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Trials@uspto.gov 
571-272-7822 

Paper 32 
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. 

IPR2018-01410 andIPR2018-0141 l (Patent6,529,416 B2) 
IPR2018-01545 (Patent 8,093,103 B2) 
IPR2018-0l 720 (Patent 7,826,243 B2) 1 

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

PERCURIAM. 

ORDER 
Termination of the Proceedings 

35 US.C. § 317; 37 C.FR. §§ 42. 72, 42. 74 

1 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 IPR2018-014 l l (Patent 6,529,416 B2) 
IPR2018-01545 (PatentS,093,103 B2) 
IPR2018-01720 (Patent 7,826,243 B2) 

Petitioner and Pa tent 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. § 3 l 7(a), the parties filed 

Joint Motions to Terminate each of these proceedings ( collectively "Joint 

Motions to Terminate") (Paper 30 2) and Joint Requests to file the settlement 

agreement as business confidential information and to be kept separate from 

the patent file pursuant to 35 U.S.C. § 317(b) and 37 C.F.R. § 42.74(c) 

( collectively "Joint Requests") (Paper 31 3), along with a copy of the written 

settlement agreement in each proceeding (Ex. 1014 4). 

Under 35 U.S.C. § 3 l 7(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 3 5 U.S.C. § 3 l 7(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 IPR2018-01410. 
Petitioner filed a similar Joint Motion to Terminate in IPR2018-0141 l 
(Paper 30), IPR2018-01545 (Paper 20), and IPR2018-01720 (Paper 20). 
3 Petitioner filed similar Joint Requests in IPR2018-01411 (Paper 31 ), 
IPR2018-01545 (Paper21), and IPR2018-0l 720 (Paper 21). 
4 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 ofIPR2018-01411 (Ex. 1108), 
IPR2018-01545 (Ex. 1034), andIPR2018-01720 (Ex. 1035). 

2 
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IPR2018-01410 and IPR2018-01411 (Patent 6,529,416 B2) 
IPR2018-01545 (Patent8,093,103 B2) 
IPR2018-01720 (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); IPR2018-0141 l, 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. We have 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 

(ITC Inv. No. 337-TA-1097). Id. at2-3. 

Based on the facts of these proceedings, and in view of the parties' 

3 
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IPR2018-01410 and IPR2018-01411 (Patent 6,529,416 B2) 
IPR2018-01545 (Patent 8,093,103 B2) 
IPR2018-01720 (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. 103 5) 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 

of35 U.S.C. § 3 l 7(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 Pa tent Owner pursuant 

to 35 U.S.C. § 317(a) and 37 C.F.R. § 42. 72. 

4 
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IPR2018-01410 and IPR2018-01411 (Patent 6,529,416 B2) 
IPR2018-01545 (Patent 8,093,103 B2) 
IPR2018-0l 720 (Patent 7,826,243 B2) 

FOR PETITIONER: 

F. Christopher Mizzo 
Craig Murray 
Gregory S. Arovas 
G. William Foster 
KIRKLAND & ELLIS LLP 
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 

FOR PATENT OWNER: 

Wayne M. Helge 
James T. Wilson 
Aldo Noto 
DAVIDSON BERQUIST JACKSON & GOWDEY L.L.P. 
whelge@dbjg.com 
jwilson@dbj g. com 
anoto@davidsonberguist.com · 

5 
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Trials@uspto.gov 
571.272.7822 

Paper No. 14 
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 IPR2018-01 720 
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 

35 us.c. § 314 
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IPR2018-01 720 
Patent 7,826,243 B2 

A. Background 

I. INTRODUCTION 

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. 

2 
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IPR2018-01 720 
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 RAMs." Id. at 1 : 14-1 7. 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. 

3 
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IPR2018-01 720 
Patent 7,826,243 B2 

105' 
Flash Interface ConUollet 

A 
FIBlh lnlerlece Conlrollet 
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I) 

I 
I 
I 

,., ------B --- ... --- i --- -------g-----------B ___ _Jr-: 

Main controller-Processor 

102 

Figure 1a 

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

[ 1 b] one or more active ports for carrying one or more active signal; 
[1 c] one or more passive ports for passing through the one or more 

active signals; 
[Id] 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 



Page 15 of 766

. IPR2018-0l 720 
Patent 7,826,243 B2 

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

[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; and 

[lf] 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 · 

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. 2004/025784 7, published 

Apr. 21, 2004 ("Matsui") (Ex. 1011). Pet. 3. 

F Asserted Grounds of Unpatentability · 

Gr.ound Reference(s) Basis Claims 
\ 

Challenged 
1 Sato § 103 1, 2, 11, 12 

2 Sato and Gaynes § 103 1,2,11,12 

5 
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IPR2018-01720 
Patent 7,826,243 B2 

. Ground Reference(s) 
' 

3 Sato and Eide 

4 Sung 

Basis 

§ 103 

§ 103 

5 Sung and Matsui § 103 

II. ANALYSIS 

A. Level of Ordinary Skill 

Claims 
Challen2ed ' 

1, 2, 11, 12 

1, 2, 11, 12 

1, 2, 11, 12 
I 

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 

,r,r 33-3 7). 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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IPR2018-01 720 
Patent 7,826,243 B2 

§ 42. IO0(b) (2018); 1 Cuozzo Speed Techs., LLC v. Lee, 136 S. Ct. 213,1, 

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 

z. 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 

1 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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IPR2018-01 720 
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). Id. at 7. Sato 

explains that in a boundary scan that conforms to the standards of JT AG 

(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. 

8 
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IPR2018-01 720 
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. ,I 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. ,r,r 25, 44. 

9 
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IPR2018-01 720 
Patent 7,826,243 B2 

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

alignment. 

2 
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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. 1007130. 

Sung also describes circuits for "defin[ing] a commy.nications 

boundary in a vertical stack." Id. 120. Each layer of the stack includes 

tristate buffers that are controlled by "top and bottom 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. 1132, 49. 
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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 [la] 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 ( quotip.g 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 [lb] one or more active ports for 

carrying one or more active signals (connection terminals TDO 86A, TDI 

83A, TDO2 89A, and TCK 83A as shown in annotated Figures 2, 5 below). 

Id. at 13-14. 

FIG.2 FIG.5 
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Petitioner's annotated Figure 2, shown above, is a block diagram 

illustrating a semiconductor circuit chip assembly. Petitioner's annotated 
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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 [le] 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 103-105, 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 I 7. 

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

FIG.5 

103 
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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 [ld] 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 JT AG boundary scan test. Id. 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. 

T« m fft31ll'.· 1002 TC.t: TWS IRSl* TDOt 

102a 

102b 

10.2c 

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 [ 1 e] 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 TD02 signal being routed across each module connected in series, as 

depicted below in Petitioner's annotated Figure 3, below. Id. at 21. 

FIG. J 

,"-··-·· 

/ First Serial Chain Route 

a, ✓82 / e1 / 
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Second Serial Chain 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 TD02 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. 

BDUNOARY SCA/I 
CONTROL SI Gll4L 

153 
111:AK • 

PULL-UP 1• 

131 I 
I : 94~:JE : \ 
L., ___ BOUNDAAYSCAH··-·iDENTi"Ficmori'-··--·-··~ Second Serial Chain Route 

COHTROL SIGHAI. DATA 89A . 

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 f] 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 uppennost-stage data 87. Id 

at 26. Petitioner explains that the end module's control circuit receives 

identification data 85 from the penultimate memory modulc-"anothcr 
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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. 

Fl G. 3 Another Module 
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102b 

102c 
I 

T00101d L,. _____ .__ .. 102d-··-··-··----.j 
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 groll;Ild 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 

~~ 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 

16 



Page 27 of 766

IPR2018-01 720 
Patent 7,826,243 B2 

conductive material (i.e., a solder ball). Id. at 17 n.4 ( citing Ex. 1002, 

,r,r 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 ,r,r 92-93, 96-98. At this stage in the 

proceeding, we credit Dr. Baker's 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 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. 

17 
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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 SD RAM 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 '24 3 patent are 

unpatentable as obvious under 35 U.S.C. § 103 over Sung. Pet. 56-87. 

Petitioner argues Sung teaches [ 1 a] a stacked module comprising a 

plurality of modules, because Sung teaches "methods and circuits" for 

constructing "three-dimensional integrated circuit systems" that include 

"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-
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dimensional stacked integrated circuit. Id. at 57 ( citing Ex. 1002 ,r,r 72-80, 

237-245). 

With respect to limitation [1 b ], one or more active ports for canying 

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 [le], 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. 1007130. 

With respect to limitation [ld], 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. 10071 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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Petitioner's annotated Figure I 0, shown above, illustrates how a circuit 

appears in a stack of identical dies. Ex. 1007 13 7. 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." Id. 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 [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," 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 artJ 
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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 [lf], 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. Id. 

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. 5 7 ( citing 

Ex. 1002, ,-r,-r 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 prev.ail 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 inter partes review. 

See 35 U.S.C. § 314(a) (authorizing institution ofan 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 before dates in this IPR for similar 

activities." Id. at 5. 

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) (§ II.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)(l l) 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 9-1 O; 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. Real time Data LLC, 

IPR2017-01195, 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 inter 
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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 

IPR2018-01410 (Paper 14) at 181; IPR2018-0141 l (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 ( citing 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 overlap with the appeal of the ITC case which 

may lead the Federal Circuit to consolidate the appeals. Id. at 2. Petitioner 

argues, "[n]othing 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 US.C. § 315(a)(l) 

An "inter parfes 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. § 3 l 5(a)(l ). 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. Id. 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)(l) "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)(l) 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)(l)." 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 6-7 (PTAB Feb. 27, 2018) (Paper 9) 
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(informative) ( denying institution and joinder because the petition was 

barred under§ 315(a)(l) 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)(l). 

III. 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 unpatentable 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. lancu, 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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TO: Mail Stop 8 REPORT ON THE 
Director of the U.S. Patent & Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

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 for the Northern District of California on the following: 
(X) Patents or ( ) Trademarks 

DOCKET NO: 
18-cv-03502-LB 

DATE FILED: 
June 12, 2018 

UNITED STATES DISCTRICT COURT 
Phillip Burton Federal Building 
450 Golden Gate Avenue 
San Francisco, CA 94102 

PLAINTIFF: DEFENDANT: 
Samsung Semiconductor, Inc., et al BiTMICRO, LLC, et al 

PATENTOR DATE OF PATENT OR HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. TRADEMARK 
1. In J2q C/ ffo 
2. 7x-.2 /',,, -2 ¥~ 
3, k-o0c'.; //J1 < ,,_,~- - , . - "ai11f'.!.__ ...... ~u•·r UI 

4. ~ 

5. 

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

DA TE INCLUDED INCLUDED BY: 
( ) Amendment ( ) Answer ( ) Cross Bill ( ) Other Pleading 

PATENTOR DATE OF PATENT HOLDER OF PA TENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 
1. 
2. 
3. 
4. 
5. 

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

DECISION/JUDGEMENT: 

Copy I - 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 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

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: 
18-cv-03505-NC 

PLAINTIFF: 
SK hynix Inc. 

PATENTOR 
TRADEMARK NO. 

1. No. 6,529,416 
2. No. 7,826,243 
3.No. 8,093,103 
4.No 9,135,190 
5. 

DATE FILED: 
June 12, 2018 

DATE OF PATENT OR 
TRADEMARK 

March 4, 2003 
November 2, 2010 
Januarv 10, 2012 
Seotember 15, 2015 

UNITED STATES DISCTRICT COURT 
Robert F. Peckham Federal Building 
280 South 1st Street 
San Jose, CA 95113 

DEFENDANT: 
BiTMICRO, LLC 

HOLDER OF PATENT OR TRADEMARK 

BiTMICRO 
BiTMICRO 
BiTMICRO 
BiTMICRO 

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

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

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 
1. 
2. 
3. 
4. 
5. 

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

DECISION/JUDGEMENT: 

Susan Y. Soo , Clerk (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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UNI1ED STA1ES PA1ENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia22313-1450 
www.uspto.gov 

APPLICATION NUMBER FILING OR 371(C) DAIB FIRST NAMED APPLICANT ATTY.DOCKET NO./fl1LE REQUEST ID 

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

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. 
N01E: 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. 

62795 

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: Vraman n. dewan/ 

Name: Raman N. Dewan 

!Registration Number: 38787 
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UNITED STATES PATENT AND ThADEMARK OFFICE 

APPLICATION NUMBER 

11/322,442 

64180 
Uriarte Law 
5255 Stevens Creek Blvd. 
Santa Clara, CA 95051 

FILING OR 371(C) DATE 

12/29/2005 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addte,s:COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vuginia 22)13-1450 
ww,,•.11.1pto.gov 

FIRST NAMED APPLICANT ATTY. DOCK.ETNO.fl'ITLE 

Rey Bruce 6005.011 
CONFIRMATION NO. 5045 

POWER OF ATTORNEY NOTICE 

1111111111111 ii m IIJ~!W!W!W!WU~~l~UJ 1111111111 m 11111111 

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). 

/atesfai/ 

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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PATENT NO. 
APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 7,826,243 B2 
: 11/322442 
: November 2, 2010 
: Rey Bruce et al. 

Page 1 of 4 

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 O'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 l's XO ball 1902" with--XO ball 1902 of SDRAM 
module 1--; 
Column 9, Line 5, replace "The XO balls" with --These XO balls--; 
Column 9, Line 6, replace "for the SD RAM modules." with --for these SD RAM modules. Thus, as 
illustrated in Figure 19, there is one active ball, such as XO, 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 "XI ball" with --an XI passive ball--; 
Column 9, Line 8, replace "XI pad" with --an XI 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 ofNovember, 2017 

Joseph Mata! 
Peiforming 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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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 XI 
passive ball and XI 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 XI to passive pad X2, 
respectively, so that this active signal eventually reaches an active ball, such as XO ball SD RAM 
Module 2, in Figure 19.--; 
Column 9, Line 16, after "the repeating pattern." insert --For example in Figure 19, an XI passive ball 
is connected to an XI 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 I 0, 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 I 0, 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 I 0, 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 I 0, 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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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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UNI1ED STA 1ES PA1ENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

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

67942 7590 11/07/2017 
JACKSON WALKER L.L.P. 
ATTN: INTELLECTUAL PROPERTY DEPARTMENT 
100 CONGRESS A VENUE 
SUI1E 1100 
AUSTIN, TX 78701 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PA1ENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

150962.00011 5045 

EXAMINER 

SOFOCLEOUS, ALEXANDER 

ARTUNIT PAPER NUMBER 

2825 

MAILDA1E 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 

Patent No. 
Issued Date: 
Appl. No: 
Filed.: 

7826243 
02 November, 2010 
11/322,442 
29 December 2005 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

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 CPR 1.322 and/or 1.323 is hereby: 

(Check one) 

~ Approved D Approved in Part D 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 

D This is a decision on the petition filed to correct inventorship under 37 CPR 1.324. 

D This is a decision on the request under 37 CPR 1.48, petition filed . In view of the fact that the 
patent has already issued, the request under 37 CPR 1.48 has been treated as a petition to correct 
inventorship under 37 CPR 1.324. 

The petition is hereby: □ Granted D 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 

11111 
4 7 0 0 

I 
Application No. L 11 :3??412 .. 

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. 

IX.GRANTED 
~--' .. ' ... ' .. : 

,, ..... , ..................... . 

i DISMISSED 
l 

~ : 
l DENIED ~ 
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UNI1ED STA 1ES PA1ENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

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

67942 7590 10/30/2017 
JACKSON WALKER L.L.P. 
ATTN: INTELLECTUAL PROPERTY DEPARTMENT 
100 CONGRESS A VENUE 
SUI1E 1100 
AUSTIN, TX 78701 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PA1ENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

150962.00001 5045 

EXAMINER 

SOFOCLEOUS, ALEXANDER 

ARTUNIT PAPER NUMBER 

2825 

MAILDA1E 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 
Filed: December 29, 2005 

DECISION ON PETITION 

Attorney Docket No. 150962.00001 

This is a decision on the petition under 37 CPR 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 CPR 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. 

I Jl.pri{ :M. Wise/ 
April M. Wise 
Paralegal Specialist 
Office of Petitions 

cc: Kimberly Terrell, Randolph Square, 9th 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) 

r AUTHORIZATION FOR INTERNET Application No. 11/322,442 "'I 

COMMUNICATIONS IN A PATENT Filing Date 12/29/2005 

APPLICATION OR REQUEST TO First Named Inventor REY,BRUCE 

WITHDRAW AUTHORIZATION FOR Art Unit 2825 

INTERNET COMMUNICATIONS Examiner Name SOFOCLEOUS,ALEXANDER 

"- Practitioner Docket No. 150962.00001 ~ 

To: Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

I. To authorize permission for Internet Communications. 

0 Recognizing that Internet communications are not secure, I 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. I understand that a copy of 
these communications will be made of record in the application file. (MPEP 502.03) 

II. To withdraw authorization for Internet Communications. 

D 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. I understand that the withdrawal is effective when approved rather than when received. 

I am the 

□ applicant. 

El attorney or agent of record. Registration number 38 947 

□ attorney or agent acting under 37 CFR 1.34. Registration number 

/joseph lall:t:/ 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. A record 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 

EFSID: 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: 
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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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I UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul'ITTF.D STATF.S DF.PA RTMF.'IT OF COMMF.RCF. 
United States Patent and Trademark Office 
Addre,s, COMMISSIO~R FOR PATENTS 

APPLICATION NUMBER 

11/322,442 

64180 
Uriarte Law 
5255 Stevens Creek Blvd. 
Santa Clara, CA 95051 

FILING OR 371 (C) DATE 

12/29/2005 

P.O. Box 1450 
Alexandria, Vngi:nia 22313-1450 
www.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO.mTLE 

Rey Bruce 6005.011 
CONFIRMATION NO. 5045 

POWER OF ATTORNEY NOTICE 

11111111111111111 lllllllj~!~~~Ul~~U~l!IHlllllll 11111111111111111 

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). 

/atesfai/ 

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. 

page 1 of 1 
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I UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul'ITTF.D STATF.S DF.PA RTMF.'IT OF COMMF.RCF. 
United States Patent and Trademark Office 
Addre,s, COMMISSIO~R FOR PATENTS 

APPLICATION NUMBER FILING OR 371 (C) DATE 

11/322,442 12/29/2005 

67942 
JACKSON WALKER L.L.P. 

P.O. Box 1450 
Alexandria, Vngi:nia 22313-1450 
www.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO.mTLE 

Rey Bruce 150962.00001 
CONFIRMATION NO. 5045 

POA ACCEPTANCE LETTER 

ATTN: INTELLECTUAL PROPERTY DEPARTMENT 
100 CONGRESS AVENUE 

11111111111111111 lllllllj~!~~~Ul~~U~l!IHlllllll 11111111111111111 

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. 

