
3%
20051327 . :
2 U3 GIRUFQET L 20000712 | Network star orevolatile memory
{+553 FTA}
2010-08-Q1 Spparatus for netwarking devices having Bhre charnel node
3 1433 BRI R ZD08-D8-18 Funetionality
{’?‘38: ggg&} \!ﬂkdc}ns,fty

2N
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Groug

PFatent Nurnher

FCUS-3 223

Nes Country saasfPriority
pRiten SRV
2 {LHUs FR2EI{IRE JONS-12-38 NMultiple chip module and packege stacking fr storage devives
{+747 PTA}
o i o 20121410/ o :
3 L us BORII02 fultiple chin modide and packege stacking for Qorage davices
’-’(%}J-'i.eﬁ?
; ok s . 201G Ruftiple Chip Maduls and Backage Sacking Methad For Sorage
3 {0} Tahwan BAITOIBE L i e SHE RO ; g
*(}S&me Bevicss
0344247 uhiple Cnip Moduls and Packege Macking Me or Storage
5 ) Korsa LO-1RG1068 Eb.\ii é“}?é; é}&\ i}tsgzi& Chip Moduds and Fachege Sacking Methusd For Morage
A0303-12-39 Lavioey
SVRNE37 4 y Sy 2 fackape St > 3 ar KEoran
N oY sapan 5 745,730 i.ih\:\-t;si 27 Muitiple Chip Maduls aod Package Stacking Methesd For Morage
£ : JGNS-12-38 Sevivas
. AR08/ ultipie Chip Maodide snd Backape Stacking Methad For Storage
N ) tapan 5,859,481 zt}'.‘t“ 2 38 % §.i;;}=9z i Madube and BPackage Nacking Methad For Sorage
J5-12-39 Devives
. 201G-13-28 7 1 Mduitipte Chip Moduls sbd Backage Stacking Methad For Storage
3 {0} Ching 1013753518 PSR EEIS SIS, tiple Chip Mo o Backage & Mathw ag

Davices

{Bus

Ps

30041138/
2000-2-1%

Frinted sircull board ssssambiy

20050208 7

A fov s SR AR fdeaed elre it Feaseed mn s

2 D Ching N 1833817 D215 Prined ciroult goard assembly
. . 20070801 : ;

2 {8} srael 151278 ’ rirded cirdult board assernbiy

2 {D} israe J1378 0215 Prirded cirsult baard assembiy
. 208508287 1, . . .

3 D) Tatwan 1238313 = Frisgad cirsuit board assembly

Fie 00215 > ¥

{D} fapan

ABI0-30 7
FO00-E15

Printed vircuil hoard sssambly

2016823 F
2013314
{+103 PTA]

Self-Test Rohitlon Far Delay Lusked Loops

Filed 2016
D808 4

2010-8-4

3 {EUS 157 222 o1 oriarity 2013 Self-Tast Satution For Dalay Locked Loons
3148

3 {F} LS SESTHROT 0884 Solid state drive with improved anclosure @asembily
{+500 PTA}
Pilad 3014-2-

3 (£} US 8552, 848 18§ priority Solid state drive with improved enclosurs gasembly

s

Page 315 of 766




Ao, Mo,

Filad 333 7~1-

Sroup
Mo,

Coantry

3 {F} 4% N 28 F ety Solid state drive with improved anclosure assembly
I5/4TA. 804 A010.9.4
. i e pae i S S Removable Visual indication Structure For A Printed Croult
3 s §, 744,635 e \ _
2000-2-15 Board
{C thru F) identifies Diferent Priovity Fanufies; AR Othses Are Single Paterds

bsuePrinrity

p s F716288 ATORRATF | Dirsol merhary avcese somtrolier with ancryption and decryption for
[ e I QOI I T AT afiasy - 4 @i <

JEG03-17 son-blooking Migh bandwidth 142 trangactions

. 20N-BEZEF Y Inputivutpit dovipe and storage controller handshake pratecd using

4 {4s 816511 ¥ ; : : g ;
N ) SRR 3006-04-04 key exchange for date securiy
4 s 2630788 200R117 7 | Hardhware sesisted nonvalatile maraey-to-inputfoutpu dirsed
N _ PReRTE 130060408 | memory actess {DMA] transter _