/atesfai/ 

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. 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

PA TENT NO. US 7,826,243 B2 

DATED NOVEMBER 2, 2010 

APPLICATION : 11/322,442 

INVENTORS BRUCE ET 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. 

1912247lv.l 
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Patent No. US 7,826,243 B2 
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. 

1912247lv.l 
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Patent No. US 7,826,243 B2 
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 Sb. 

• Sheet 6 of 28 of the Original Drawings (ATTACHMENT "D") included Figure Sa and 

Figure Sb. 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 Sa, but not Figure Sb. See, Patent, p. 7. 

1912247lv.l 



Page 67 of 766

Patent No. US 7,826,243 B2 
Page 4 of 4 

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. 

SEND CORRESPONDENCE TO: 
CUSTOMER ACCOUNT NO. 67942 
512.236.2019 
512.391.2111 (fax) 

1912247lv.l 

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

Joseph P. Lally 
Reg. No. 38,947 
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U.S. Patent No. 7,826,243 B2 
Inventors: Bruce et al. 

Replacement Drawing Sheet 6 of 28 

505 

501 

Figure 5a 

000000000000000000000000000 00000000000 
000000000000000000000000000000000000000 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
gg 88 
888888888888888888888888888888888888888 

Figure 5b 

+ 



Page 69 of 766

ATTACHMENT "A" 
Attorney Docket: 60.Q5.011 

IN THI: UNlTEP STATES PAT!::NT AND TRADEMARKOFF1CE 

AppHcation Fi11n9 Dat~: 29 Dec2005 

Fol": MllLTIPLECHIP MODULE AND PACKAGE 
STACKING FOR STORAGE DEVICES 

) Group Art Unit: 2892 
) 
) Examiner: ULLAH; Elias 
) 
) 
) 
) 
) __________________ __,) 

Commlssionet•for Pat~nts 
P.Q, Box 1450 
Alexandria, VA 2231.3-1450 

Dear Examiner: 

In respqnse to the.Office A¢t1on 1 mailed 13 Ma:t 2009, plea$£:. kindly ~wnend 
this Application as follows and consider the remarks set forth belo.w, 

Amendments to th¢ Spedflcatfon begin on pag.e: 2; 

Amendment(s) t9 the Drawfngsbe.gins on page 19; and 

Replacement sheets of drawings incorporating the changes proposed in the 

Amendments to the Drawings and correspQndlng to the written desci'fption,, 

re.spectr ve!y, are attached to thi$ paper. 
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ATTACHMENT "A" 
Attorney Docket: 6005.011 

Amendments to the Specffkatlon 

Text in underHne indicates new text, whHe text in strike-out format or between 

a pair of double brackets indicates deletion of the te)<,t 

In tt1e Specification, as previously amended 1 please enter the arnendrnents 

shown with respect to the rep!acernent paragraphs identified below, 

Please replact': the t1tk3 on page 1, HnE3S 1-2r vvith the follmvfng replacernent 

tlt!e, 

Please replace the paragraph on page 8,. llne 13 through 151 vvith the folk:rvving 
rep!acernent paragraph. 

figure 21a sh(rw.s mH)ther pin assignment and connection ted-u1iqu<1.: fbr cn:atin12: be ubb to 

£(H'!:f:ee+-a serial chain rnut1.~..thmggh.:+ffifB- multiple rnodn!es in a stack 1w connectim; a set of seda! 

chain connections. according to another e--.'HHHp1e embodiment of the present invention, 

Please replace the paragraph on page 20, Bne 19 through page 21, Hne 16, 

\Nith the following replacement paragraphs. 

specific module in a nrnhiple rnorh.de stack. The figure H!ustt'att~s the controller and SD!L:\Jvl 

rnodules ,:ts an exarnplc. _The SDRA!VI rnoduk: balls, such a.s 1907,. arc represented by big 0:h!0:ng 

conm.x:tion is n .. :pn .. :sentcd by a rectangle, sui:.:h as 1906. The controller r:nodu!c has four active pads 

Mich a:,;; 1904, one each fi:rr the fi:n.rr SDRA!\·1 r.nodu!es such as l90L A.n active pad r.m1v be also 
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ATTACHMENT "A" 
Attorney Docket: 60.Q5.011 

reforred to herein as an "'active port~~- The· c~)ntroHer 111odtl!e ~ s active pad 00 · 1904 is ultimately 

active balLsuch as XO. ultimately coupled to one active pad per module. 

one surface ofa SD RAM module at1d a passive pad oruumther surface ofthe same SDRAM_ 

1119d11lg_~§1K:~ .as the X l · pass.ive balJ · and.)(! Rassrri: pad \.:0~1nt.:r.:tkm in FiguTt? 19 ,. is !l .... !llned 
..................................................................................................................................................... 

lacldct-!ike routing t'>ath, such as 1905 on the stacked modules, This technique enables the 

coutivUetm<Xiuk~s actiVe pad to be routed tofh.e.desfred specific modtde in tlte stack.. Thw~,. an 

and t)assive nad, such as the nassive norts 19(>5 co1mecth12 na.-;sive ball X2 to nassive pad X2 and 

passive hall X 1 to pttc.'isivc pad X2, tespcctiv·clv, so thatthis active signal cvcntual1yread1es an 

repciding pattcm. For exa.mpldn .Figure 19. anXl nassivc ball is connected toanXl passive pa4_ 

3 
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ATTACHMENT "A" 
Attorney Docket: 6005.011 

can ·he used [[also]] in ahernativ,;x,thtw embodiincnt§: of the present invcntion.,JLI! c.~,-g-; for 

examJ:ilc. an alternative embodiment mav indudc using an offset of two or a11y multi pk of the 

intended h~9--·HH-t lirnlt the scope of the present invention in anv \vav. 

Please arnend u~e paragrapt1 on page 23 1 line 1 thrnugr·~ page 24( Hne 6, with 

the following rep!acernent paragraphs, 

The last connection technique is used for serial routing of aH mo{h:iles in the stack and 

board, Figure 21a .-.!H)\V~ how fob technique is intpler.nented in the stacking r.netho;:t The rnain 

board 2101 ff ]]contains the input signals .2H)2 1-vhich \-Vil! then be corn:1ectcd to IN ball 2104 of 

\2y a serial chain circuit For ex.ample, base rnodule 2103 inch.tdes a serial chain circuh 2127 that 

couples IN ball 2104 v<iith OUT pad 2.t 05. and a serial chain circuit 21% that couples OUT pad 

2137 w·ith OUT baH 2138: motlnk 2106 includes a. serial chain cfrcuit 2128 that coupl.cs !N ball 

2107 with OUT nad 212~}, and a serial ,Jiain cin:uit 2139 that CN!pks OUT pad 2140 \Nith OlJT 

tx~H 2141; 1noduk 2130 includes a serial chain circuit 2131 t!rntcquplei,; ]N hall :tLl2 with OUT 

pad 2133, and a serial chain circuit 2142 that couples OUT pad h,iH 2143 with OUT h,dl 2144; and 

top module .2108 induifos a serial chain circuit 2134 that (otmk:s IN balt 2135 \Vith OUT pad .2109 

and a serial chain circuit 2145 thaJ cotmlcs OUT pad 2110 'Nith OUT ball 21 U, Thus, the[[Thi..~1] 

base rnodu!e's OUT pad :2105 is connected to IN ball 2107 ofthe firnt stack rnodule 2106, and so 

on, 

i\ sigmd_route that includes ~l serfal clrnin circuit couplinR an ba! l ~n1d nad is herein after 
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ATTACHMENT "A" 
Attorney Docket: 60.Q5.011 

series arc herein ,iftcr .reforred fo. as a •'serial chain route'\ such as serial d1ait1 route 2l46 or 2111. 

The top module 2l08f[.]J teni1i11a1es the sigflal t1..1 tile top _pad 2109 and routes,, with conrtcctiori 

2 U2, the signal intcrrHill:y to anotlwr pad$-Jillf2h ~ OUIJ".$.4 21 rn, which is cmmeete<l dfrt't:tly to 

the ball H2l13J] un~ierneath. such a~ .. QUThall 21.tJ, .. Since !:he mtxfoles are identical, this rm.ited 

$ignal. pas,'NS through another t.et of [ [the]} serial chain com1cctio.ns that cornpdse another serial 

chain route, such as scrialchain route paas GRS: ea!fo 2111 for[[ofl] the stack until it reaches the 

OUT pad 2114 of t.b{? tnaill lx1ard for external .,ttx:.css, .A seri~l cb~in com1ecdon includes as~rid 

cha.in inputar.n:ta sedal chain output. Asetial chain ini,)tit fa disr;iosed ttr .receive a st.in.at while .a 

serial chain output is disposed to provide: the sfrmaL For e,xatnple in Figure 21 a. lN balls 2104, 

2107. :2l32s and 2135~ and OUT riads2l10, 2143.and 2140 are serial cha.in innuts, respcctiYely. 

OUTnalbll05, 209, 2133, and 2109,. and OUTha.Hs 2113. 2144, ll41, and 2138 an,! serial 

Chfiln OJ!tm.1ti,, f~:!N.tlwly. At leal!lf onu,fthe balls anoads that are C:O!iQl~d tc(thd.r .resnectiv~ 

.chaindtcuit mav he in· the fom1 ofa nassive baH and -passive t)ad. resnectivdy.since an ·acti"'e 

si~nat sndrai{signal 210::2, applied at active p~td 2HU$ can be routed through a series ofS:erial 

chait1 circuits that l:<1upfo.n~sp:,~<.'.tive baUsamlpads .. h1ef1h.:t, ciH.:h of these serial chain circt1.its 

func:tio:n.s as a pa_~ort A serial. dt.a.hl circuit; how·.ever. can also terminate a s~~riat chain. route, 

such as sedaLchain route 2146. and branching or routing this serial cha.ill route to another pad that 

fi.mctions as ti serhil chain input of another serial d:1ainro\.ltc,guch as serial chaintoute 2HL as 

ck\St:ribed • farther btihhv'. 

__ -'""'R=e:;,,ogardifigl:lew.dw top. modlile. tef'fiMA~t~ the serial chain terihiriation l'!,rtd hi'anchhu,.~­

iliem eut to. other pa<titisshown in Figure 2 lb. AU .module.s have a control drcuit that includes a 

sclectahlc huffor 2115 tlrn.t tri.,states tl1e input when pultcd low'.. The signal fromthdN balls .2116 

enters the i11tctnal t1ir:cuif2ll7 and exHs the circuit COJUH.!ctingto the our pad 2H8, ]he b:uffcr's 

21.1:5 q:mtml Hn.e is weakly pulled u:p.haemally. The '!Stk:Lov./' ball is cmmccted internally to 

5 
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GND :2119, thus pulling dow11 the buffer control line 1-vhcn a rnodulc is stacked a"hovc it, and .it is 

or tnice that loops back to the bai,,e rnodule solder halls . .Ylhen a module ls stacked above a 

rnodulc that is disposed ,vith selectable buffer 2U5 in the l'.!Ji.Umcr shrn-vn~ the buffer control signal 

is puUcd low, tri-s:tating the input signal and_disalkw<ling the bnrn.ching effe<.~t This tcclmiquc 

expan.sion for a .serial signal is achievable. The balls are then roi.rted, 'with connection 2121, to the 

other rnoduks :2122 on the other locatim1s. The sarnc technique is used on the main hoard :2123, 

\Vhcn no package is detected on the "StkLov/' pad, the buffer ,:dlows the input to connect to the 

dt$ignatcd pads on the other locations. The t.ri-si:atcd buffer tci;Jrr:iiqm.: is redundant to aU 

TOI signals to the pads and the dosing TDO signal 2124 loops back to the driver circuit 
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Listing of Claims: 

This listing of dairns will replace all prior versions, and !!stings, of claims ln the 

appHcation, 

:l- (PREVIOUSLY CANCELLED) A method for stacking a plurality of modules 

comprising thEJ steps of: 

providing one or more active port on the p!uraBtv of rnodu!es for carrying one 

or more active signal; 

providing one or more passivB port on the plurality of modules for passing 

through the one or morB active signals; and 

stacking the plurality of rnodules. 

2, (PREVIOUSLY CANCELLED) The method of claim 1 wherein tht: one or mon--3 

passive port forrns a ladder like muting path, 

3, (PREVIOUSLY CANCELLED) The rnethod of c!airn 1 wherein one or more of thB 

plurality of module is rotated before being stacked and the one or more passive port 

forms a rotational routing path, 

4, (PREVIOUSLY CANCELLED) Tht: method of claim :1 further comprising the step of 

providing one or more pair of da!sv chain input port and daisy chain output port for 

form1n9 a first daisy d1ain connBction wr1erein ead1 pair of the daisy chain input port 

and the daisy chain output port are connected through a daisy chain circuit. 
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5, (PREVIOUSLY CANCELLED) The method of daim 4 further cornprising the step of 

providing one or rnore control port for enabling a routing patt·1 extending the flrst 

daisy chain connection within an end rnodule, 

6, (PREVIOUSLY CANCELLED) The rnethod of dalm 5 vvherein the routing path 

1Nlthin thEJ end module ls connected to a second daisy chain connection, 

7, (PREVIOUSLY CANCELLED) The method of dairn 1 vvherein one or more of the 

plurality of modules is a rnain board, 

8, (PREVIOUSLY CANCELLED) The method of claim 7 vi,1hereln one or rnore vertfcally 

stacked rnodu!e is connected to the main board, 

9, (PREVIOUSLY CANCELLED) The method of daim 2: 

·wherein each of the plurality of modules comprises a first side and a second 

wherein the one or rnore active port is connected to one or rnore active ball on 

the first side of one or more corresponding rnodule; 

wht':rt~in the one or mort~ passive port is connected to one or mon': passive ball 

on tht': first side and ont': or more passive pad on the second side of one or more 

corresponding rnodule; 

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

passive pad connected to a sarne passive port are located between a pre·-detennined 

distance to each other in a repeating pattern, the pm-determined distance equaling a 

rn ulti plB of a 
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periodic distance of the repeating pattern; 

wherein one or rnore active port of a base rnodule is routed to a sarne location 

on one or rnore rnodu!es through the !adder like routing path; and 

vvherein the !adder like routing path comprises one or morn passive ball and 

one 

or more passive pad, 

10. (PREVIOUSLY CANCELLED) The method of dairn 3: 

wherein each of the plurality of modules comprises a first side and a second 

side; 

1A1hereln the one or more active port is connected to one or rnore active ba!l on 

the first sfde of one or rnore corresponding rnodule; 

wher(--3in tht: one or morn passive port is connected to one or more passive ball 

on the first side and one or rnore passive pad on the second side of one or rnore 

corresponding module; 

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

passfve pad connected to a same passive port are located opposite each other in a 

repeat1ng pattern; 

whHt~in one or more acth.te port of a base module is routed to a same location 

on one or more modules through the rotational routing path; and 

wherein the rotational routing path tornprises one or rnore passive ball and 

one 

or more passive pad, 

1 :l. (PREVIOUSLY CANCELLED) The rnethod of dalrn 4: 

9 
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wherein each of the plurality of rnodules comprises a first side and a second 

slde; 

wherein the one or rnore daisy chain input port is connected to one or rnore 

passfve ball on the first side and the one or more daisy chain output port ls 

connected to one or rnore passive pad on the second sf de of one or rnore 

corresponding module; 

\ 1vhereln each of the one or more passive ball and each of the one or more 

passive 

pad corresponding to a sarne daisy d1ain port are !ocate:d opposite each other; 

wherein one or more active port of a base rnodu!e: is routed to a same: location 

on one or more modules through the daisy chain connection; and 

1A1hereln the daisy chain connectfon comprises one or more dafsy chafn circuit, 

one or mor(--3 passive ball and one or rnon.: passlv(--3 pad, 

12. (PRE\/IOUSLY CANCELLED) The rnethod of dairn 5: 

wherein each of the plurality of modules corn prises a first side and a second 

v<1herein the one or more daisy chain input port ls connected to one or more 

passi\le ball on the first sld(--3 and the one or more daisy chain output port ls 

connected to one or more passh.te pad on the second side of one or rnore 

corresponding rnodule; 

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

passive 

pad corresponding to a sarne daisy c/1ain port are located opposite each other; 

10 
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wherein one or rnore active port of a base rnodu!e is muted to a sarne location 

on one or more modules through the daisy chain connection; 

wherein the daisy chain connection cornprises one or rnore daisy chain circuit; 

one or rnore passive ba!l and one or more passive pad; and 

vvhereln the routing path comprises one or more trhstate drfver controlled by 

the one or rnore control pent 

13. (PREVIOUSLY CANCELLED) The method of dairn 6: 

wherBin each of the plurality of modules comprises a first sidB and a second 

side; 

1A1here!n the one or rnore daisy chain fnput port ls connected to one or rnore 

passive ban on the first side and the one or rnore daisy chain output port ls 

connectt~d to one or more passive pad on tht: S(--3cond side of one or more 

corresponding module; 

·wherein each of the one or rnore passive ball and each of the one or rnore 

passfve 

p,;:.1d corresponding to a s,;:.1me daisy chain port are located opposite Bach other; 

v<1hereln one or more active port of a base module ls routed to a sarne location 

on one or mon.: modules through the daisy chain connection; 

whHt~in the daisy chain connt~ctron cornprises one or more daisy chain circuit, 

one or more passive ball and one or more passive pad_; 

wherein the routing path cornprises one or rnore trr-state driver controlled by 

thB one or rnore control port; and 

wherein one or rnore daisy chain connection are extended through one or 

rnore vertically stacked rnodu!e connected to a main board, 
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14. (CURRENTLY AMENDED) A stacked rnodule cornprising a plurality of rnodu!es 

each comprisin9; 

one or more active pent§: for carrying one or more active s!gnai; [[and]] 

one or more passive port~ for passing through the one or rnore active 

sig na!s.;,[ [,]} 

a first serial chain rouh.': that includi:..':s at !east one serial cha!n connection, thi:..': 

seria!_chain connection including: a serial chain circujt._aseria! chainJnput,~and serla! 

ch0in_output;_said_seri0! chain inputcoup!ed _ _to_said __ sehal chain output_through_said 

sgu:taLrJtalXL£Lr.:£11Lt;. 

&1 ... ~-~s:oncL;i~fia ! chain mutQ .. gJld.si .. control cirt:;_uit for eni,tQliDiU'Lrn1ttLng_J?2JJ1 

that connects the first serial chain route 1,vith the second serial c:hafn route within an 

end module; and 

said control circuit is dtsposed to enable the_routmg_path lnJ?si:.wnse to a 

contrgllnQLrLsiQna! received from another module frorn the plurality of rnodu!es 

\.-Vhen the.end rnodule_is_coup!ed. to_the __ another_rnodu!e .. 

15, (CURRENTLY AMENDE'.D) The stacked module of claim 14 wi1erein the one or 

more pass!vt~ prnt forms a ladder like routing path, and the passive port connects a 

passi\le ball on one surface of a modu!t..~ to a passive pad on anotht':r surface of the 

module. 

16. (CURRENTLY _1-\MENDED) The stacked rnodule of cla1rn 14 wherein one or rnore 

of the plurality of module;i is rotated before being stacked and the one or rnom 

passive port forrns a rotational routing path. 
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17, (CANCELLED) The stacked module of dairn 1 further cornprlsin9 one or rnore 

pair of daisy chain input port and daisy chain output port for forrning a first daisy 

chafn connection \Nherein each pair of the daisy chain input port and the daisy chain 

output port are connected through a daisy chain circuit 

18, (CANCELLED) The stacked moduk1 of clalrn 17, further comprising one or more 

control port for enabling a routing path extendlng the first daisy chain connection 

1.Nithin an end rnodu!e. 

19. (CANCELLED) The stacked module of dairn 1.8 wherein the routfng path within 

the end modulEHs connected to a second daisy chain connection, 

20. (CURRENTLY AMENDED) The stacked module. of c:lairn 14 wherein one or rnore 

of the plurality of rnodules lodudes _hra main board, 

2.L (ORIGINAL) The rnethod of c!airn 20 wherein one or rnore verucally stacked 

module ls connected to the rnain board, 

22, (CURRENTLY AMENDED) The stacked rnodu!e of cl~lm 15: 

wherein each of the p!uralfty of rnodules torn prises a first side and a second 

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

the first sfde of one or rnore corresponding module; 

13 
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wherein the one or rnore passive port is connected to one or more passive ba!! 

on the first side and one or rnore passive pad on the second side of one or rnore 

corresponding module; 

vvherein 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 bebveen 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; 

vvhereln one or more active port of a base module ls routed to a same location 

on one or rnore modules through the ladder iike routing path; and 

w he rB in ~tLlfitSt!JDILJlL thB l-a-ooeH+k-£<-f~'ffi'!-§-tJa~q-f,;&fBt*WBS o nB or mo re 

passive ban and one or more passive pad.JormssUadder like routing p3th. 

23. (CURRENTLY AMENDED) The stacked module of claim 16: 

·wherein each of the plurality of modules comprises a first side and a second 

side; 

wherein the one or rnore active port is connected to one or rnore active ball on 

the first side of one or rnore COtTBspondrng module; 

v<1herein the one or more pass1v'e port is connected to one or rnore passive ba0 

on tht': first side and ont': or more passive pad on the second side of one or more 

rnm:~sponding module; 

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

passive pad connected to a sarne passive port are located opposite. each other in a 

repeating pattBrn; 

wherein one or rnore active port of a base rnodu!e ls routed to a same location 

on one or more modules through the rotational routing path; and 

14 
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wherein fil_t.:J~.§.~LQJJ§. __ .QLthe rotational routing path cornprisec one or rnore 

passive ba!! and one or more passive padJonTI a rotational fOLLtil.lg__Qath. 

24, (CURRENTL'{ .AMENDED) Tl1e stacked module of claim 14[[17]]: 

vvherein each of the p!uraHty of modules comprises a first side and a second 

side, and the one or more passive pmts includi:..:s a first passive port conni:..:cted to a 

passive ba!! disposed on the first side and to a passive pad disposed on the second 

sfde of a rnodu!e frornth~ plura!ity_ofrnodu!es; 

wherBin the f.m-e-Bf'--ffi·Ewe .~i~L~flJ[[daisy]J d1ain input port Is 1ncLud.~~---e0n-Re€t~½ 

te tt1fu:i~~re passive ba!! ~the. first s+e-e and U1B eAe or mere Sfat:LaL:d~ 

ell a i n output }'¾}ti: JD_~l1!di@...th~Js-ee-Ftt1-ea-e-Ei·•t,e---Bf"te-·1;tr·ffifil'e--pa ss ive pa d--f.Ht·-th-e 

se--eo-A-d-sit.1e--eh,'Wtt~e--£-f}frE!5f}Oftclti~ftwali+e; 

wher(--3in each ef the one or more passive ball and each of the one or rnon:, 

passive pad corresponding to a same daisy chain p:wt are located opposite cad~ 

other; __ anq 

furtherJnc!uding __ a_ base..rnodule_havrng __ an_activeportJor providing a signal, 

:xVdsigna! n;.,µt~d t-0 a samg JocaJLonon thg pl\ .. iralH~Y of n1odulg$,_throqghJhg first 

~ja! chain route. 

wM-ef-e-ifr·B~'>...fif-ffh.7F(--:--a-t-tt\--'·e--f}ertr-4-a--e,a-se--ffi-OOttt--t:,-1&•f{'}{:ttt._'>f¾-t-o--,,.'3--Sttffi--t:,-i-0€ffi:tt)-F} 

on one of mon:..: modules through the daisy chaifl conncctioA; and 

wherein the daisy chain connection cornprlses one Of rnorc dalS'v' chaln circuit1 

-en-e--ef--fl'H1f-e pa sswe--oa+~--a-Rf.f-ene--EW--m&re--f}fr&Sw:e--~ 

25. (CURRENTLY AMENDED) The stacked module of dairn 11[[18]]: 

15 
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'¢,;•herein each of tr1c plurality of modules oomprises a firnt side and a second 

,,; .,-l ,,,c =1 

corrcspondin@ module; 

wherein each of the one or more passive ba!! and each of the one or more 

passive pad corresponding to a same daisy chain port arc located opposite each 

enc or mere pa::::ive ball and one er more passive pad; and 

·wherein the muting path includes cornprices one or rnore trh:;tate driver 

controlled by U1e one or rnore control £.JL.G.W.lt.~-

26, (CURRENTLY .AMENDED) The stacked rnodu!e of claim 25[[19]1 fqrther 

including: 

wherein the one or more dalsy chaln rnput port is connected to one or more 

16 
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'¢,;•herein each of trw one or more passive boll and each of the one or rnore 

t-s-a ss l ve p&J--€6-fr-espon d i n g t-t-~-saffle-£!.atsy--eh-ai-n---p&t---a-re4ocatc €.H.}f:}P&sf~l 

&l~£'ft 

v--A'H.;re-in---on-e---0-r--m0-r-e--a-cti-ve---pef=t--0-f..-a--e-ase--rrHJrlu-le--is---r-EHJte-d--to--a--sa-n1e--l0-E:at+0-n 

Ofr'0tl-e,"W-tn-0f'e--fl'}{}Ehftefr-ffit"0t..~tttt1€-~1-½l'f'-t.Tu1-tA--£~lf'k~ff}fr, 

\--'<;·hcreiR the daisy chain connection rnrnprises one or nmrc daisy chain circuit, 

one er more passive ball and enc or mere passive pad; 

,., .. vhcrein the routing path comprises one or more tri state driver controlled by 

l:00--0-RB---f.)F-ffiB-ft.'."-f}f..Wt'tf&f-tXWt; 

~m--er; e or rn ore daisy ffiB+A-- eo nA£<E:-t+e-A---a re e xt:e n~~~--B-f 

1'H◊f-e--vt;t:t+eaH,t0--st-aek~-4-1'l't-&cii.¾-l-e---aw"lf'1·eet-eci----t-EJ--B---fflB-ffrWiWEh 

a main board coupled to anotht~r stacked rnodule havinq a thin:! serfal chaln 

route; and 

anott·H~r control circuit for enabling i;mott·H~r n::wtinQ.J2ath that cormects_U1e 

second serial cJ1ain route \iVitt·1 the third serial chain route, 

27, (CURRENTLY AMENDED) The stacked module of clairn 15; vvherein; 

the stacked module further includes a first outside surface and a second 

outslde surfoo:--3r the first and second outside surfaces disposed to face opposite each 

oth(--;r; and 

at least one of the plurality of rnodules includes a first rnodule having a first 

target location terrnrnatlng between the first and second outside surfaces. 

28 (PREVIOUSLY ADDED) The stacked module of clairn 27, wherein the 

plurality of modu!Bs further includes a sBcond modulB and a third rnodule, the 

17 
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second rnodule including a second module surface that includes the first outside 

surface and the third rnodu!e including a third rnodule surface that includes the 

second outside surface. 

2:9. (PREVIOUSLY ADDED) The stacked module of claim 1.5, further fndudfng a 

second !adder Hke routing path; and whereln: 

u~e plurality of modules includes a first module and a second rnodule 1 the first 

and second rnodules respectively induding a first target location and a second target 

location, the second target location located within tJ1e stacked rnodu!e; and 

the IBdder 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, 

30. (PRE\/IOUSLY ADDED) nie stacked module of clairn 29, furtt·1er induding a 

second !adder like routing path; and \tvt·H~rein: 

the stacked rnodule includes a first outside surface and a second outside 

SLHface, the first and second outside surfaces disposed to face opposite each other; 

the ladder Hke routing path terrn1nates at tt1e flrst target location; and 

the st':cond ladder Hke routing path terminates at the second t~rg(~t loc.-.:ition, 

the second target terrnrnating vvithin the stacked rnodu!e and located between the 

first and second outside surfaces_; 

3:l. (PREVIOUSLY ADDED) The stacked module of daim 29, \iVherein the second 

target location is located between the first and second outside surfaces, 

18 
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.Amendment{s) to the Drawings 

The following proposed amendrnents to the Drawings are provided in the form 

of replacement drawing sheets, \Nhich are each labeled '''Rep!acernent Sheee,· in their 

respective page headt:rs pursuant to 37 CFR L84(c), Support for the am(--mdments 

below is provided on pages :X::X: 1n the Substitut(--3 Spedflcation previously submitted 

on 12 February 2009, No ne1N rnatter l,as been added, 

Figure 19 has been arnended as described be!ow, 

A set of parenthesis has been placed around the text '1Contr0Her 

Reft..~rence number ''.1910'' has bt:(--3n plact:d abovt~ the text "(Controller 

Module)'~. 

Multiple instances of reference nurnber "'1909" has been inserted as 

shovvn in the Rep la cement Sheet; Reference n urn ber "1909" corresponds to 

tt1e element named "passive port" in the Spedflcation as arnended at p. 22. 

Multiple instances of rnference nurnber '''1.904!.' has been inserted to the 

dravving e!ernents annotated v,,iith ''01.''; "02", and "03n, and referred to in the 

Specification as 11ac:tivE~ padsn or "active ports" at p, 21. 

Figure 21a in drawing st·1eet 27/2& t1as been arnended as descrlbed below: 

Elernent nurnbers 2103, 21061 and 2108 have been moved frorn the left 

to the right side of t!1e Drawing sheet. 

19 



Page 88 of 766

ATTACHMENT "A" 
Attorney Docket: 6005.011 

E!ernent nurnbers 2127 through 21351 fndusivE\ e!ernent numbers 

2137( 21381 2140, 2141( and 2143 have been added as st·w\•vn. 

Drawing e!ernents corresponding to new elernent nurnbers 2136, 2139., 

2142,. 2J.45, 21.46 have been added, 

Drav<1ing elernent corresponding to element nurnber 211.1 has been 

adjusted in length and position as shown, 

The figure in drawing sheet 28/28 t·~as been arnended by replacing the figure 

IBbel "Figure 21a"' to "Figure 21b''. The dravving on dravving sheet 28/28 as originally 

filed was represented with the figure label of "Figure 21b" but the Arnendments to 

the Drawings submitted on 13 February 2009 1Nas lnadvertentlv arnended to include 

''Figure 21.i:f''. 

20 
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Remarks 

The specification and drawings have been amended to correct minor errors 

noted in the Offke Actlon and otherwise. These corrections are of a clerical nature 

and do not add Hne\iv mattern, 

Claims 1. and 13 have been previous!':/ cancelled without prejudice. 

Claims 17-19 are cancelled vvitt·wut prejudice. 

ThE~ text of original dafm 21 and of previously added claims 28-31 rE~main 

unchangt:d but thE~ir mE~aning have changed bE~cause they depend from amended 

claims, 

Request for Acknow!('3dgement and Acceotanrn of Substitute Drawings Submith:d on 

_13 February 2009 

In the Office Action( the dravvings fi!E~d on "29 December 2005'\ named the 

,\Acknowledgment Date'',. \-Vern nacceptec!"' by the Examiner. Applicants kindly note 

that the Drawings vvere arnended and provided in the forrn of Replac:ernent Sheets( 

collectively referred to r·1erein as the "'Arnended Drawings"1 't1ith the USPTO by the 

Applicants through the Response and An1endrnent to Office _1.\ctlon submitted with the 

USPTO on 13 f:ebruary 2009, narned the "Prior Response", The Acknowiedgrnent 

Date used in the Office .Action, however, reflects the orfgina! Application filing date of 

this application and thus, refers to the orlglnal Dravv!ngs rather than the Amended 

Drawings. With due respect, the Acknowledgement seems to be inadvertent( and 

consequently( Appllc.ants re.quest that the Amended Drawings previously subrnitted 
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in tt·ie Prior Response also be reviewed and acknovvledged if applicable, 

Amt~ndrnents to Th('3 Currnnt Drmvinqs 

Figures 19 and 21.a, and the Figure on sheet 28/28 have been amended, and 

are provided !n the forrn of rep!acernent drav,,iing sheets !n accordance V-lfth 37 CFR 

1,121, ThE~se amendmE~nts are described in detail in the '"ArnendmE~nts to thE~ 

Dravvlngs"' sectlcm above, 

Examiner 1ntt~rvlew Conducted on 8 May 2009 

V\lithdrawTi claims l"i''·-19 and 24 .. 26 have been reconsidered by the Examiner 

because clafrn l7 has been amended to depend from claim 1.4 instead of claim l 

during the telephone interview! named ''Examiner Interview!\ conducted between the 

undersigned and thE~ Examinm· on 8 May 2009, Accordingly, claims 17-19 and 24-26 

have been entered for further consideration by tt·ie Exarniner, The undersigned on 

behalf of the applfcants extend rnuch thanks to the Exarniner for his responsiveness 

during U1e Exarniner Interview. 

Claims 14-26 are rejected under 35 USC, second paragraph, as being 

indefinite for faiHng to particularly point out and distinctly claiming the subject 

rnatter which the applicant regards as the invention, The Applicants respectfully 

traverse this rejection, 

In the Office Action 1 ft is asserted that in: 

base da!m 1, applicants daimed "one or morE3 passive port for passing 

though thE3 one or more active signals". Hovvevt;r( fn light of app!lcants' 
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disdoserr as it would be interpreted by one of ordinary skill in the art, 

above claim Hrnitations do not set out and define the invention wfth a 

reasonable degree of precision and particularity. For purpose of 

examination, Exarniner assurnes the Hpassive portn Ls a connection on 

active port for carrying sfgnaL 

Definiteness of dalrn language rnust be ,;:.1nalvzed, not in a vacuurn, but in !ight of 

Applicants written clisdosure, the prior art, and tile claim interpretation that would 

be given by one of ordinary sHH in the art at the tirne the 1nvent1on was rnade. 

MPEP 2173,02. Applicants may bi:.': their own it':xicographers. MPEP 2173.0L The 

Spedfic:ation at p. 21,, line 7 through p, 22,. line 4, as arnended in the "Arnendrnents 

to the Specification" section above, recites in part: 

... A cormection between a passive ball on one surface of a 

SDRAM module and a passive pad on anoU~er surface of the sarne 

SDRAM module1 such as u~e Xl passive ball and Xl passive pad 

connection in Figure 19r ls narned "passive port'\ such as passive ports 

1909 illustrated in Figure 19, (Ernpt1asis a,dded). 

The above description should be read in conjunction with amended Figure 19, whfch 

sr1ows tf1at a passive port 1909 cotmects "a passive bail'\ such as passive bail X2 1 

'
10n one swface of a SDRAM module'\ such as SDRAM module 0, and a pass1ve pad!-', 

such as passive pad X.3, ''on another surface of the same DRAM module!-', such as 

SDMM modu!f3 0, Thus,, ''a connection between a passiw3 ball on one surt·ace of a 

SDMM modu!f3 and a passive pad on another surface of the same SDMM moduk3'' is 

a "passive port''. Tt·ie above arnendments render rnoot the First 35 USC§ 112, 

23 
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Second Paragraph rejection as to clairns 14-261 and the Speclfication and dairns nrnN 

comply v,lith the statutory requirements. 

In order to properly provld{--3 a cornpl(--3tt: responst: to the Office Action( please 

kindly note that the Office Action refers to "base c!airn 1"''. Tt1e applicants believe 

tt1at this reference to "base cla1rn 1"' is inadvertent because base claim 1 has been 

\<Vithdrawn from consideration due to the earlier received Restriction Requirement, 

and consequently, the applicants have responded to this rejection wfth respect to 

base claim 14 frorn which dairns 15 through 26 depend, 

Claims 22,-26 are rejected under 35 USC1 second paragraph, as being 

Indefinite for fafling to particularly point out and cHstfnct!y claiming the subject 

matter which the applicant regards as the invention, The Applicants respectfully 

traverse this rejection, 

In the Office Act.Ion, lt is asserted that 

in claims 22-23; applicants dairned "one or rnore passive ball and one 

or rnore passive. pad", However1 in !igt·1t of applicants' disc:loser1 as it 

would be interpreted by one of ordinary skrn in the art, above clairn 

Omitations do not set out and define the invention wfth a reasonable 

degree of prec1sfon and particularity, For purpose of examination, 

Examiner assumes the "passive port inherently comprises passhle ba!! 

and passiv(~ pad'j, 

Tl1e Specification as amended beginning from p, 2J., One 7 through p, 22, line 4, 

24 
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recites in part: 

__ ,A connection betwe(--3n a passive ball on one surface of a SDRAM 

module and a passive pad on another surfac(--3 of the same $DRAM 

module, sud'i as the Xl passive ball and Xl passive pad connection in 

Figure 19; is named "passive port", such as passive ports 1909 

l!!ustrated in Figure 19.(Emphasi£ wJped), 

Tt·ie above description should be mad in conjunction v,lith arriended Figure 19., \•vhlcJ1 

shows that a passive port 1909 connects "a passive ball"\ such as passive ba!i X2, 

"on one surface of a SDRAM rnodule'\ such as SDRAM module 0, and a passive pad", 

such as passive pad X3, \'on another surface of the same DRAM module", such as 

SDR.AM mod uh~ 0, Thus, the recltatlon of "one or more passive ball and one or more 

passive pad·'' by the rejected claims parUcular!y points out and distinctly dalms the 

invention, By these arnendrnents., the Second 35 USC§ 112, Second Paragraph 

rejection has been rendered moot as to dairns 14~26,, and the Specification and 

clairns now, comply \lVith the statutory requirernents, 

The Third 35 USC §112. Second ParaqrnQlh ReJection 

Claims 17-19 and 24-26 are rejected under 35 USC second paragraph, as 

being indefinite for falling to parth:ular!y point out and distinctly claiming the subject 

matter which the applicant regards as the invention, The Applicants respectfully 

traverse tJiis rejection. 