T8 i Hardwars-assisted OMA trarsfer with depandency table sonfigured to
4 £8) 48 S300RLT ’; o 1; G%_:g T permitin carvallel dta dradn fron cache wihiout processes

o irtarvention when Hiled oy drained
Sop. No. Filon 201807+ '
4 Gy us JON - . 23 Peineity Hardwara-Aseistad D& Transfer with Dapendency
A.B,f.\. 17,947 200315 i ]

&

QE7INTE

2170808/
Prinsity S013-
’ {1314

Bit-Maposd Depondency Taliy

TIRER

Anp, No.
15/603,434

Fiteed 201705

234 Pripnhy

23R

Sit-Manped Dapendency Table

{53} iderifias & Prionity Pamily; All (thers Arg Single Patants

Louniry

Patent Number

taaus/Priority

{H} uS

SU43G8B 4

2018-08-38 F
AI20%A8

Digtributed £0C angine for storage media

App. No.
14708248

Priprity 3012-
05-18

Stovage System With Distributed B Capability

L9

BORI3NT s

2UIR0217
WEFL-18

Reduced atency martiory sead transactions it starage devices
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Agyps, M

Filed 2015~
Q-2 §

8 HREN f et . Memory Transaction With Raduced Latancy
W 187615700 | Prioriy 2007 | D ROy I8 duced Latens
13318
Filed 2005
. oy s App. No, 08-28 ¢ < . .
5 {5 bp, o Reduced atency mamory read trangactions in storage devives

147886,948

Frioviy 2047
13-4

App. No.

Filad 301
918/
Priarity 3007«
1338

Riarnory terface With An Sxpandable Avchitesture That Provides

Ruduced Lateney

Agps, Nix
15/268,538

Fiied 2016
B384
Pripvrity 3007
11-18

Multi-Limensio

nal Merory

apg. No.
157368598

Fitent 2016~
“ [0 .\"
Briavity 2006~

1315

Computer Storags Sys

am With Reduced Latency

091103 7
I0E-R6-C8

HYBRID MULTI-TIERED CATHING §

TORAGE SYSTEM

HETN

20111004 7
FC0B-US-UB

HYBERID

SMULTRTIERED CACHING STORAGE SYSTEM

0140521 §

5 UiTaiwen ABMOIE | oot | DATA STORAGE SYSTEM AND DATA STURAGE MEDIUM
Eifed 2014

5 {31 Tabwan 525433 Q217 /2006 | Data Storags System, Data Sty and Data Storage Method
0508

3 {N] Tadwan 1320307 20134221/ Optirdzes placemant polioy for solid slate sturags devices

P N O0E0E-0] i : TS s

201807017 .

8 {8} YVadwe 548430 ’ Jethusd for ¢ storage

§ §NY Tadwan 540430 2005-06-08 fethod for data storag

. . R JGIHOR-3GS N . s

3 {H} US 543 Multi-aveled cache management in @ hybid storage system

1303415

7
el
i

Siisd 2018~
05239 ¢
Priority 2013
43-1%

Maiti-leveled cache

management i a hybrid torage system

App. No.

Fited 2015
D4-18/

A A /585,085 | Pririty 2013, | o Buffering

03-45

(3551907 /| UNIFIED REJAD AND CACHE-INDEX TABLE WITH DUAL WHITE-
5oLaus £000008 e ou’ | COUNTERS FOR WEAR-LEVELING OF NON-VOLATHLE FLASH RAM MASS

iss

STORAGE

it
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Expandaids Sash-mermary massestorage using shared hoddy fines and