In the Office Action with n.':spt':ct to cl~im 17 ( it ls asserted that~ 

25 
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,,,applicants da!rned "one or more pair of daisy chain input port and 

daisy chain output port " .. However, in !igt·it of applicants' disdoser1 as lt 

'NOuld be interpreted by one of ordinary ski!! in the art, above cla!rn 

Omitatfons do not set out and define the invention wfth a reasonable 

degree of precision and particularity. For purpose of examination, 

Examiner assumes the "limitation associated with daisy chain wfll read 

as ladder Hke routing path connection 11
, 

The Specification at page 23., Hne 14 throug\1 page 24, Hne 20; Ffgure 21a; 

and the abmle claims ha\le been amendt':d so that these claims no'N 

particularly point out and distinctly daim the subject matter regarded as the 

invention by the AppHc:ants, Support for the amendment rnade in the 

Specification is supported by the originals claims, indudin9 claim 17, 181 24, 

and 25, The Spedfication and these dairns now cornp!y with the statutory 

requirements, rendering the Third Section l 12 Rejection rnoot. 

The First_35_USC s102 Rejection 

Claims 14-15 and 17-31 are rejected under 35 use 102(b) as being 

anticipated by Kyougoku et aL (Kyougoku1 US 5_,9951379) of record, 

The First 35 USC &l02(b) Rejection 

In the Office Action, claims 1.4-15 and 17-31 have been rejected under 35 use 

102(b) as being allegedly anticipated by Kyougoku et aL (Kyougoku, US 5,995,379) 

of record, This rejection ls respectfunv trnverst':d, 

In the Office A.ctlon it is asserted that 1Nith respect to clafrn 14, 1~Kyougoku 

26 
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shows a stacked rnodule (Fig, 5) cornprising: one or rnore active port (Bl) for 

carrying one or rnore active slgnal (Fig. 5}; and one or rnore passive port (Ll( L4) for 

passing through t!1B one or rnore active signals (flg. 5), 

Independent Claim_ 14 

Amended claim 14r recites fn part: 

a first serial chain route that 1m::ludes at !east one st:r!a! d1ain 

connectionr the serfal chain connection fnclud!ng: a serial chain circt.dt( a 

serial chain lnput1 and serial chain output; said serial chain input 

coup!e.d to said serial chain output through said serial chaln circuit; 

a second serial chain route and a control cin::uft 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 rect:ived from anoth(~r modult: from 

the plurality of modules when the end module is coupled to the anotht:r 

rnodule, 

Kyougoku fails to teach or disdose the above da1m limitations( and hence, 

clafm 14 ls a!lrnNable. 

Dependent Cla irn 15 

In the omce Action it is also asserted that with respect to clairn 15, "Kyougoku 

shows the one or more passive port forms a ladder like routing pat!i (U.-L6).u 

Applicants respectfully traverse this rejection, 
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C!airn 15 depends on allmNable base clairn 14, Thus 1 dafm 15 is also allov,tab!e 

for the sarne reasons stated for base da!rn 14 since an allov,table base clairn renders 

its dependent claim(s) also allowable. 

Deppndent C!airns_) 7--19 

Dependent claims 17-19 havE~ been canct~l!E~d i.,vlthout prejudice, ln add1tlonr 

claim 14( recites additional clairn !!rnltations that are not shown or disclosed by the 

argurnents presented in the Office Action 1Nith respect to clairns 17-19, For example., 

cla1rn 14, recites a "control circuit disposed to enable the rout1n9 path ln response to 

a control input signal'\ which is not sho\.-vn in Kyougoku. Consequently, claim 14 is 

also allowable for this additfonai reason, 

Dependent_ C!airns 20··21 

C!airns 20--21 u!tirnate!y depend on allowable base dairn 14, Thus., dairns 20-

21 are also allowable for the same reasons stated for base dairn 14 above since an 

a!lovvab!e base claim renders its dependent clairns also allowable. 

Deppndent C!airns 22--23 

Claims 22-23 ultirnately depend on allowable base claim 14, Thus, dalms 22-

23 are also allowable for the same rE~asons stated for base daim 14 above since an 

a!lovvab!e base dairn renders its dependent clairns also allovvab!e, 

Dependent Claims 24-26 

Claims 24-26 ultfrnately depend on allovvab!e basB dalm 1.4, Thus, daims 24-

26 are also allovvable for the same reasons stated for base dairn 1.4 above since an 

allowable base daim renders its dependent clairns also allovvable, 

28 
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In addition, daim 25 recites in part1 "wherein the routlng path includes one or 

rnore tri-state driver controlled by the control circuit", wt·!fch is not taught or 

disclosed in Kyougoku. For this additional, reason claim 25 is allowable, 

In addition, daim 26 recites one or rnore additional clairn !irnitations that are 

not cHsclosed or tEH.Jght in f<yougoku. For exarnp!e1 c!ain-1 26 recftes in part, "a rnain 

board coupled to another stacked module having a third serfal chain route". In 

another exarnp!e, dairn 26 recites in part, "another control circuit for enabling 

another routing path that connects the second serial ct1ain route 1Nitt1 tt1e third serla! 

chain rrnJteu, Consequently1 sine(~ Kvougoku does not disclose or tt':ach one or both 

of these additional dairn lirnitations, clarm 26 is a!lovvab!e for these addltiona! 

reasons. 

Deoendent Clairns 27-31 

Claims 27-31 u!t1mate!v depend on allowable base dairn 14. Tilus, claims 27-

31 are also allowable for the same reasons stated for base claim 14 above slnct': an 

allo'.vable base claim renders its dependent claims also a!lovvab!e. 

The Second 35USC &102(b) R..mection 

In the omce Action, clairns 14·-15 have been rejected under 35 use 102(b} as 

befng aHe9edly anticipated by Beauso!ell et aL (Beausole!!, US 6,469, 375). Tills 

reject1on is respectfull''.l traversed, 

In the omce Action it is asserted that \lvith respect to cla1rn 14, "f3eausolel! 

shows a p!ura!ity of modules each cornpdsing comprising: one or more active port 

18 (see attached Ffg, 1) for carrying one or more actfve signal (Fig, l); and one or 

29 
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rnore passive port (see attached Fig, 1) for passing through the one or rnore active 

slgna!s . 

.Amended claim 14, rncites in part: 

a first serial chain route that includes at !east one serial cha1n 

connection, the serial chain connection including: a serial chaln circuit( a 

serial chaln input! and serial chaln output; sald serlal chain lnput 

coup!e.d to said serial chain output through said serial chaln c!rnHt; 

a second serial charn route and a control cin::ult 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 routJng path in 

response to a control input signal received from another module frorn 

the plura!lty of modules when the end module is coupled to the anotht:r 

module, 

Beauso!eH fails to teach or disdose the above claim Hrnitations, and hence, 

claim 14 ls allrnNable. 

In the omce Action it is also asserted that with respect to clairn 15, 

"Beausoleil sl1ows vvhereln the one or more passive port forms a ladder like routing 

path (see attached Fig. l).'' Applicants respectfully traverse this rejection. 

C!alrn 15 depends on allowable base dalrn 14, Thus, dairn 15 is also allowable 
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for the sarne reasons stated for base dairn 14 since an allov,table base clairn renders 

its dependent dairn(s) also a!lovvab!e, 

The First 35 USC §103 Rejection 

The Examiner rejects claim 16 by asserting this dalm is aDeged!y unpatentable 

ow3r Beausoleil et aL (Beausoleil, US 6,469,375), This rejection ls n:~spectfuily 

traversed, 

In the Office Action it is asserted that with respect to claim 16: 

Beausoleil teaches one or more of the plurality of rnodu!e 1.4 (Fig, 1) 

and stacked one or more passive port (see attached Fig, l)i but fails 

teach module ls rotated before being stacked and thE3 one or more 

passive port forms a rotational routing path, However, ,A.pplicants have 

no support data 1 1NhicJ1 convinces that the particular c:lairned 

configuration is significant or is anytt•1ing rnore than one of nurnerous 

configurations a person of ordinary ski!! In the art would find obvious for 

the purpose of providing mating surfaces, In re Dalley 149 USPQ 47,50 

(CCPA 1.966). See also G!ue Co, v, Upton 97 US 3,24 (USSC 1878)., see 

MPEP 2144.04, 

Clairn 16 depends frorn dalrn 1, 1Nhich recites !Imitations not taught or 

suggested l1y BeausoleiL For example, claim l recites in part; 

a first serial c11ain route that includes at !east one serial d1ain 

connection, the serial chain connection including: a serial chain circuit, a 
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serial chain input1 and serial chain output; said serial chain input 

coupled to said serial d1ain output througt1 said serial cJwin circuit; 

a S(--30:md serial chain rouh.: and a control circuit for enabling a 

routing path tt·1at connects the first serial chain route •with the second 

seria! chain route within an end module; E.ind 

said control circuit is disposed to enable the routing path in 

response to a control input signal received frorn another rnodule frorn 

the p!ura!lty of modules when the end rnodu!e ls coupled to the another 

module. 

Consequently,. clairn 1 is not rendered obvious by BeausoHel for the above reason, 

rendering this Section 103 Rejection inapplicable here since an al!ov.,able base c!alrn 

renders its dependent claims also a!!owab!e, 

In addition, Applicants agree with the Exarniner that Beausoleil ''falls to teach"' 

module is rotated before be1n9 stacked and the one or rnore passive port forrns a 

rotational routing path.'' Applicants, however, kindly disagree that the limitation in 

claim 16 that redtes ''•one or more passive poit forms a rotational routing path'' is 

1Nlthout slgnlflcance or "ls anything more than one of a nurnE1rous conflgurnt!ons a 

person of ordlnary skill in thEJ art \<\1ou!d find obvious-'\ The cases cited ln the Offln:1 

Action do not applv here because In re Daily or Glue Co, v, Upton, simply hold U~at 

structures that are a "mere matter of choice'-', or are not a new means "by whid1 a 

desirable change in U1e forrn of a cornrnon article of cornrnerce 1s obtained", 

respectively, Indeed., if the configuratfon recited by thls claim limitation ls so 

''numerous" so that it \Nould be found obvious, a suitable prior art reference would be 
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readily available. Tt·1e lack of such a reference precludes the Appllcants from 

adequately responding to tt·1e Section 103 rejection on the rnerits, 

Further, pursuant to MPEP 2144.041 the sigrdflcanc(--3 of the Hmitatfons recited 

in dairn 16 is presented in by the Speciflcation (Substitute. Specification submitted on 

13 February 2009) at p, 2:1, line 18 through p. 22, line 21; and Figures 20a and 20b. 

Consequent!y 1 under any of the above additional rnasons1 the Section 103 

rejection does not apply here 1 renderin9 dairn 16 allowable, 

Pt~tition for Ext(--3nsion of Tlrne 

A Petition for an Extension of Time is submitted in a separate paper and med 

on evE~n date here1Nlth, 

It is belleved that this Arnendment places this Application into condition for 

allowance. Eady favorable consideration of this Amendrnent is earnestly solicited. 

Dated; 13 Novernber 2009 

Uriarte Lav•l 
202:t The A!ameda 1 

Suite 225 
San Jose, CA. 95126 
Tel: 408,244,2164 xll1 
Fax: 408.716,2651 

Emal!: ma!l@ur!artela1.N.com 

Re,spectfu!!y subrn1tted., 

/Steuben R. Uriarte! 
Stephen R. Urfatt£.:, Reg. No, 40,854 
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TN THE UNITED STATES PATENT AND TRADEMARK OF'FICE 

AppHcation Fi11n9 Dat~: 29 Dec2005 

Fol": MllLTIPLECHIP MODULE AND PACKAGE 
STACKING FOR STORAGE DEVICES 

) Group Art Unit: 2892 
) 
) Examiner: ULLAHt Elias 
) 
) 
) 
) 
) ___________________ ...,) 

Commlssionet•for Pat~nts 
P.Q, Box 1450 
Alexandria, VA 2231.3-1450 

ht C(Jlljltnctkm with the Resi:x).n~e to- the O:tlkeAction, submitted on even date herc,villi, 

thii; isa request 1.mdcr·tM prtlVision$ 9f37 CFR-l_J36(ii}to ~tte11d th~ 1,erl9d for fiUng-ateply in 

the aboyi: kkntificd apphcation, 

One month (31 CFR U7(a}(l)) 

Two months{37CFR J J 7(a)(2)) 

Q,00 

Page1 .of:2 
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Pavrncnt Method: 

X Pa:y-ment hy credit card through EFS-wch is provided. 

A.ufhorization to Charge/Credit Fees and Constructive Petition for Extcnsfrm of Time ---All 

Rcplii.:)S 

oyerpaymcnt, to Deposit /\ccount Number: 50~4068. 

Please treat this ,l.uthori::rntion to charge all required foes under 3 7 CFR l, 17 a:-; a constructive 

pdition for an cxH.~nsion of time in M.x:on:iancc -;,vith 37 CFR I. 136(a)(3), 

Name: 

Uriarte Law 
202 l The AlanJ(ida, Suitt,~ 225 
San Jose~ CA. 95126 
Tel: 408.244.2164 ext. 111 
Fax: 408.716.2651 
Er:nail: mail(ii:uriartd,l.w.com 

Sinccrdy, 

/Stephen R. Uriarte/ 

Stephen R, Uriarte 

Date: 13 Novcnitx:r 2009 

408-244,2 l 64x 11 l 
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Electronic P4'tent Application Fee Transmittal 

Applicati<tn Number: 11322442 

Filing Date; 

Filer: 

Atto.rney Oocket Number: 6005.0ll 

Utility under 3:S USC 11 l(a) fifing Fees 

Bask Filing: 

Petition~ 

I 
i 

Arno1.mt 

555 

Sub-Total in 
U$t>{$J 

555 
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D•$t.tiption ATTAC iM~Nl~" Qu-1a~t!ty Amo1.mt Sub-Tot•fin 
. ff O ♦ IJSD{S:J 

Miscellaneous: 

Total in USO($) 555 
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6455114 

5045 

Rey Bruce 

Customer Number: 

Attorney Docket Number. 

Payment informati<>n: 
St1bm!tted .with Payment 

Credit tat<l 

RAM ci>nfirmatlon Number 8435 
.. .. .. 

beP9$itAccount · 504063 

Aothorfaed User URJAfffE}.,TEPHEN R. 

Tlw.Dir~Qrof the .USPTOili.her~by authorized to charge·iodicated•feesand credit arw overp,aymeotasfo!Jowsc: 
Charge any Acld{tiqnai Fee~ req µire<! ~nder :37 <:.F ,R. 5!?c-tion 1, 16. (NatiQflijl app)k.MJqr1 fi!)r19, sear.;:h, ancl examlnatl<,nfeesi 

Ch;,ttge any.Adcllti9t)a! N?~$ .required u1)dei 37 CFJ-t 5.i~tfon 1., 17 (l'ate1\t app!kati¢il and rl!iexarniriatiQri proce~~lng fo~s} 
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This: Ackn~wiedgement Ret.eipte.vide.ows.receipt on the noted date by the USPTO of theindkated do<umenb, 
¢h~rad:IJ}riz•d by tfte ~ppflc•nt, iilttd ind w:ling p,iige count:s., WMr• appJkab-ie. tt ~rv•i a$ evtden<:e of r~~ipt $i¥niJ$ftQ a 
Post Card, as destribed in MPEP 503, 

NewJ\sumwtOAA On.<fotlSJJ.S.C:W 
tf a t)eW ~ppl 11:•tlnn i$ b~ing flied •nd t~ apptk•tion indw:lit$ thit ni1¥C!ll$s:iuy totnponents for a fnfog date {$$El 31 C:Frt 
1,53tbHd).and MPEP 500),.a filing Rec:e.ipt{37 CFR.1 .S4) will be issued in due co1,1rse and :the·d~te shi:,wn on this 
Ackn~Wl~gi1unent Riticelpt wm e.$ta.bll$h the filing d~te of thit applka:tfon. 

N~dional $tagg of ah lnterru\$lonal A,pplftiittion undtr 3$ US.(. 311 
lh timely submi1Ssion to •mter the nat:h:mal .s:t,ge i:,f an iriterttat:J1:mal appl it~ticm is compliant ~ith the tonditions .of 35 
l..l.S,C, 111 and otherapplkablo .req4.lirements a Form PCT iOO/E0/901 indi<ating a<::clJ}pt<1!'l<IJ} Qfthe applkatlon .-s. .­
nttional,stage submission ,.mder 3.$ V,S.C; 311 will be issued '" addition ta the Filhtg Receipt, in due c:o~u-se, 

New International Applkation Filed with the USPTO as a Receiving Office 
lfa·new lnt♦rnati~nal•applkation•1s·blJ}ittgfl1~dia~ the fot1&rMticmaJ•appHcai.tion·tndud~s·the h@C:IJ}Ssary com?Qhil!tits.f❖r 
an interna:1iona:tfiling date(sn PCTA.rtitle 11 and MPEP 181<:l), a Notification of the International Application Number 
and ~fth♦ lntetnatic>MI Fi lint. Pat• {Fo rm·.PCT/RQ/1 OS} win be b:sulJ}d in ·du(t <:ours$, $tab Jed to pt-s<tiption$ coni:erriing 
n~tional Jewrify, and th11t date shown on tMs Ac:kr-.owledgeme"t Reteiptwill eitabli;h.the foterriatiottal filing date of 
th~uppli<ation. 
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ATTACHMENT "A" 
rroh,B1oa (◊7-06\ 

Appt<'l,t,'!'d f>.1r 1J;s;. h'lml,lgh J,'J112(~lt':. OMS Of.6i-OO:t:i 
U .• s. f><1te!lt<1m1 Tr<!d>:m)s'tk Ollk~ 1.).$_-t)EPARTMEN.T-Of COMMER(',\! 

Un~,~r !J10 l-'am;r,;;o~ R~ctucti<m Act ◊l 1005, n,;; ~ri,,:m:!:a1<.i mcqirect to f!li>oonct .lo a ,:oiled/tin -.if !~l'm·mati<in mi~~ lt <li$Plil'l~a >'ali<J (),\'!f:l ,;ontwl nurntwr. 

AP~JCATl◊N AS FILED~ PART I 
{Column ·n (¢01umn ,!) 