5 L us SRIX2XL £ S intermediate Bash-bus bedween device-apeaific buffers and Rash-
- 18670830 i :
: inteiligent DA contraliers
R A01R-G8-04 7 | Reducing erass ovcles in an slagironic stavags devize that uses at fasad
5 M Us 5980187 O15-084 § 1 Reducing a‘ .’2 yeles In an i &:‘f‘i onic strags devive that uses at less
. JVB-NY-18 one erase-imited mamaey device
5 B S R560804 2(»1:3\(313{ Reducing erase tyles in g sdsctronio stavage devise that uses at jessd
0050514 ang srasedimited mamaory devite
2036138 :
3 st v S48 < 7 Sloctronie Storass Dewicn
5 BEHUS G484103 AG05-08-14 Electronic Storage Devics
i Ped 3038
; ; App. New g9-18/
§ MUR . Slestroni ra
& {845 L 15/269.967 priarity 2008 ectranic Slorage Devite
{38-38
- R R B s . s .
5 (N US 5010740 2{}\33_‘11_‘; S Cptimizing mamory operations in an elegtronis storage dwes
. [REESE S .
5 My U 706088 e e oy firnized placemant staty storage deviess
3 008-05-08 Cptimized policy Soit sl staty st a8
. . N RN ST T 5 I S . "
& Y US RE4TR0OR 5 Gg B8 O pMuitileve! mamuany bus system for solid-state mass storage
) TR St : S
S HE R {3BRVIS i RO Rdtiiovel mavary Bus wstan for solid-Q2ate mass smragg
. : o Agye M 21406087 N ST
S Y US Rullisvel mamanebos sestam
5 {O1Us 14/257,528 O C5-07 flubtilovel memarye bes syste
o . - - 2030308 o
g L%§ 332418 gf}{x}» 1143 G,; Paralial s <§‘> cz;:sm‘zﬁscxrzsmmsmmy syatana _
: TRANAPARENT MANAGERENT AT HOST INTERFALE OF FLASH-
y\ g SOGETAR 198908.21F | MEMORY OVERREAD-QYTES LEING FLASH-SPECIRIC DMA HAVING
- b T ISRT-0-28 PROGRAMMABLE PROCESSOR-INTERRUPT OF HIGHLEVEL
. OPERATIONS
e v 20ARQASS 1y . . : .
s { ER SRS ! Mudth-profile memaorny: rofiar for cofrputt RECRY
5 Us Gi351 2005-05.04 Vidt-profite memoryoontroliar for computing dwices
20040838 1o .
S 375 a1 Meth ul apparstus fur tepthng @ storage davice
5 {3 S787348 2006-11-30 Nethod arnud Apparstus ’im tegting @ storage davice
dMuiti-Dimensional Computar Horage Systam
. Note: this application was dacided to be Hed withouwtan ariarit
" Agpl. No Filad 2017 e ‘%’f < i for e spofication o be 2 { h“z ¥
5 us 15/482,594 407 afry; option svalishke Tor this appliestion to be & comtimation

appdication that csims *’18*3&?&» 1o 15/268,536 andfor 15/258.833

{*a"*ss v {5

iH thra U Idemifias Differant Priovity Familfes; Al Othars Ars Single Satents
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Attorney Docket No. 6005.011

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: Confirmation No.: 5045

Rey Bruce et al.

Patent No. 7,826,243

Issued: November 2, 2010
Serial No.: 11/322,442

Filing Date: December 29, 2005
Title: Multiple Chip Module

And Package Stacking For
Storage Devices

Atty. Docket No.:

)
)
)
)
)
)
)
)
)
)
)
)
) 6005.011

) Customer No. 64180

Commissioner for Patents
P.0O. Box 1450
Alexandria, VA 22313-1450

PETITION UNDER RULE 1.182 FOR OBTAINING
REPLACEMENT OF LETTERS OF PATENT

Dear Sir:

Pursuant to 37 CFR § 1.182, BiTMICRO Networks, Inc.,
the Assignee of United States Patent No. 7,826,243 (“the
‘243 Patent”), respectfully submits the following petition:

petition for obtaining a replacement Letters Patent.

The assignment concerning the ‘243 Patent is recorded

at reel 018594 and frame 0240.

Inventors: Rey Bruce et al. 1
U.S. Appl. No. 11/322,442

Page 319 of 766



Attorney Docket No. 6005.011

A Power of Attorney and a Statement Under 37 CFR §
3.73(b) were previously filed in the application for the
‘243 patent on December 7, 2006.

The petition is based on the following facts. The
‘243 Patent Letters Patent was inadvertently lost. It is
believed that the United States Patent and Trademark Office
forwarded the original Letters Patent to the Assignee’s
U.S. attorney, who forwarded the original Letters Patent to
the Assignee. However, the Assignee currently does not
have the original Letters Patent. It is believed the
Letters Patent was lost in the mail or was lost due to

another unknown reason or reasons.

In view of the foregoing, the Assignee respectfully
requests that a duplicate Letters Patent be furnished to

Assignee’s undersigned attorney.

A payment of $400 is being submitted herewith via EFS
to cover the petition fee for the duplicate Letters Patent

as set forth in 37 CFR & 1.17.

Favorable action is respectfully requested.

Inventors: Rey Bruce et al. 2
U.S. Appl. No. 11/322,442
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Attorney Docket No. 6005.011

Conclusion

If the Petitions Examiner has any questions or needs
any additional information, the Examiner is invited to

telephone the undersigned attorney at (805) 569-1600.

Date: July 10, 2017 Respectfully submitted,

/Arnold de Guzman/
Arnold de Guzman
Attorney for Applicant(s)
Reg. No. 39,955

Please send correspondence to:
Customer No. 64180

CERTIFICATE OF TRANSMISSION OR MAILING
37 C.F.R. 1.8

I hereby certify that this correspondence is peing transmitted by facsimile to the United
States Patent and Trademark Office in accordance with 37 C.F.R. § 1.6(d), or 1is being
transmitted via the Office electronic filing system in accordance with 37 C.F.R. § 1.6(a) (4),
or is being deposited with the U.S. Postal Service with sufficient postage as First Class
Mail in an envelope addressed to: Commissioner for Patents, P.O. BRox 1450, Alexandria, VA
22313-1450, on the date below:

Signature: /Arnold de Guzman/
Typed or Printed Arnold de Guzman Dated: July 10, 2017
Name :

Express Mail Mailing Number
(opticnal):

Inventors: Rey Bruce et al. 3
U.S. Appl. No. 11/322,442
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Electronic Patent Application Fee Transmittal

Application Number:

11322442

Filing Date:

29-Dec-2005

Title of Invention:

MULTIPLE CHIP MODULE AND PACKAGE STACKING FOR STORAGE DEVICES

First Named Inventor/Applicant Name:

Rey Bruce

Filer:

Stephen Radcliff Uriarte/Arnold deGuzman

Attorney Docket Number:

6005.011

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-Total in
USD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

PETITION FEE- 37 CFR 1.17(F) (GROUP I)

1462 1 400

400

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

400
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Electronic Acknowledgement Receipt

EFS ID: 29741019
Application Number: 11322442
International Application Number:
Confirmation Number: 5045

Title of Invention:

MULTIPLE CHIP MODULE AND PACKAGE STACKING FOR STORAGE DEVICES

First Named Inventor/Applicant Name:

Rey Bruce

Customer Number:

64180

Filer:

Stephen Radcliff Uriarte/Arnold deGuzman

Filer Authorized By:

Stephen Radcliff Uriarte

Attorney Docket Number: 6005.011
Receipt Date: 10-JUL-2017
Filing Date: 29-DEC-2005

Time Stamp: 23:38:27

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $400

RAM confirmation Number

071117INTEFSW23430401

Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
28589
1 Petition for review by the Office of 6005_011_petition.pdf no 3
Petitions
3417¢177454101a5eb2b2ae685d7232ef63]
6ecad
Warnings:
Information:
30726
2 Fee Worksheet (SB06) fee-info.pdf no 2
af3c9a39061cd6ad7711ee4afd2bf6b3e535)
Warnings:
Information:
Total Files Size (in bytes){ 59315

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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Attorney Docket#: 6005.011

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

For:  MULTIPLE CHIP MODULE AND
PACKAGE STACKING FOR STORAGE
DEVICES

In re Application of: BRUCE et al. ; Certificate of EFS-Web Transmission
Serial #: 11/322,442 ) I hereby certify that this correspondence is