LJ SAS\Cf'f.€ 
!a< "Cf)'.(:~_ 1aro:i1;.: ~~~ •. or rel~ NIA 

0 SEARCH r-Et 
1~iePR_.1.:.:¢·:kt ii\ !>'tia~n 

N/A. 

TQTAtCL4M$ 
l31 Cf~ 'L-~ µcpi 
!NQE.PcNf.iE1·ff <::[.AIMS 
l:l-7CFR1.<i'<thii -

NIA 

lf ihe specifk:Htion and t~rawin9s m-:c~~l 1iXl 
$h~~ of p~per. ttie ~ppli¢atio1) $1:ze ~.due_ 
is $250 {$'1.25 fl)r sms1!l entity) for &.lGh 
ai;!ditiq11a! 5Q ~heets or fi-ac1l<)rt ihereot Seio 
35 U:S.C. ,malOllGHtrid 37 CrRUSI~). 

APPUCATIQN A$ Ai\.~ENOEO-- PART!! 

1111312009 

'h,till ,;;,·c~ 
L~&l~i. 

i-•-:3~~ndar1"t 
~~7· &:~ ·(lK<'i.:<i 

Cl.AIM.~ 
Rl:MAiNING 
AFH:'R 
AMENDf;~NT 

Hl{:,Nf.ST 
N\JMBER 
PREVlOUSt.Y 
PAlt>fOH . 

"26 

PRE:!lE.N'f 
EXlf,1A 

" Ii tha anuy in o,jimim ·1 15. les-s than tile 1,mtrf in ootwim z, wriw "Cf i11 ~x>imrn1 ;f 
'" If ~(l '~liglJelltNumoer Pr~Vliiu~~y P&kl I' (:)f" It, Tl:l!S SP.i\Gli ill lu$ tt:imi·ro. ~-t.lr •20··. 

"' J( the 'tl#iJ!?-i\t Niin1oor Pre,1ioWly I',!~:/ for"' II'< )'HI$ $P,.S,<::~ Jll ~~sf!)aii if, <i>nt¢r'S". 

OTHER THAN 

Sl\~ALL ENTiTY 

NIA 

N/A. 

WA 

TOTAL TOTAl 

QTHERTHAN 

SMAllENJTTY 

lOTAI.. 
Ar.lD'L 
FEE 

ADDIT!!')t-/Al 
FE'£\$)- -

0 

52 

Anf.)!T{ONA!. 
FEE (!ii} 

OR 

mrAt 
OR i\.Ot1'i. 

OR 

OR 

OR 

FF.E 

TOTAL TOT.i\l 
ADI)'!. QR AOfYl. 
FEE ...., ___ ....,. FEE 

Legal lristrurrJeritExarnhier; 
!ADRIENE. D._ SE.lLMAN/ 

ADDITIONAL 
Ff.t': i$) 

Al..¥:)!T!ONAL 
FEE:($) 

Thi:$ sx;Jwiclion 0U11fom1atirnl >$l<l'quif'!lt'! by 37 CH! UIL fl1&.t11fom'!atirnl 1$ /<)'Qui1M !t, Obtai1l <'If -ralair) a ll!>!)l.l~I. t>y ttle put>!ie .w!li<:m is lO _file· (a;1d 9l' tile USP:l'.O to 
~rooo~) an :il,)pfi•.:ation. t:imlid@milityis l,Rl~iied by ~6 U.S,C, tZl W'id37 CfP, t 14, Thi~t(ili~tk>i1 is ~!ltirriatil(! t(! tf!ke 12 irilnull;$to complete, in~o1udmg {1athar,1ig. 
prei>a(i~g;.am:r sut,inittilil'J tM cmiip!,~t;iri npp!ii:a!iOl'J rorm_1r.·1MUSPTO. Tln')€; •'!iii ·./aiy dapaii,~iilg ur,r.~tM li!dwi<.li;al i::ii.~._M;• cr#)lnmnfs~i:',· 100 nnmunt of.ti!i1e yi)ll 
r~Qulre t¢: ¢0JJ11.\j(lt0 Ill\$ form a.!l(./◊f $t!9;)<>.$ll!,I!$ far ffiduCi!l(;l il1.il'> tMdQI}, sl\e<.;ld lill 0001 tr,; UI<, ('..hief i~ft.)Nl!),IKi!'l Qffit',¢1'. U s. Pi,1<,ilt and l rat1e,mi.1l< Off,t,a, t)S. 
Oopaitrrwoi 01c:ornn1erce,P,◊, aox 1400, Alexandrla;VA2'<?:.lt3A4W, OQN◊'i' SENOFEES OR CiJMF'lf,TEOf'(:iRMS TO n-os 
.AOPRES$, $ND TO~ Ct11:mnissl~ner for .fl•tenb,, P,O, l:kl~ HOO, A~.11:um:ht~, VA 22,.1'.M400, 

· !f j,,,in1..mi:f as~;;t;Mt;e in_ <ii;,mpiti-~'!11/t,'* !i.>rm, c~/0 °$1'/4.PT('>•1H99: Md $/,,otv1'.>tkm ;.~ 
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ATTACHMENT "B" 

UNtTElJ ST.,\THS PATENT AND 'I'RAOEMARK OFMCH 
•g;11~~!1J;i~r-r;tJtJ~\Y!Ifiliv.~~MRllCE 
;-~,~~:{"~"(:(>:).MM3.~.~!0NfR.~:t:nt~·•,A·~o~:N·.t~ 

F:(t"-3~~.,,_·~..::.~~~- . . ·. . . . 
,->:~~m,it~l~·'-~t~1~K~ ;U.)'.L~·US:J· 
w~~w::.~P!'-"1:-i;.!.~f· . . ·. 

NOTICE OP ALLO\VANCE ANO ITKE:(Sl l)UE 

URlARTELA\V 
AUn:.SJepI1en R, \Jri~e 
202! The Alameda 
St1itt~22, 
San .lh~-. CA 95126 

I 

·.nTLJ.\ OF lNVEN'f!ON: MUL'l1Pt.J.: Clilf' M<.)l)FLE ;.,.,..jl) PA(KAGE S'l"ACKfN(J Mr-m-IODFOR $'l'()Ri\.GH nlW!CE8 . . .. . . . .. . . . . . . . . .. 

nu.: APPUCA'flON nntN'l'llltm AB(fVlt HAS .nltitN RXAl\UNti:l) ANO I'S AU.OWED f'OR lSSliANCJ{ AS A PA.tt<:NT. 
frulSEfFHQN UN 11.lJ;: M.J:Jlllli 1$ CLOSf;q, .... TIUS N()irfCF~ <Jf' A LUl\\'.AN(J_,3 IS N(Yr A G RM.fl' 01'' PA'fl'J~T .RlGll1'S, 
TlllS APPLICATION 1S SUBJECT TO .wfTHI)lt.<\iWAL .FJ{()l\l ISSUE .AT TU:K lNlTlATIVK or TUE OF.BCE OR UPON 
PETfflON p,y tn.E APPl.tCANT; SEE 37 CFR L,n;l AND 1\-IPE.V 1308. . . . . 

TU.E . lS."lfffi; ~l•m: AND PU»UCATION F.Kf; (J.f.' REQUlREm. MUST llE P:All) WITlHN mlllili. MUNIU~ FROM THI<: 
1\-lAlUNG DATE OF Tms NOTICE UR TlUS APPUCATfON .. SU.ALL B.E RiiGARDfm AS. ARANl)UNEO. nus 
$TAIUIORY £1!:U,IQI) C,:\N'N{)T llli EXTElNOf:I). s:m,; a~ lLS~C. 1$1. nm JSSt:m nm ntrn: INOlCATJ!:l) A,BOYR O()l!;S 
NOT RIWJ,ECT A CRE1llT H)R ANY PRf£Yl()U$LY l\\lD lSSUE F'EE lN 1JHS AVJ"LlCA'l'JOl'* If AN ISSUE .FfE HAS 
PREVIOUSLY llE::EN PAlD IN 'l'HJS APPUCATION (AS SHOWN AB(J\iR), ·rnt.: RETURN (W PART n OF Tl:US F{)RM. 
Wtu, .BK tt:>Nsmt:Rt,DA REQUE$T TO Rl{APPl,Y '.HIE PRRVU)USLY l~Ain l~SU{<: .nw: TO\VAIU) TlU:lSSUJ.1 F.El<: NO\-Y 
DUE.. 

HOW T() 'RJ:'~l'LY TO 'HUS N(fl'.l(;JI: 

l. Ri,,,tkW.the $,MALLENTlTY ~tat~i~shoi:ni ahlNe, 

.l!' th!! SM'.~lfi }1N'f1T'{ is shown as \:':ES, verifyyou,r 9umtnl 
SMALL bN I l I Y stHtn:s; 

A, ff tJte ~tuttis h liK:imme, pay tll.e. TOTALVEE{~)PVE$hown 
nbovc, 

13., Jf ihe sia.tu& ~hove is io be removctl check box Sb on PartB ,, 
J<c«s) Ttansmittal and pa)' thePUHLl{:'ATlON i-:rm (if rdp.!ite.d) 
and twi~ $,~ ammmtoftlw ISSUE FHEsbow11 above, or 

B. Jfnppl}l::ant d~1irncd SMALL ENTlJY staui:;i before, or fa now 
(!latrnitlg SMA.LL ENTITY f,latus, check bt>k 5.~ou Pm'I H •· Ft.a:e(s.) 
Tr.an~~li~~11.~-~~ pay the PUlHJCATION FEV {if requ.i1~d) ,md l/2 
tht~ lSSL;h rLb :mown ,tl:ll)V~~-

rt PAR'f' H • FEL~(S) '.l1lAN$1\11Tl'AL., or its ,iq11ivalent mu~I be cnmplertd iimtreli111w{l to tlll~ 1.Jnitt-il States Pa.tent arn:l Trademark Ollke 
{lJSPt()) with :mur ISSUE FEE amf Pl)UlJCA tJQN TiEH (if r.equired), lfyou arc ch~rgfog. the k~(-~) ti} y~nir Jcposl1 a1..'lcm11jt,. w~tk,n "4:b'' 
of VartU · . Fee(s) l'tm:1smtttal :should he CQlllple!ed <iild. m1 extra ~'.Of.lY oLtbe form should be si.1mni!ted: lf an ,;q~li\ralent of Pmt f3 is filed, <l 

request to fcnt>,t)ly a J)revi(ttii!f paid issue .foe m.tist be dei11:ly mack:, and delays in !)Ifu.~:;ising m:1f &-cur d1ie w the dil'lk11!iy .iu r.x:ogniiing 
ifa;: paµ;r a1; mi equiv.ilctll qf Piirt H. 

Ht AU <:mp11m11katii.m$ regarding thi!. fipplk.a1kiu nmt.t give ibp :ipplica1:i1:m ,111mbe,r: Pleaf;t~ dimd ;t!l e(in1n,rn1icatkm.:<1 pri1)r to .hisi:ian(:t~ t() 

Mail St(>P lSSl)E FHR UJJles:s •1itl1,1sed IP Om C{lllll'iU}'; 

lMn>R1\\NT Rt:i'Hll'lft:JER: Ul.ilit:y pate-:iltl iss,dog on .tl>t)lkaltil.lmr filtd oil. i)r atlet J)~-t. Jl, J.980 may ~1d~ paJ1»('r1t Jf 
maintcnall('.~ fe(,<i,, It·~ pa1~n•ec's l'.f.'SP9nsioility to ~nsur~. timely paym.eut t)f mu:int~nunce ft,>eS when !fur; 



Page 114 of 766

.lNS"n~r::cTH:.lNS: Thi~ t!)t~~. ~hi)U}<i ·~~ .i~&~~!:l~)l· tr~it~t(~Ui~g tf~ l~:Snf-~ f·l::l:: ~~1:<}. PtY!H;JCAI1:C:~N . .l~Fl1- {if"·~~~:C)lj~fi.:~d).: "P-1!~x:k~··1.·tbrnm~t( .. 5.$htHi{i' f:w,· ·~•!'t~fJ:;_f1li::l-~~- ·~•4i:t~~­
:ipp1.\,fl(.ia~e. All fodh-l:t i.'.,,m,t)X'nden\,e !11th/cli11$ the f';,~"'11i, adt";,nce ,wde.';i ~nd • n>'~ifi~ati,n, ,,f · m,,i1mili~m:e f~~'il wm tie m3it~1 · t~~ Jhe cutr,nit · ~'<ln'.:$i"><.'i1""1~1we iiddre~$. li~ 
j,il/t~fr:d 1mfo,,,, '"-'i'.•t~·tr!l oolow · ~,r .:\inieted· <>Uit,n<'ls,, ~ti m,~r:~ l, {.ly (it) sfwdt}:i;,g" li~W e~))W~f'Uiid,i!!(:~. a.:klrc:,._,; Mdfoi. fh) ll)~lk,11;~g >t .S.<'p,1.,·n1,, '1'1'l/ ;\{.)UfUil>S:' for 
m~m(eJJ:;l)K>, fo<:\ 1)()1.ltK,,U<)lt~. 

~:~~F(~~M·~~ c.qtm~~~~~-~;t.;~~¥0~:t: .. ~.prn~~~$~ ~~~~: :~J:-~ ·~~1~~1( ; J~~t· ~t~tfo~~~~ ~f ;.•h-ki~~~ fy~,~~ ~\ ~~rufh~~- p(n~m-~~ ~-~n . \,l~iy· ~~-.U$~# .. h~~- &~~(; ru~hi~~~ _{s(~h~ 
l";.::~·ts) .l rmw.u)ttt:11 .. : f:h~~ :q":;td?ir:a~:.~ ~~at\tl{~ bl} u:1~~i t~-¥:- .. ~ny._!;li~~t' ~w'\.~<.)t)'tp~l.nyr~g 
pspei'~. :I{~.1;:b: ~MA~i)naf .P±{~i:;t~: _.~u-~~~_:a~: ~i.:r .. ~~~>;~~3ll~if:~it :~~- {~)rmaJ _dr;nvi~~ ... ~Jilli 
~'t~)'v~~- ltS-,)Wrt ~--.:.~ti:JiU:a;,~~- .. )t }~~a~lmg. f;t':~~~-~t'l:~~(US;:)J~)n, 

URlAl.trELA\V 
AUn:.SJepI1en R, \Jri~e 
202! The Alameda 
St1itt~22, 
San .lh~-. CA 95126 

I I 

.i::)~tl.ifi~-ut~ ·{i. M~mng 111' T~1™t111isi61t 
i h~idw )''.<\rill\: li.m !l'ifa f't'(if'il 'lli<l)~l.llilfa): j_>j l,><,h\g d,ji<'!s,ied --~'ith thli U.iitt,<l 
~i~ifr, l\.,,;!iil }~t,~foe )\'i~, rnfn\'/~~,t p,fJ•\S~ fbi• !).t;i\ di\s1 ~hail l.n, aii ~'\Wtl\>f"i' 
!><kk•~"s~,si ii) >h~- M:ul SI\\' IS;,;lc:l.o l:,bb addrt.'""' ~\!f><'i.\ Hf '"'Hl<l f~;,,s1m•k 
h~msm\ii,.l 1<.> uw.F$J'T0 (,fll) 2·n.1i~5, ,:m. die d;\te in,h.:ated bo:i'w. 

·.nTLJ.\ OF lNVEN'f!ON: MUL'l1Pt.J.: Clilf' M<.)l>Ul.E ;.,.,..jl) PA(KAGE S'l"ACKfN(J Mr-m-lODFOR STOR.i\.GH nlW!CE8 . . .. . . . .. . . . . . . . . .. 

l , (:~~~gr· ~-?i" ~~w~~~1t1?k,u:.:;:- ~dd~:i:$~-or :Ju.(1.$.-..:~~li'-l~l ~>f~t)~c · /~dd{\::ws ~i • t 37 
0'Kl''o·n 
.. U. ~;}~~::,~~~ p(ri)H-i~~(l(ll~~~-lR~:: ~fJdt-~~i;:s (~-~-- Cb.~ng~~ -~-1f ())~t(~~fJO!.l.di·ucc: 

bdM'$" form l'T01St1' l,t:D ,W,ltbtd. . 