) being transmitted via the U.S. Patent and
Patent #: 7,826,243 ) Trademark Office(USPTO) electronic filing

) system (EFS-Web) to the USPTO on 08
Issue Date: 02 NOV 2010 ) August 2014.
Confirmation Number: 5045 ; Certificate Signer: Arnold de Guzman

) Signature: /Arnold de Guzman/
Application Filing Date: 29 Dec 2005 ) Registration Number: 39,955

)

)

)

)

Director of the United States Patent & Trademark Office
Attn: Maintenance Fee
Alexandria, VA 22314
Notification of Loss of Entitlement to Small Entity Status

Dear Sir/Madam:

Entity Status Change from Small to Large Entity:

X In accordance with 37 CFR 1.27 and 1.33(b), please accept this paper as notice of a

loss of entitlement to small entity status for the above-referred issued U.S. patent.

Thank you for your assistance.

Sincerely,
Signature: /Arnold de Guzman/ Date: 08 August 2014
Name: Arnold de Guzman USPTO Reg. #: 39,955

Bitmicro Networks, Inc.
47929 Fremont Blvd
Fremont, CA 94538
Tel: 510.743.3173
Fax: 510.623.2342

Inre Bruce etal. (U.S. Serial. No. 11/322,442) Page 1 of 1
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Electronic Acknowledgement Receipt

EFS ID: 19822563
Application Number: 11322442
International Application Number:
Confirmation Number: 5045

Title of Invention:

MULTIPLE CHIP MODULE AND PACKAGE STACKING FOR STORAGE DEVICES

First Named Inventor/Applicant Name:

Rey Bruce

Customer Number:

64180

Filer:

Stephen Radcliff Uriarte/Arnold deGuzman

Filer Authorized By:

Stephen Radcliff Uriarte

Attorney Docket Number: 6005.011
Receipt Date: 08-AUG-2014
Filing Date: 29-DEC-2005

Time Stamp: 20:52:00

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
e . ) 50308
1 Notification of loss of entitlement to 6005_011_Entity_change_requ o 1

small entity status

est.pdf

e991

5e30bb8e5f695f44c035a6f3d 741277 ch57]

Warnings:

Information:
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Total Files Size (in bytes):‘ 50308

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

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.
11/322,442 11/02/2010 7826243 6005.011 5045
64180 7590 10/13/2010
URIARTE LAW

Attn: Stephen R. Uriarte
2021 The Alameda
Suite 225

San Jose, CA 95126

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 747 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 hitp://pair.uspto.gov for additional applicants):
Rey Bruce, San Jose, CA;
Ricardo Bruce, Union City, CA;

Patrick Digamon Bugayong, Mandaluyong City, PHILIPPINES;
Joel Alonzo Baylon, Tanza, PHILIPPINES;

IR103 (Rev. 10/09)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

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
ingicated 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.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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
Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

64180 7590 06/23/2010
Certificate of Mailing or Transmission
ereby certify that this Fee(s) Transmittal 1s being deposited witl e Unites
URIARTE LAW I hereb ify that this Fee(s) T ittal is being deposited with the United
. o States Postal Service with sufficient postage for first class mail in an envelope
Attn: Stephen R. Uriarte addressed to the Mail Stop ISSUE FEE address above, or being facsimile
2021 The Alameda transmitted to the USPTO (571) 273-2885, on the date indicated below.
Suite 225 o
(Depositor's name)
San Jose, CA 95126
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/322,442 12/29/2005 Rey Bruce 6005.011 5045
TITLE OF INVENTION: MULTIPLE CHIP MODULE AND PACKAGE STACKING FOR STORAGE DEVICES
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $755 $300 $0 $1055 09/23/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SOFOCLEOUS, ALEXANDER 2824 365-051000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

1 Uriarte Law

CFR 1.363). .
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. , Fernandez & Associates

(2) the name of a single firm (having as a member a

[J "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. 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 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.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
BiTMICRO Networks, Inc. Fremont, CA

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
E Publication Fee (No small entity discount permitted) D] Payment by credit card. Form PTO-2038 is attached. (Payment by EFS-Web)
[J Advance Order - #of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number 504 i) 68 (enclose an extra copy of this form).

wn

. Change in Entity Status (from status indicated above)
a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature / Stephen R.Uriarte Date 22 September 2010

Typed or printed name St ephen R. Uriarte Registration No. 40 ’ 854

This collection of information 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 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will va.g de ending 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,%.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.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

11322442

Filing Date:

29-Dec-2005

Title of Invention:

MULTIPLE CHIP MODULE AND PACKAGE STACKING FOR STORAGE DEVICES

First Named Inventor/Applicant Name:

Rey Bruce

Filer:

Stephen Radcliff Uriarte

Attorney Docket Number:

6005.011

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl issue fee

2501

755

755

Publ. Fee- early, voluntary, or normal

1504

300

300
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1055
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Electronic Acknowledgement Receipt

EFS ID: 8478324
Application Number: 11322442
International Application Number:
Confirmation Number: 5045

Title of Invention:

MULTIPLE CHIP MODULE AND PACKAGE STACKING FOR STORAGE DEVICES

First Named Inventor/Applicant Name:

Rey Bruce

Customer Number:

64180

Filer:

Stephen Radcliff Uriarte

Filer Authorized By:

Attorney Docket Number: 6005.011
Receipt Date: 22-SEP-2010
Filing Date: 29-DEC-2005
Time Stamp: 20:56:29

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1055

RAM confirmation Number 7554
Deposit Account 504068

Authorized User

URIARTE,STEPHEN R.

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

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
6005_011_1 FeeP t 2 119124
g _011_IssueFeePayment_
1 Issue Fee Payment (PTO-85B) 0100922.pdf no 1
5f5b85¢225146dbf1a244905344ce88576¢]
5844
Warnings:
Information:
31703
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
d04d70fd0ac8f2428b776b51f046d8f3514d|
68e7
Warnings:
Information:
Total Files Size (in bytes):l 150827

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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Attorney Docket: 6005.011

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: BRUCE et al. ) Group Art Unit: 2824
Serial No.: 11/322,442 % Examiner: SOFOCLEOQOUS, Alexander
Application Filing Date: 29 Dec 2005 ;
For:  MULTIPLE CHIP MODULE AND PACKAGE%
STACKING FOR STORAGE DEVICES )

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

AMENDMENT AND REPLY TO NOTICE TO FILE CORRECTED APPLICATION
PAPERS (Notice of Allowance Mailed)

Dear Examiner:

In response to a Notice to File Corrected Application Papers, mailed 12 July 2010 and
hereinafter named the “Notice”, please kindly amend this Application as follows and consider the

remarks set forth below.
Amendment(s) to the Drawings begins on page 2; and
Remarks begin on page 3 of this paper.

The replacement sheet of the figure amended in the Amendment(s) to the Drawings is

attached to this paper.
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Attorney Docket: 6005.011

Amendment(s) to the Drawings

The following proposed amendment to the Drawings is provided in the form of a
replacement drawing sheet, which is labeled “Replacement Sheet” on its page header pursuant to

37 CFR 1.84(c). No new matter has been added.

Please amend drawing sheet 26/28 by replacing the figure number from “Figure 20a” to
Figure 20b”. The figure on drawing sheet 26/28 was originally labeled with the figure number
“Figure 20b” but during the amendment filed on 13 Feb 2009, was inadvertently submitted as
amended with the incorrect figure number of “Figure 20a”, causing the figure number of “Figure
20a” to appear twice in the Drawings. Consequently, please accept this amendment to the

Drawings.
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Attorney Docket: 6005.011

Remarks

The Drawings have been amended in accordance with 37 CFR 1.121 to correct minor
errors described in the Notice. These corrections are of a clerical nature and do not add "new

matter".

Request to Proceed to Issuance

It is believed that this Amendment places this Application into condition for issuance.
Early favorable consideration of this Amendment is earnestly solicited since this application has

been previously accorded an Allowance Date.