0 "'h,e .AJdresit fml.katfon for "Fe<.'-Addn,s~'' fodka!ii.ln fotm 
tl\ilSlF4"1; {t<:'\.' (llfl2 <if mW¢ l\',"'IR} >tW,dwd ... t.:,~.- ,if,~ csi~f.,;1\-j~I' 
Nlmlhr-1' i~ r~qu:inl!.I, 

J.. h11· pdi1lil1g ,.,;.i !hi p:t!t,,,1 fro»t ,-....g,_,. 'fat 
i ')) .dw ,1,,m,;s nf up k>. -~ x\~gi,,t~t'~d pate.,,t,,U<)rn~ys 
;.,r .<'t>:uts- OR, ~Ji,,rn,•ti.w!y.., 
(2) d\,, · m\ri't,~ <)f,\ ;,int,fo fil'ifr <'lh\,:iNg a~ ~ · llls.<ltil¼:r ,i 
~~~~?¾~.e-~~:J)~!t~">f~~J ·t)t ~~i~rn.f~nd-.1J~e ·ual1)e:$.-~"N:-- µf(~t:~ 
~-l~~g:t;S~i~?d: P-•~t~:~~:~ -ii~t~)l~~?Y~ :--:~riil-.~mt~ .. ft"f~_,;) ~Hn:~; .ti:; 
hs,;;'iJ, llQ uaxm, wdl .Pi:., r,,nnw~, 

:l,,\SSl{~Nn,:.t-u ... :\-ff,_,-'.\::\f)lU,Sll1ENCl;DA,.J.ATOllhf'RlNTED.ONTll!.'.PATlt'-i'"l"{pdN9f1Yfl,:-} 

t. 

PU'::.\:S~/, N(Jl1j: pnle~'t 1'1 ii~s_l~~t:ci~ ~iutiffo~ oolm~; tl\1 ll!;s/su\'!c 1~1ta :wit~ a~*- i!l/ th~ p~l@i.. If ~i ss,igim: • is kfon1Hfod hl.,1;::,w. 111'-' doennwnt h»'ic l\<,en fik,d for 
reNr,htmn. ;J~ S1<t JortlPn ·.>l t..f:1(.,, .lJ .. ~ •. {>lt'l;~<>tt<>iHi! ,l\ls tp.-.m is .NQ1 ,) $Ul-;,,ut),1·1,.f<.,. fdmg ,m ,i;;,iig*\)<~Utc 

(i\} NAMH OF ,\SSR)NBE Hf) RU,frn.,NCE: .(f.TfY amfSTA '/l;.OR COFNTRY} 

..:fa~ th~ tl"~J<..-,wh\~ .f-.;t1~\) ~we :filw1itt,;1d.~ 
f..J. 1~~1,J(:-.1?(!-~!- . . 

W .\'11b!k«1l<.,n1\,e(t-fo ,,mall ~ntity dtscotlnt p;,miltt,'<i) 

0 Adv:mee Ord~r - t <>f<:i:,pk,,;. ··-·--·-·--··-·-- -·--··-·--·-·-

. $. (:'h~i, in Entity St:lbl$ (fo,m "taw,,: \r;clk,t~& ,,b\w~} 
fJ ~' .~ti\ik<lc!ll d,,hn, S!\-JAr .. t E_,,n'fry $l»li1s. ;fo,, ?'1 CFR L:.ff 

4k J½·m,mt N°f<c,,,(fi, (l'll~1~ first ~a-ppl;i' an,, pw,,¾.>t.,,h,· pnid k,11~ [e-,;;h<,,wr; altt;•'.l.'i 

Q .A ,h~ek is ~"ld<)>'j:•d; . 

Q i'a,·1mmt hv ,rditc:ird, h•rml''HJ-::W.% is aitadied;. 
Cl 1~; tiiN~1;~r \s. hs-n>hy \\Ulh.(,;-ii,ed l~ tfall~ th~ rajtih'tclJe-:e(~), ~y ,M'i.:ii!11t}, \X <'f\;d!I_ "1:Y 

"'"~'ilWJmtnl, ,,)· ,.kp9~H Ai'<,s.m1)1.'Nn,uk, '""·"'""·""·"'""·""·· (C'flC,(>S.>' aii <\'-"'"' (','l'Y 'f>l · lhls h!l"m) . 

Q t., .. Applk>tii! is M lm1t.W( dllimiog.SMAU, .. fNTIT¥ ~t~h,$. • S<:~ J7 (FR· 1.:t°/{g.)(;?). 
. . . . . . . . . . ' 

:Nf~'l~~~:~ JJ)l J ~~~~: F~~. ~tJd l~~_tjfk~;~~:1-ir: F~~~t:,u.··~t~<ii~l~tiD. ~~ .. ~n iti~t :{~~. ~i~t~;t~~t~- lh~l~ :~til)'i').~~ ~)tf~Cr" ti-t~il: ihd. ~it~Ui~~}ti" ~I f~i?i~l:..:-~:~~~ i(l~)-~J~tj i)r:~g~~-l~t~: ~)J:--(nt~-. ~s~Sfifj~~=-: ?;f;-_,ilh~~:t--f );1~,i~-- ht 
1mews1 m, sh<.>\Y1' ~,; me reo:i!'Js ¢ th" VllnedS!,ltts Patentand TmdN11a1'/>: OH!re. · · · 

Aud,~.d~~d: ~ig;:ta\1;n·~- ......................................................................................................... . 
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ATTACHMENT "B" 

UNtTElJ ST.,\THS PATENT AND 'I'RAOEMARK OFMCH 

URlARTELA\V 
AUn:.SJepI1en R, \Jri~e 
202! The Alameda 
St1itt~22, 
San .lh~-. CA 95126 

I 

•g;11~~!1J;i~r-r;tJtJ~\Y!Ifiliv.~~MRllCE 
;-~,~~:{"~"(:(>:).MM3.~.~!0NfR.~:t:nt~·•,A·~o~:N·.t~ 

F:(t"-3~~.,,_·~..::.~~~- . . ·. . . . 
,->:~~m,it~l~·'-~t~1~K~ ;U.)'.L~·US:J· 
w~~w::.~P!'-"1:-i;.!.~f· . . ·. 

l)etei-mination·o.fParent Term AdJustment under35U.S.t.·ts4.(h) 
(applkatfqnfiled on or after May29. 200{)) 

The Pate:nt Tenn A,Uiistment tb date is 304 daf(s). lf the issue fot?. is p.ui<l on the <late that is three months a:fter the 
mailing dl.lte of th.is JloHce and . the p;itent fasues rm the 1'~1esday before the date. fhl.ltis 28 weeks (six and ,1 hnl.f 
months). after the n1ailing. date of thh notke-1 the Patent Term AdJmmnent ,vill be304 day($). 

If a Continued. Prosecution Application {(;PA) was filed in the above~identified applkation, the filing date that 
detertnineiPatent Term A.rlj:u~tmentiwthe filing d,ue ofJht~·lllOStrecent CPA, 

Applicant w·ilT be able to obtain m.ore detailed information by fu.."Cessing the Patent Applicati:on Information Retrieval 
{PAlR) WEB site (http://pail·,uspto,gov). 

A.ny questk,n.s H:)ga:rding the J-\Hent Tenn Extension or Aqjustment dete.nninath-Jn should he dlre.cte<l to the Office of 
Patent·Legal Admfoistn.l.tl011 at(571)-'J,72-7702. Qutstfo11s relating to issue iH1ct· publtcatiOn fee.payments should be 
d.ire:i:.:te<i to. t1w Custom.er Servici:.~ Cemer of the Office of Pat~nt .Publication at 1-(8$8)-7$6-0JOl or 
{571}272-4200. 
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ATTACHMENT "B" 

Notice of Alfowability Examiner 

ALEXANDER l,OFOCLEO\JS 

Appllc~mtfs.) 

BRUCE ET.AL 

2824 

•· Jhe MAILING DATE: of this conm1unfcatlon $()~rs otHhe coversh~t with the oorresptmdence address•• 
A!! claims belng al!owai>!e, PROSECUT!QN ON THEMtRITS !S(ORREMAINS) CLOSED hfuis appilcation . .If not Included 
h$re,¥fth (6t' previodsiy mailed), a Notice ot AJ!owance {PTOL-65) or otni:\r appropriate communication will be mailed frld1.1e oouro1:t nus 
NOTICE 0FA!..!,;OWA$ll..ITY 1$ NOT A GRANT OF PATENT RIGHTS, Thi~ applicatiot1 l$ $Ub)l!!Ctt◊ Withdt-awa! from issue atthe initlaUve 
otlhe Qffk:e <ir vp<.)n petiti<m by th!!!applicant see 37 CFR 1.313 arid MPEP 1308. 

1. tEl This cornmvnicatl<m is .riasponshie to .the Am~iu;J,menUiJ~ {1.QvemtMU, 1,j, Zl)@., 

2, l8l The allovved ,Ilairn(s)isfare 14~ f6 arid 20-31, 

:J 0AGtnowl~dgment ts made ◊fa c!alm forforeign prior\ty under 35\J,$.C. § H~a}-{d) or (f), 
a) D All ti} 0 Sorne" <:J O None of !:tie: 

t. 0 Cer!ified copie$6f me priti1:ity <li>¢vrnehts•haYl!!b/3eh received.. 

2, D Certif~d ®pie$ ◊fthe prioritydocumenl:$ have .bl\!en recelved ln A,pp!icationNo. __ • 

3. 0 Copies ~rrthe certifl~.d rn:1pies qf ttle primity ~(X:tJttmi:ifsnave beenrn(~iYadin tMs natjqria! stageapp!icafonfrom ttle 

!ntert)attonal evr~au (PCT R~iie l7,2{~l). 

•· Certm~.d ,~opies n◊t r1ilceiY,Kt __ . 

App)ic~nt ha$. THREE MONTHS FROM. THE ~MAILING DATE;:" Of thl$. C(!mrn~miretli:m to file a reply coniPl}<\l"l!f ~vlth. tl)e req(titemenl:$ 
notei:! belOW, Failure totimeiy comply wUi r~su!t in ABANDQNMENT ofthis app!ic;,at\en, 
THI$ THREE~MQNTH PIER!OP ts NOT IEXTIENQA.Bi.E, 

4. 0 ASUBST!Tl.ft'E OATH OR DECLARATION mu$t hesl.lbrnttt~d,. Note the attachec!.EXAMINER!S AMENQMENT .or NOTICE OF 
INFORMAL PATENT APPLltAnON {PTO-t52) whl<:h glves reason(s) why the oath or declaration is defident. 

5. D CORREC 'fEO DRAWINGS { .is ''repiace:o~nt sh~et$'\ mtJ;i,t he sobm!~et 
(a) D inclu(j ing t.Mnse.$ req\. ited · by the N◊Uce of oraltsper;,;.')1fs Patent Drawing Review. ( PTo;.948} attact1eu 

1) □·ner1ilfoorZ)(J kl P;!l~r Na:i'Mail Date __ , 

{b} D. iM!tJ(j inf! cMnge~ required by the attac:heti Ex~mi,1er'$ M1Emdment r Cornment ,ir in t11e Office acllm1 of 
Paper NOJM;~illl~le __ , 

ld$nllfyingi!'ll'.Uei.i sl!Ch ;u ~e appH~tion mmlbGr (soo 31. CFR t ,84(.-:}} .should. ·be. wtltmn on .th~ drawings in ttie front (nottlm back} .of 
each !!-heet. R#lacement '$.ooet{s) '$1lou!d bis 111~1~ acs such in tile !~der a®ording ¼ 37.CFR 1, 121\d), 

(>- 0 DEPOSIT OF ~fa:llor INFORMATION about the qepo$!t oft$!0LQO!CAL MATERIAi,. rt)U~t be sypmittl::!d. Note the 
attached Examiner:s con1n1ent regarrling REQUJREMENT FORTHE DEPOSIT OF BIOLOGICAL MATERIAL 

AUa<:hn1ent{s) 
t ® Not1ce ofReferences CitfJd {PT0-892) 

2, GNoti~ .of Draftparson's. P13tent Drawing R:evlew (PT0--94$) 

3 .. 0 rnfonnaU9ri !)h:iCl!)$i.j(,:1•Statehlet'il;$ (PTO/S8!08.); 
Paper NoJMail Datil! __ 

4. □Examiner's Co:mmentReg§ttdfrig Re,qwirenwntfQr Deposit 
9f Blo!ogic.al Material 

/Dang TNguyen/ 
Primary Examiner. Art Unit2824 

VJ~, .~t";'!;t $~:3 :r nt~~~~ar~ Qffl<:~ 
PTOL.-3.r {Rw<'. 0&-{)o) 

6; D Notic-e of lnforn'lal. P-atent Application 

$; D Interview Summary {PT0•4l3), 
Paper No,JMali Oate "-- , 

7. l&l Exan1iner'sAr11endrnent1COrnmenl; 

8. f8l Examiner'$ St,,ltllln1ent of Reasons fqr Allowance 
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ATTACHMENT "B" 
ApplicationJContro! Number: 111322,442 
Art.lJnit.2824 

DETAILED ACTION 

1. This action is responsive to the fo111,win9 communication: the Amendment 

filed November 13, 2009. 

2. Claims 14-16 and 2(),:.31 are pending. Claims '.1-13 and 17~19 are 

cancelled, Claims 14-16. 20, and 22-27 are currently amended. Claim 14 is 

independent 

3. An examiner's amendment to the record appears.below. Should the 

changes and/or addition$ be unacceptable to applicant; an amendmentmay be 

med as provided by 37 CFR 1 ;312,To ensure consideration ofsuch a:n 

amendment, it MUST pe submitted no later than the payment of the issue feEt 

Authorlzation·forthis·examiner's amendrn$nt was given !n atefephone 

interviewwith Stephen Uriarte (Reg. No. 40,854) on March 18, 2010. 

In the Claims, cancel Claims 1 .. 13and 11 .. 19. 1 

fn tll~ Claims; Claim 21,Ji11e l, qhange "The method of cla1m 20'' to ••The 

~tacked module of claim 20::..._ 

Specificatk>n 

4. The substitute specificatlonfiled Febmary 13, 2009 is acRnowfedged and 

acceptable,. The proposed .specification corrections received·oni November '13, 

·~ Whife iUs noted that.each of claims 1-13 atld 1 T• 19 have the "{PREVIOUSLY CANCELLED)" 
status identifier, these claims include cfalm text and for purposes· of promoting clarity during 
processing,. claims 1,-13.arid 1 r,, 19 are formally cancelled· by Examiner's Amendment 

Page2 
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ATTACHMENT "B" 
Application/Control Number: -1 i /322 ,442 

Art Unit 2824 

2009 are acceptable, 

Drawings 

5. The replacement drawings (Figs. 1-21 b) fHed February ·13, 2009 are 

acknowledged and acceptable, The replacernent drawings (Figs. 19-21 b) fi!ed 

Novernber ·13, 2009 are acknowledged and acceptable. 

Allowable Subject Matter 

7. The following is an examiner's statement of reasons tor allowance: 

With respect to independent claim 14, there is no teaching, suggestion, 

or motivation for combination in the prior art to a second serial chaln route and a 

control clrcult for enabling a muting path th(Jt connects the first ser1(J! chain route 

1..vm1 the second serial chain mute within an end module, and the control clrcuit is 

disposed to enable the routing patt1 in response to a cont.rol lnput signal received 

from another module from the plurality of modtJ!es \Nhen the end rnodule is 

coupled to the ~~nother module, in cornbinatlon with the other lirnitf1tions, 

Any comments considered necessary by applicant must be submitted no 

later than the payrnent of the issue foe and, to avoid processing delays, should 

prefenJbly accmnpany the issue fee_ Such submissions should be clearly kJbeled 

"Comments on Statement of Reasons for A!lm•vance," 

Page 3 
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ATTACHMENT "B" 
Application/Control Number: -1 i /322 ,442 

Art Unit 2824 

CONCLUSlON 

The prlor art made of record and not relied upon is considered pertinent to 

appHcanrs dlsc!osure: Consls et aL (U,S, Patent 6,381,141}, Sasaki et aL (U-8, 

Patent 6,624,506), Gheewala (U.S. Patent 6,9W! ,947), Adelmann (lLS. Patent 

7,098,54'1 ), Koide (U,S, Patent 7,212,422), and Janzen (U,S, Pf.1tent 7,352,602). 

Corisis et aL teach stacked module with signals serially coupled to each 

module. 

Sasaki et a!. teach a multichip memory device having stacked chips 

Gheewala teriches plun1I IC dies with progrrin1n1f1ble interconnectivity. 

Adelrnann teaches a stacked die structure with blank plns and select lines, 

}-:;;olde teaches a stacked memory device wherein each stacked rnernory 

chip includes a program circuit to set an address for selecting the chip. 

Janzen teaches stacked rnernmy \•viH1 configurable input/output 

Any inquiry concerning thls communication or earlier cornmun!cat!ons from 

the examiner should be directed to Alexander Sofocleous whose telephone 

nurnber is 571--272 .. 0635, The examiner Cfm normally be reached on M-.f 

7:00am - 4pm. 

lf attempts to reach tt1e examiner by te!epl1one are unsuccessful, the 

exarnlner's supervisor, f~ichard Elms can be reached on fi71-272-1869. The tax 

ptmne number for the orgf1niwbon 1,vhere this application or proceeding is 

assigned is (57"i) 273-8300, 

Page4 
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Application/Control Number: -1 i /322 ,442 

Art Unit 2824 

Information regarding the stattJS of an application may be obtained from 

the Patent App!icf~tion lnforrnation Retrieval {PAIR) systern, Status inforrnation 

for published applications may be obtained from either Private PAIR or Public 

P.A!R, Status informatlon for unpublished applications is avai!ab!e through 

Private PAIF< only, For n1ore information about the PA!f~ system, see http://pair­

directuspto.gov, Should you h<Ive questions on access to the Private PAIR 

systern, contact the Electronic Business Center (EBC) at 866-2H-9197 (toH­

free), 

,AGS 

/Dang T Nguyen/ 
Primary Exarniner, Art Unit 2824 

Page 5 
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MULTIPLE CHIP MODULE AND PACKAGE 
STACKING FOR STORAGE DEVICES 

BACKGROUND 

1. Field 

2 
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 surmnarized above, may be had by 

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. 

10 reference to the embodiments thereof which are illustrated in 
the appended drawings. 

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 

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 

15 present invention may admit to other equally effective 
embodiments. 

limits the miniaturization of the entire storage device. In order 

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

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

to achieve the move to miniaturization, chip modules and 
20 

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

FIG. 2a, 2b, 2c depict the SDRAM module's top and 
bottom drawings and a cross sectional representation of 

25 stacked multiple SD RAM modules according to an example 
embodiment of the present invention. ity in both vertical and horizontal orientation is therefore 

proposed. 

SUMMARY OF THE INVENTION 

FIG. 3a, 3b, 3c 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 

30 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. 

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 

FIG. Sa, Sb depict the memory module's top and bottom 
35 drawings according to an example embodiment of the present 

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 40 

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 assignnient 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 

55 
technique, large capacity storage devices are implemented in 

invention. 
FIG. 6a, 6b depict the first low-end controller module's top 

and bottom drawings according to an example embodiment of 
the present invention. 

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

FIG. Sa, Sb depict the second low-end controller module's 
top and bottom drawings according to an example embodi-

45 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 

50 balls have corresponding pads for inter-module connection. 

a small package device, and larger form factors achieve big­
ger memory capacities. 

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. 12a 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. 

The present invention takes advantage of the existing 
stacking technology both on the module and package level. 60 

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 

FIG. 12b is another package stacking technique using Pin 
65 GridArray (PGA) rather than Ball GridArray (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. 15a, 15b 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. 

4 
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. lb is a block diagram ofa 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, SD RAM may be 

10 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-

FIG. 16 is an isometric exploded version of the stacking 
technique presented in FIG. 14 according to an example 15 

embodiment of the present invention. 

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 SD RAM module, three SD RAM dies 201 are placed in 
a single substrate 203 to become the SD RAM module which 

FIG.17a, 17b 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- 20 

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. 

25 
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. 

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 SD RAM modules are assigned in 

FIG. 20a shows another pin assignment technique which 
30 

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. 

both the bottom balls 204 and top pads 202 respectively. 
Bottom balls 204 are shown in FIG. 2bwhichis 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 SD RAM die capacity and 
the stack quantity, results in wide range of total SDRAM 
capacity depending on the product application. The SD RAM 

FIG. 20b shows a cross-section representation of the four 35 
stacked modules on a rotational stacking technique and how 
their pins mates according to an example embodiment of the 
present invention. 

device organization, capacity and bank limitations are 
defined by the main controller-processor's SD RAM interface 
specifications. The main controller-processor intended to be 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. 21b 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. la is a block diagram ofa 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 SD RAM 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 SD RAMs. 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 Al 1 106, 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 

40 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 

45 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. 3c, the flash modules are stacked. Maximum 

50 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-

55 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 

60 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 

65 placed at the center of the substrate 404. Pads are composed 
of two sections, one for the SD RAM module interface shown 
as 402 and another for the memory module interface shown as 



Page 152 of 766

ATTACHMENT "C" 

US 7,826,243 B2 
5 

403. This technique enables multiple stacking of both 
SD RAM 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 5 

module for the package. The balls 405 are used to connect to 
the main substrate which is typically a printed circuit board 
(PCB). 

FIG. Sa shows the top view of the memory module which 
is also a basic building block. A single flash interface control- 10 

!er 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 15 

package. The memory module becomes a base module for the 
package. FIG. Sb 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- 20 

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 25 

configuration is flexible. The SD RAMs 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 30 

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 

6 
can be placed on top of a controller module. The pads for the 
SD RAM module interface 903 must align with the SD RAM 
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 SD RAM 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 
a maximum of8 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 SD RAM 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 

606 are used to interface with the main PCB. 35 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 

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 40 

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. 7b, where the main 45 

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. Sa shows the top view of the second example embodi­
ment of the present invention illustrated in a second low-end 50 

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-

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 

figurations. In the middle of the memory module interface 1205-The Memory Module 
pads, 3 SDRAM dies 803 are mounted. Each area corre- 55 1206_ The Flash Interface Controller Die 
sponds to one SD RAM bank 804, totaling to only a maximum 
of2 SD RAM banks in a package. The SD RAM can either be 
mounted or not depending on the application. Internal 
SRAMs can also be used instead of the SDRAMs. 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. Sb, 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 SD RAM module 

1207-The Memory Module Pad Interface for the Flash 
Module 

1208-The Memory Module Pad Interface for the other 

60 
Memory Modules 

1209-The Memory Module Solder Balls 
1210-The SDRAM Module 
1211-The SDRAM Die 
1212-The SD RAM Module Pad Interface to other SD RAM 

65 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 SD RAM 
Modules 

1217-The Controller Module Pad Interface to the Memory 5 

Modules 
1218-The Controller Module Solder Balls 

FIG. 12b 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 10 

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- 15 

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 20 

bottom package orto 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 25 

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- 30 

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 35 

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 

8 
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. 17b. 
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 package. 

1401-The Flash Module 
1402-The Flash Die 

40 connect two stacked successively stacked modules. 
1801-The Flash Module 

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 

1802-The Flash Dies 
1803-The Flash Module Pads Interface to other Flash Mod-

ules 
45 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 

1408-The Controller Module Pad Interface to the Flash 50 Modules 
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. 

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 
55 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 

60 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 
SD RAM modules as an example. The SD RAM module balls, 

65 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 SD RAM modules such as 1901. 
The controller module's active pad 00 1904 is connected to 
SDRAM module O's XO ball 1903, pad 01 to SDRAM mod­
ule 1 's XO ball 1902, and so on. The XO balls are the active 5 

balls for the SDRAM modules. All SDRAM modules are 

10 
connected to INball 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. 

10 21b. All modules have a selectable buffer 2115 that tri-states 

identical which include the connections as follows: Xl ball is 
connected to Xl 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 15 

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 20 

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 25 

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 IOs (more details are illustrated in FIG. 
21a). Pads labeled with the number 6 are reserved for power 30 

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 35 

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 40 

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. 20b shows a cross-sectional view of four such mod- 45 

ules stacked over the base module. Memory and Controller 
modules are used as example. Pin 1 s such as 2005 on the 
stacked modules are the only active signal pins for the mod­
ule. The rest (numbered2 to 4) 2006 are directly connected to 
the balls underneath them but have no other connections. This 50 

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 2 2012 55 

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. 60 

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. 21a shows how this technique is implemented in 
the stacking method. The main board 2101 contains the input 65 

signals 2102 which will then be connected to IN ball 2104 of 
the base module 2103. The base module's OUT pad 2105 is 

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 marmer 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: 
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; 

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 10 

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 15 

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: 

20 
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 25 
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-

12 
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 
ule, the second module including a second module surface vertically stacked module is connected to the main board. 
that includes the first outside surface and the third module 30 13. The stacked module of claim 1: 
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 35 

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 40 

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: 45 

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 50 

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. 

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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STORi\GE DEVICE ) 

Gro:u:p Art: Unit; 2892 

Examiner; ULLAH\ Elias 

Jn re~ponse tp the Office A6tit1n, mailed] 3 August 2:008, please kindly ainend this 

Application as. follow'S and consider tl1c remarks set forth bdo\v. 

Rl:placcmcutsh.eets ofi:kav-dngs atill a: substitutesrkx:ific.ution im .. :(n]')ort'lfo1g·thc chlrnges 

ptoposed in the Amendme11ts •to· the Dravvings. at1d to· the Specification, resJ)ectively, are \!ttached 

t◊ this· paper. 
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The specification has been amended to correct minor grammatical Cffors. These 

amendments arc provided by submitting a substitute specifk:ation (excludes Claims but indndcs 

of the substitute specificatfon is attached, showing all changes relative to the immediate prior 

vcr::;;ion as required under \·1PEP 608.(}J(q), ln ,tdditfon, a copy offhc substitute spcdflcation 

\Vithm.it markings is a.ho attached in !:Ktorclancc ,.vith 37 CFR 1. 125(c} No new matter has l;xx:n 

added to HK: spccificatknL 
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Listing of Claims: 

This listing of clairns wiH replace al! prior ver:-;ion&. and li:-;ting.s,. of dahn.s in the 

application, 

1. (CANCELLED) A method for 1:lttcking a plnrnhty of modules comprising the step.':> of: 

providing one zw rnore active port rm the plurality of rnodnks fi.)r carrying one or rnote 

active si gna ! ; 

providing one or 111<.)rc p,,lssivc port on the plurality <.)f modules for passing through the one 

:-;tacking the phrrality of r.nodules. 

2, (CANCELLED) The method oJ-\:.foim l v,iherdn the ow .. : or more passive port fbrms a ladder 

like routing path, 

3, (CA .. NCELLED) The method of claim ! \.Vhercin one: or more of the plnrnhty of module fa 

4. (CA.NCELLED) The rnctbod of claim l farther corn prising the step of providing one or more 

pair of daisy chain input port and tfaisy chain output port fr)r forming a first daisy chain c<.mnccfam 

\vhcrcin <:..:ach pair of the daisy ch,iin input port and the daisy ch,tin output port m:c i:.:onnectcd 

fhn)1.1gh a daisy chain circuit 

3 
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5. (CANCELLED) The method of claim 4 further comprising the step of providing one or more 

control port for enabling a routing path cxtc:nding the first daisy chain connectkm. \Vt thin a.n end 

6. (CANCELLED) The method of cbirn 5 \.\/herein the routing path '>Vithin the end r:nodulc is 

C<.)nncctcd to a second daisy cha.in connection. 

7. (CANf'.ELLED) The method of claim l 1-vhercin one or .more of the plurality of modules is a 

main boa.rd. 

8. (CANCELLED) The rnethod of clairn 7 ,vherdn one or more vertically stacked module is 

connected to the mu.in board, 

9. (CANCELLED) Th(i method of claim 2: 

wherein each of the plurality of mmfoles compd:;es a first 1>ide and a 1,econd side; 

\.\/herein the one <Jr r:nore acti•le port is connected to one <.K rnnre active ball on the first side 

of <.me or more <:orrcsponding rnodule; 

v, . .J-ierein the one (ff rnore passive port ts connected tn one or m(H'e passive baH nn the first 

:;;ide and one or more passive pad on the second side of one or 1nore corresponding module; 

1,vht:rc:in ca.ch oftlx~ one or rnorc passive hall .. rnd each of the one or rnon.~ passive pad 

repeating pattern, the pre-determined distance equaling a multiple of a 

periodic distance of the repeating pattern; 
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•.vhercin one or n1orc active port of a base module is routed to a .same l.ocation on one or 

more mNiulcs through the ladder Eke routing path; and 

10. (Cl\NCELLED) The method of chim 3: 

Vv'hcrcin each of the plurality of mtHfok:s Gornpris(is a first side and a second side; 

1-vhcrein the one or more active port is connected to one or more activ'C ba!1 on the first side 

of one or more corresponding m<Jdulc; 

v,iherdn the otK: or more passive port is -:.:ontK:-::tcd to one or rm.we passive ball on the first 

skk~ and one or rnore pa . .,.sive pad on the second side of one or rnore corresponding: rnodule; 

•.vhercin each of the one or rnore passive hall and each of the one or rnore passive pad 

connected to a s;;m1e passive port arc located opposite each other in a rcpc;;lting pattern; 

rnore r.norh.des through the rotational routing path; and 

\.Vherein the rotational muting path comprise;:;; one or rnore passi-ve ball and <Jnc 

or more passive pad. 

l .l, (CANCELLED) The .method of daim 4; 

1,vht:n::in each of tlx~ plurality of modules comprises a first side and a s1xxmd side; 

v,iherdn the otK: or more daisy cbHin input port is cotmcctcd i.o one or tn(Jr(: pas,':iive baH on 

the first .,;.ide and the one or rnore daisy chain output port i.,_ connected to one or rnore pa.,;.sh/e pad 

on the second side of one or more corresponding rnoduk; 

'-Vhercin each of the one or 11101-e passive: ball ;;md c:ach of the one or more passive 

5 
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pad corresponding to a san1e daisy chain port arc located opposite each other; 

\.Vhercin one: or more ;;u.:tive port of a base module is routed to ;;i same loc~~tion on one or 

wherein fhe dafay chain connection cornpd1-,e . .:; one or 1nore daisy chain citcuit. one or more 

passive bail and one or rnorc passive pad, 

12. (CANCELLED) The rnetbod of dairn 5: 

1-vherein each of the plurnfay of modules cornpdses a fir.st side and a second side; 

1,vht:rc:in the one or more daisy chain input po1t is conne:cted to one or more passive ball on 

lb,:._: first side and tfa: one or m(JrC daisy ,;.:hain output port. is connected to one or rnorc passive pad 

on the second skk~ of one or more corre.sponding rnod ule; 

•.vherein each of the one or more passive hall and each of the one or rnore passive 

pad corresponding to ~t same: daisy chain port arc located opposite each other; 

rnore rnorh.de1,, through the daisy chain connection; 

\.Vherein the d,1isy chain C<Jimection comprises one or .more daisy chain circuit, one or rnore 

passive ball and one or rn<.xc passive pad; imd 

v,.1ier¢in the routing path compd,.,e:s one or rnore tri~state driver contnJUed by the one nr 

more control port, 

13, (CANCELLED) The rnctbod of 1.:bhn 6: 

,vherdn each of the plurnHty of rmxh.de,., cornpris.es a first skk and a second side; 
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•.vhercin the one or more daisy chain input port is connected to one or more pas.sive ball on 

the fir.st side and the one or more i:fai.sy cha.in output port is cormccted to one or more p,:is.sivc pad 

on the second sfrki of one or rnorc CZ}n-csponding nio{folc; 

wherein each of the one or 1nore pa%ive ball and each of fhe one ol' rnore pm-,sivc 

pad corresponding to a san1e daisy chain port arc located oppo.sitc each other; 

1,vhen::in one or rnore active port of a. base .module is routed to a. same location on one or 

more modules through the daisy chain connection; 

1-vhercin the daisy chain connectkm cornpr.ises one or .more <:.kdsy chain circuit, one or rnorc 

p .. ~ssivc ba.11 and one or rnore passive pad; 

v,iherdn the routing path cornpris(:s (HW or rnon: tri~statc driver controlkd by the ,me or 

rnore control port; and 

•.vhercin one or n1ore daisy chain connectkm arc e>;tendcd through one or more vertically 

14- (ORIGINAL) ,A stacked rnodule compdi,;ing a plurality ofnH)duks each cmnprlsing: 

one or more active port fl.w carrying one or rnorc active :;;ignal; and 

011e or more passive port for passing through the one or rnore acfrvc .signals. 

l 5, (ORIGINAL) The stacked module of claim 14 ,vherein the one or more pa.ssive port frmn.s a 

ladder like routing path. 

16. (ORIGINAL) The /,;lacked module of daim 14 \vherein one or rnore of the plurality of 

module is rotated bdi.'l:re being stacked and the one or n:i.ore passive port forms a rotationd routing 

path. 



Page 191 of 766

ATTACHMENT "E" 
Attorney Docket 6005.0·11 

! 7, (\\TIHDRA V{N) The stacb.::d module of claim 1 further compri.sing one or more pair of daisy 

chain input port and daJsy chain output port frw fbrrning a first da1sy chain conn(:ction --wherein 

each pair of the daisy chain input port and the dafay chain output port are connected through a 

daisy chain circuit 

18. (V/ITHDR,1\Vv'N) The stacked rrwduk of ;:,_:hini 17 forther comprising on,~ or rnnt\i control 

port for enabhn.g a routing path extending the first daisy chain connection within an end rnoduh 

19, (V/ITHDR,A\\1N) The stacked rnoduk of dafrn 18 wh(:rcin the muting path \vi thin the (:nd 

rnodule b connected to a ~econd daisy chain connectkH1. 

20, (ORIGINAL) The stacked module of d.a.im 14 \Vherdn one or more of the plurality of 

21 , (ORIGINAL) The method of clairn 20 ,vherein one or more vertically stacked r:noduk is 

C<.)nnected to the main bo~m.t 

22, (ORIGINAL} The stacked module of claim 15: 

of one or more corresponding r.nodule: 

•.vhercin the one or more passive port is connected to one or r:nore passive baH on the first 

side rmd one or more passive pad on the second side of one or more c.orrcsponding moduk; 
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•.vhercin each of the one or rnore passive hall and each of the one or rnore passive pad 

connected to a s;;m1e passive port axe located betv.tcen a pre--determined distance to e;;u.:h other in ~l 

repeating pattern; 

\.\/herein one or n1orc acfrve port of a base module is muted to a sarne location on <.HK or 

more modules through the ladder like muting path; and 

or .more passive pad. 

23, (ORIGlNAL} The shH.:kcd moduk of claim 16: 

,vhcrein each of the plurnHty of rmxh.de,-, cornpris.es a first skk and a second side; 

•.vhercin the one or more active port is connected to one nr more active ball on the first side 

of one or more corresponding module; 

side and one or n1ote pas1->ive pad rm the second side of one or more corresponding rnodn!e; 

\.\/herein each of the one or rnon::: passive ball and each of the one or more passive pad 

C<.)nnectcd to a sa.rnc passive port ;:1rc located opposite each other in a. rcpi:.a.ting pattern; 

\vhet\~tn one or rnore active port of a base rnodu!e is routed tn a .-,ame locatlon on (Hle or 

more rnoduks through the rotational routing path; and 

24, (Vi/lTHDRA. WN) The stacked module of cla.in1 17: 

\\-'herein each of the plurality of modules comprises a. first side ;;md a second side; 

9 
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•.vhercin the one or more daisy chain input port is connected to one or more pas.sive ball on 

the fir.st side and the one or more i:fai.sy cha.in output port is cormccted to one or more p,:issivc pad 

on the second sfrki of one or rnorc CZ}n-csponding nio{folc; 

wherein each of the one or 1nore pa%ive ball and each of fhe one ol' rnore pm-,sivc 

pad corresponding to a san1e daisy chain port arc located oppo.sitc each other; 

1,vhen::in one or rnore active port of a. base .module is routed to a. same location on one or 

more modules through the daisy chain connection; and 

1-vhercin the daisy chain conncctkm cornpr.iscs one or .more <:.kdsy chain circuit, one or rnorc 

p .. ~ssive ba.11 and one or rnore passive pad. 

25. (WlTHDRA\VN} The stacked module ofclairn 18: 

•.vhercin each of the plurality of modules coinpri.ses a first side and a second side; 

\.Vhercin the one or more daisy ctuiin input port is connected to one or more passive ball on 

the: first sick ~md the one or morZ:) daisy chain output port 11:i conncct<;..id to one or mon.:) pa,>:,sive pad 

on the second side of one or rnore corresponding module; 

\.\/herein each of the one or .more pas.s.ive ball and each of the one or more passive 

pa.d <:orresponding to a s,u11e daisy chain port are located opposite each other; 

v, . .J-ierein one or rnore active port of a base rnodu!e is routed tn a .-,ame locatlon on (Hle or 

more rnoduks. through the daisy chain connection; 

1,vht;n::in the daisy cha.in connection comprises one or more daisy ch~iin circuit, om: or mon.~ 

,vherein the r(mting path cornpds.es one or rnore lr1-state driver controlled by the one or 

more control port 

10 
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26. (Vi/lTHDRA.WN) The .stacked module of clain1 19: 

\.Vhercin each of the plurality of modules comprises a. first side ;;md a .second side; 

the first side and the one or n1ote dafay chain output port i.s connected to one or moi·e pas.1->h-'t:'. pad 

on the second side of one or more conTspo.ndi.ng i.nodulc; 

1,,vhen::in each of the one or more passive hall and each <.)f the <.)nc or more passive 

1-vhercin one or n1orc a.cth--e port of a base module is muted to a. same location on one or 

mon.~ moduk~s: through the daisy chain connection; 

v,ihcrdn the daisy chain connection cornprist~s (me or u10n: daisy chain circuit. one or rnorc 

pa.ssive haU and one or rn(HT: passive pad; 

•.vherein the muting path comprises one or more tri-statc driver controlled by the one or 

more c<.mtrol port; and 

stacked r.nodule connected to a main boatd. 