Respectfully submitted,
Dated: 9 September 2010 [Stephen R. Uriarte/
Stephen R. Uriarte, Reg. No. 40,854
Uriarte Law
2021 The Alameda,
Suite 225

San Jose, CA 95126
Tel: 408.244.2164 x111
Fax: 408.716.2651

Email: mail@uriartelaw.com
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REPLACEMENT SHEET
Multiple Chip Module and Package Stacking Method for Storage Devices
I‘I_:<m20<m“ Rey H. Bruce et al.  Application #: 11/322,442 Docket#: 6005.011
26/28
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 11322442
Applicant : Bruce
Filing Date : 12/29/2005
Date Mailed : 07/12/2010

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given 2 month(s) from the mail date of this Notice within which to respond.

The informalities requiring correction are indicated in the attachment(s). If the informality
pertains to the abstract, specification (including claims) or drawings, the informality must be
corrected with an amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue
application, 37 CFR 1.173). Such an amendment may be filed after payment of the issue fee if
limited to correction of informalities noted herein. See Waiver of 37 CFR 1.312 for Documents
Required by the Office of Patent Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004).
In addition, if the informality is not corrected until after payment of the issue fee, for purposes of
35 U.S.C. 154(b)(1)(iv), “all outstanding requirements” will be considered to have been satisfied
when the informality has been corrected. A failure to respond within the above-identified time
period will result in the application being ABANDONED. This period for reply is NOT
extendable under 37 CFR 1.136(a).

See attachment(s).

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee,Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Doug Gemmill/
Publishing Division

Office of Data Management
(571) 272-4200
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Application No._ 11322442 Drawings filed 02/13/2009

U ot

U O U ud ok

IDENTIFICATION OF DRAWING DEFICIENCIES

There is a hole or the image thercof within the illustration. FIG(s)

The illustration is penetrated or traversed by a solid or broken line that is not intended to be part of
the drawing, such as a dark line caused by a flaw in the copying process. FIG(s)

An ink stamp or the image thereof obscures part of the illustration. FIG(s)

The drawing is marred by black smudges, obliterations, or fax/copier marks (for example, speckles or
dots in a substantial portion of the drawing). FIG(s)

Figure numbers are duplicated or missing. FIG(s) 20A
Drawing sheet or figure is missing. FIG(s)

Numbers, letters, or reference characters in the drawing have been crossed out or are illegibly
handwritten. FIG(s)

The character of the lines, numbers, and letters is poor. FIG(s)

The drawing's background shows that the original drawing was made on graph paper or other paper
with a pattern or decoration. FIG(s)

The FIG. number label is placed in a location that causes the drawing to be read upside down. FIG(s)

Data, a reference number, or part of the drawing is truncated or missing, or a lead line has no
reference number. FIG(s)

The drawing is continued onto a second page (or more) without proper labeling under 37 CFR
1.84(u)(1). FIG(s)

The drawing and/or the FIG. label contain(s) foreign language. FIG(s)
A petition under 37 CFR 1.84(a)(2) to accept color drawings has been granted, but the brief
description of the drawings in the specification does not contain (or has not been amended to contain)

the paragraph required by 37 CFR 1.84(a)(2)(iv).

COMMENTS:
FIG. 20A appears twice.
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Electronic Acknowledgement Receipt

EFS ID: 8388783
Application Number: 11322442
International Application Number:
Confirmation Number: 5045

Title of Invention:

MULTIPLE CHIP MODULE AND PACKAGE STACKING FOR STORAGE DEVICES

First Named Inventor/Applicant Name:

Rey Bruce

Customer Number:

64180

Filer:

Stephen Radcliff Uriarte

Filer Authorized By:

Attorney Docket Number: 6005.011
Receipt Date: 09-SEP-2010
Filing Date: 29-DEC-2005
Time Stamp: 20:12:38

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

D t .. . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ Y I. . ages
Number Message Digest | Part/.zip| (if appl.)

. 96122
1 Amendment after Notice of Allowance | 6005_011_1stRsp2Correct_201 o 3
(Rule 312) 00909.pdf
<5246a6€29d1d9b88c6828932a04{fb 8224
Warnings:
Information:
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