17. (NEW) The .stacked .module of claim !5, \-Vherdn: 

the stacked module fi.rrther includes a first r.n.rbide 1.,,urface and a second oi.rtside i.Rrrfrtce, the 

fir.st and second outside surfaces disposed to fa.cc opposite ca.ch other; 

28 (NE\V} The stacked rnodulc of daim 27 ~ 'wherein the plurnfoy of moduk:s further includes 

a secQt1d moduk rmd a third module, the second module including a second module smi:1ce that 



Page 195 of 766

ATTACHMENT "E" 
Attorney Docket 6005.0·11 

includc.s the first mnsidt surface and the third module including a third rnoduksurface that 

includes the second outside suiface. 

29. (NEW) The stacked rnodule of dairn 15, forther including a second ladder like routing path; 

and \vhercin: 

the plum.lit}' of modules includes a first module and ~l scrnnd module, the first and second 

target location located ,.vithin the .stacked module; and 

the ladder like routing path for routing one of the active port to the first taxg(.~t location, and 

lb,:._: second latkkr Like routing path fl.w routing ,i.nothcr one of the active port to HK: second tm·gct 

ltJcadon. 

30. (NE\V) The stacked module of d.a.im 29, further including a second fa.cider like: muting path; 

the stacked module includes a fir,-;t outside surface and a 1,econd outside surface, the first 

and second outside surfaces disposed to face opposite each other: 

the ladder like routing path terminates ;:j the first target location; and 

the second. ladder like routing path tetminates at the secnnd tirget location, the second 

target terrninating ,vithin the stacked module and located hcN,,,cen the first and second outside 

31. (NEW) The stacked r.nodule of dairn 29, wherein the second target location i1,, located 

betv,;een the first and second out-;lde .surfacc.s. 
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The fi:ilfowlng pn;.rposed arnendments to (he Drnsvings a.re provided in the fbrrn of 

rnpfaccmcnt dravri.ng sheets, ,vhich arc (:ach lahded ''Replacement Sheet" in their respective page 

Please amend FKiS. l th.rough 21h to include sight lin(:s and larger figure label fr-mt sizes 

to their resp{x~tive dnnving shec:t.s. 

In addition, please fu:riher amend the specific figun:.s as described bdo\v; 

In FIG. fo, please change the orientation of the figure frorn portrait tn landscape, In 

addition, please reduce the length of Bus ! 04 and height of rvfain ControUer-Proce.ssor l O l S<.) that 

In FIG, lb, p!e~ise change the orientation of the figure from portrait to land.scape; 

In FIGS. 2a rmd. 2b please change the position of these figures so that they arc: \vithin the 

sight lines of the dravling sheet; 

In FIGS. 3a rmd. 3b, please drn.nge the position of these figures .so that they· arc \Vithin the 

sight lines of the dravling sheet; 

sight lines of the dravling sheet; 

In FKiS 5a a.nd 5b, please ch,ing<:..: HK: position oftl~it'.-'k'. figures so that they m·e \Vli.h the 

sight Lines of the drn ... wing sheet; 

13 
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In FIGS. 6a and 6b, please change the position of these figures so that they arc vlith the 

sight lines of the: drff\.ving sheet; 

In FIG. 7b~ please change the position of the figure so that it is •.vith the sight lines of the 

In FIG. l l~ please change the position of dcr:nent nurnbers so that they fit vtithin the sight 

lines of the dnnving sfo: .. >t::t; 

In FIG, l 2a.1 pkase reduce the size of the figure; while maintaining its original aspect 

mi.ion, so that t.h,~ figure fits \\-)thin the sight Lines of the drav,iing sheet; 

In FIG, L2b, plca..se dw.ngi.>. the position of the figure so that it is ;,:vith the sight lines of the 

In FIG, 13~ please change the position of the figure so that it is with the .sight lines of tht: 

In FKL 14, please ,:hang,: th,: position of the figure so that jt is. vvith Hw sight lines. ofi.lx: 

In FKL 15a, please change Hw position of the figure so that it is with the sight lines oft.he 

ln FIG. l 5b, pl.ease amend the figure so that if fits within the sight Lines of the dnnving 

sheet by splitting the figure into t\:vo pnrtio.ns and adding projection lines to illu.strnte their 

connection details; 

In FIG. H\ please change the position of the figure so that it is •.vith the sight lines of the 

14 
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ln FIG. l 7a, please change the poi'lition of the figure i'lO that His \\'1th the sight lines of the 

ln FIG. l 7b, pl.ease amend the figure so that if fit.s within the sight Lines of the dnnving 

sheet by splitting the figure into t\vo portions and ~idding projection lines to mustrnte their 

connectkm. details; 

In FIG, 18~ please change the position of the figure so that it is with the sight lines of tht: 

In FIG, 19~ please amend the figure so that it is \Vith the sight lines of the dra,,,ving shct:t by 

moving the (dcment. nurnhcrs ttwl,i.rd& the center of the figun,i and changing the ekrnent text thaJ 

begins with ''SD RAVI l'vfodule" so (hat are converttd frx one to hvo lines of text; 

In FJG. 20b, please change the ork:ntation of the figure from portrafr to hmdscape; 

In FKL 21a, please change HK: orierri:ation of the figur(: fron1 portrait to landscape; 

ln FIG. 21 b, pkasc lmicnd the figure so that if fits vvithin the sight lines of the drn.s.ving 

sheet by n,.idm.:ing the size of the figuni, ,vhik n1ai11ta.ining its original aspect rntion, and by 

changing the orientation of the figure frorn portrait to l.anl.hcape. 

15 
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Office Action and othcnvii'le. These cotrections are of a derical nature a.nd do not add "new 

Claims l and U have been prc·viously cancelled v,,-ithout prejudice in an earlier filed 

Rcspon.st to Restriction Requirement 

Claims 17--19 and 24--26 have been vlithdra,vn by the Examiner. 

The text of odgirn.d cla.ir.ns 14-16 and 20-23 remain unchanged. 

Claims 27 through 31 are ne'w, do not recite fh~\.v r.natter, or present .ne\v grounds for a ne\v 

Examiner's \Vlthdrnwal of Claims 17-19 and 24-26 & Exarniner!ntervie\.v Conducted on 9 Jan 

2008 

Claims 17-19 and 24-26 ha\'C been withdrawn i.n the Office ActkH1. Applicants 

respectfully traverse tht: w·ithdrawa1 ofthe.se claims and kindly request a. ne\V Restriction 

Rcqnirerrn:~nt for ,it least t.w-o n .. iasons. First, the Examiner in the Rcstdchon Rex1uircm.cnt, having 

nmil date of 3 J u.ne 2008, cO.ni'ildered these c!airns to fid! w+thin Invention n which \:Vert 

specifically elected by the .!\pplicanfa in the Applicants Election prcrvidtd on 27 June 2008, Thus., 

tb:. vvithdravval of chdms 17 .. I 9 a.nd 24-..26 in the Office Action is improper bcc~n.ise the Applk:ants 

examination reRtrktions d,:.~fined in the Restdction Requifetnent Second, the withdraw-al of cb.irns 

l 7 ... 19 and 24--26 in the Office Action directly rnntradkts the Restriction Requirernent statement 

16 
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that "'Claims 14--26" arc "drn,vn to a stacked module it)r carrying one or more active signal~ 

da:-rnifk:d in chts.s 257, subclass 686." (Sec pag,: 2,. Restriction Requirement dated 3 June 2008). 

Cons(XJucnfry, the Applicants \.Vith rcsp(.X:t assr:rt that the Vy'ithdrn\.vaJ of chiims 17-19 and 24-26 is 

nnpmper, 

intervie'>v on 9 January 2009, 'which was conducted by tekphom~. The undersigned and the 

Exa.m.incr discussed the withdnr,;val of claims 17--19 and 24--26 and issues related to these cb.irn.s 

and the Restriction Requirement. The undersigned conu1mnkated that it is believed that this 

\vitbdrns,,,al i,s urhvarrnnted and unsupporkid {by foe Patent Ruk'.-S m1d \ilPEP} The uiv.kirsigned 

also cornrni.rnicated that the Restriction Requfrer.nen! and Eli:dlon were incorrect as origlnaUy 

presented~ and that the proper action should not include withdnnval of these claims but should 

instead permit the Applicants to amend the daims so that they confbrm to the Exarniner's original 

restriction requirement. The undersigned believes that such an uppnMch is \,Varrantcd and does not 

represent a shift in the elected invention (see l'vlPEP 821.03) because daimH 17-19 and 24-26 are 

directed to a. stacked module~ '>vhich is an apparatus, \.Vhcrcas the 1mclech:'.d in'v'Cntion .is dnnvn to a 

method, Tb: dependency to claim 1 is m,'.r(.~ly an inadvcrwnt typogTaphical cITor (missing 

states that it depends on a "stacked module" rather than the rnethod recited in daim 1. 

In addition, .A.pplicants Election did not tn.rvcrse the Restriction becaw~e the Rt.'.1->trktirm 

Requirement stated that dairn.s 14--26 are readable on the same inYention ("stacked .module'} 

Consequently, i\pplicants bdicve that l'vtPEP 821.02 docs not apply here since, had the Rcstrktion 

Rcqnirerrn;,'.nt originally stated that cbirns l 7-19 and 24-26 did not n.md on a stacked r:nodulc, 

Applicants \¾'Otild have made an eb;tfon v,.'fth travetse nr at least made an elecfam witb an 

17 
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amenihncnt to claims l 7--19 and 24--26 that renders the text of the claims consistent "vith their 

preamble and that corrects their (k:pt::n(k:n,~y from cfoim l to claim 14 had the Restriction 

rnodn!e'') as the rernaining pending dahns 14-16 and 20-23, 

Con&i.:XJuently, for the reasons sta.t,xl abov(;, Applicants kfrH.Hy request that the \Nithdn-n;val 

of dahns 17-19 and 24-26 be ~vhhdrawn, and a new· Restriction Requirement issued. 

Claims 14-15 and 18-23 an,: rc}:.~cted as allegedly lK,iing anticipated by Kyougoku (USP 

5,995,379). This rejection is respectfully tn.rvtwsed. 

In the Office .Action it is ;:issc:rted that \\-'ith rcspi,x~t to <:.!a.im 14, "Kyougoku s!xnvs a 

stacked module (Fig. 5} cnmprising a nKKfoks (100-1002) each comprising: nne or rnore at.Hve 

port (81-B3) for carrying one or more active signal (col. 6, lines 45--50); and one or 1nore passi•,,.-e 

port (U--L6) for passing through tb: one or more acfrvc signals (coL (\ lim~s 45--50)." Applk.,,ints 

respectfoHy disagree. The alleged active signah, ,.,n.ich as chip sdcct ,,,;.igna1s Bl Hnd 132 

(Ky(mgoku at cot 6, lines 45-50), begin frorn an 01.it.,;.ide surface of the stm::ked rnodule but 

terminate on the other side {or outside opposite ~urface) of the stack rnoduk:. Sec also, Kyougoku. 

a de1->fred specific module within the .stacked module. Corrnequently, Kyoug;oku fails to teach or 

suggest each elernent of the invention recited in c!airn 14, rendedng daim 14 aJio,-vable. 

18 
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Dependent Claims 15 and 16 

ln the Office Action it is also asserted that with respect to dafrn 15, '(Kyougoku :-.ho\v . .:; the 

one or rnore passive port frirms a ladder like routing path (L l-L6).'' Applicants respectfully 

travt:rsc thb rejection. 

Clain1 l 5 depends on aHo,vablchase cbirn 14, and thus daim l 5 is also a!h.Y,vabk for the 

In the Office .Action it i.s ;:ibo asserted that ;,:vith respect to daim l 6, "Kynugoku .sho\VS the 

plurnlity of rnodulc l 000-I 002 is rotated before b<:..iing stacked rwd the one or rnorc passive port 

LI-L.6 fornrn a n::rtatfonal routing path (Fig. 5)," Applicants respectfolly traverse this rejection, 

Claim 16 depends mi aHo-wabk'. base d,tini 14, and Hrn.s cfa.im 16 is also a!kw,,ahle for the 

In addition. with respect to claims 15 and J 6. foe Office Action uses Ll ~L6 in Kyougokn 

to assert that Kyougoku discloses a ·'ladder like routing path"' but also uses the same structure {L l -­

L6) to assert that Kyougoku ~i!so discloses a "rotational routing path", Thi.s ink~rprc:tmion of LI., 

L6 is inhct\~ntly contrndictory because a ladder like routing path l'..:annot be a rotational l\HJting 

path and vice verna although a ladder lib .. ~ muting path rnay be used with a rotational routing path 

and vice versa, Sec, Applicants' Dra\vings in F!G, 19, shmving an ernbodirnent of a "ladder like 

routing path'\ and FIGS .. 20a-20b~ sho,ving an crnbodirnent of a "'rotational routing path". 

Dependent Claim 18 

The Office Action rejects claim 18 by aUeging that "Kyougoku sho•.v:-. (Hle ,;:rr more control 

port (WOO} for enabling a routing path (L4) extending the first daisy chain connection 5 w'ith an 

19 
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end inodule 1002 (Vig. 5)." This rejection is rnspectfolly traversed. 

Element nurnbcr l 000 in Kyougoku, Fig. 5, represents a sernicondudor substmte rather 

than a '\xmtrol porC. Kyougoku at col 7, lines 27-29. Consequently, Kyougoku fails to disdosc 

or suggest control port, rcn(kTing this rc:iectkm improper and claim 18 aHo\.1,iable. 

Dependent Claims 20-2 l 

The Office Action reject:,;; claims 20 and 21 by asserting that that ''Kyougoku sho.,vs one or 

more of the p!urn!ity of rnodulc.s is a nwin board (Cot 6, En.cs 55-S7) and one more vt:rtica!ly 

stai:..:b..:d modules 1000-1002 in (Fig. 5) is connected to the main board (Col. 6, hne':l 55-57} This 

I?_Qpcndcnt Claim 22 

ofrnodulef; (1000-HJ02) cornprise,:,;; a fir~t side (B1-JB area) and a second side (Bl ~-EB' area) (Fig. 

5) 1-vhcrcin the vlherdn the one or rri.ore activ'C port (BJJ is. connected to one or n1orc acth.-c haU 5 

on the first .side of one or mon: corresponding module I 000; \Vhercin the one or more passive port 

Ll is conncci.t:d to ow .. : or more passive ball (not la.bckd, hill conni:..x:tcd i.o B2) on lb,:..: first side and 

one or rnorc passive pad B 1 ~ on the second side of one ,;:rr rrl(>re corrcsptJnding rnoduie l 000; 

wherein each of the one or more pa.ssive ball (no labeled, ball connected to B2) and each of the 

nrnhiple of a perfodk distance of the repeating patte111 (Fig, 5); wherein one or rnote active port of 

20 
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a base module is routed to a same location on one or inorc modules WO 1--1002 through the ladder 

like muting pa.th U .. L,6; ;;md \.Vhercin the ladder like routing path comprises one ,Jr more passive 

Claim 22 ultimately depends on ;;illo\vah!c claim 14, and thus i.s a!lmv<Clb!c fi.)r the: .same 

In addition, at least one of the dements recited in chii.m 22 is not taught ,Jr disclosed in 

KyougoktL ln the OtTice Action it!$ asserted Hrnt K.ycnigoku teaches or dfadoses that "the one ore 

more passive port L 1 is connected to one or rnorc passive hall (not labeled~ brdl co1mected to 

Bl)," (Em:phasis added). The "baH com1ech:.d to !32", how·cv(~r, is not a pa.ssh--e baU because B2 i.s 

every dement recited in claifn 22, rendering clairn 22 allowable, 

Depern.krri. Clain123. 

TlK: Office Action n~};,.icts claim 23 by alleging that "Kyougoku shovvs each of the plurality 

ofrnodules (100()-1002) cmnpdses a first side (Bl-fB area) and a second side (BJ '-B3 1 area) 

wherein the one or more active port (BJ) is connected to one or more active ball 5 on the first side 

of one or more corresponding module l 000; \vhercin the one or more passive port LJ -, L6 is 

or 1nore passive pad B 11 on fhe second side of one or r.nore con'esponding rnodn!e 1000; 'wherein 

each of the one or n1orc passiv·c hall and each of the <Jnc or .more passive pad co11.nected to a san1c 

passive port LI arc locati:.d opposik each other in ~l repeating pattern (LI .. L6); wherein 011e or 
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more active port of a base n:ioduk l 000 i.s routed to a san1c location on one nr more n.1.odulcs 

! 00 l ,· 1002 through the rntatiomtl routing path (L l .. L,6); and 1,vherdn the ladder like routing path 

respectfully tnrvetsed, 

reasons .stated for clair.rn;, l.4 and any intervening; dependent claim,.,, lnduding clairn 16, 

more passive port L !--L6 is connected to ow:. or more passive baH (not labeled, ball conm.'ded to 

di.sposeti to receive a chip select signaL S.~~£, Kynugoku at col. 7, lines :29-30 {''chip . .:;elect 

dectrode p,.H.h, Bl to B3, .. are forrned on the .surfoc.e.s of the .substrates ... "'} and Fig, 5. 

Ftirther still and sole!'/ for the .sake of argur.nent, even if the Office Acthn ts correct in 

asserting that the "hall connected to B2'" .is a pas.sivc ba1L claim 23 recites '·,,,wherein each of the 

one or more passive ball and i;::ach of the one or more p .. ~ssive pad connected to a same passive port 

dernent because, unlike .in dairn 23. the passh/e halls and passi•./e pad.s. that are connected to a 

passive port arc not "located opposite each other in a repeating pattern", CL Kyougoku at F!G, 5 

coupled to pad Bl' vf,t L1 but the unlabdcd baH connected to B2 is not located opposite to pad 

Bl' but is offaet from B 1 ~). 
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disclose each and every clement recited in claim 23, rendering daim 23 alk)\-vabk. 

The First Section l 03(a} Rt.~Cct.km 

Kyougobi, Thi:s rejection i.s reBpectfully traversed .. 

In the Office Action, it is asserted that with te},pect to chdrn 16, "Kyougoku shows the 

plurality of module 1000-l 002 is rotated bcfrrrc he.ing stacked and the <.HK or more passiv'C port 

L 1-.L6 fi.)rrns a rotational routing path (Fig, 5} \:Vith respi:.<.~t; .Appiic~mts disagree. 

A proper section 103 rejection, among other things, requires some suggestim1 or 

motivation in KyNigoku in Fig, 5 that v..tould render the daimcd invention obvious to one of 

ordinary skill in the a.rt. Fig. 5 is a s,~chonal vie,N (Kyougoku at c.oL 7, lines 20-21), and thus, 

\Von!d not render the dairned invention obviotis. Indeed, Kymigoku tea.ches a<,vay frorn a 

rotational muting path as recited in daim 16 because Kyougoku cr:nphasizes that for t'ach 

substrnte, "the first chip sdcct electrode is positioned at the endmost ofl•sj·.,number of chip select 

cled.r(}des". f(yuugoku at col. 3, line 56 through coL 4, linc 30, Figs 1 through Fig. 3, and Fig. 6. 

Poshkming the fin,t chip sdect electrode in the nu.mner taught in Kyongoku precludes totafrng one 

substrate relative to another substrate hdhre stacking because each substrate .is also disposed to 

have the same ,vfring structure (I!:-1 at coL 3; lim;s 3'l·35),. and an n:.spcctive chip select dectrni:.ks 

from each subi:iti:aJe arc aJigned with each (}thcr 'Nhcn the substrates are stacked 'Nitbont rotation. 

(Jjj, at col. 3, lines. 43-51 and elements Bt/l 1 and Cl/41 in Figs. l and 6), which \V01.dd result in a 

misaHgm:nent of the respective first chip select electrodes (such as Bl/11 and Cl/41 of the 

substrates l and 2, respectively) should these substrates be rotated before stacking, Consequently,. 

23 
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one or ordinary skill in the art ·because Kyougoku not only teaches tn.vay from the c!afrncd 

invention but also its teachings -;,vmi!d render the c.laimc:d invention inopernbk, 

In addition~ claim l 6 dcpc.nd.s on aH01-vablc independent daim l 4, Claim 14 is a1kn.vablc 

bi:.x:a.usc Kyougoku fails to wach or suggest each and every clement re(.ited in claim 1. For 

Hne.s 45-50), begin frorn an outside :.:;urfi.lce of the stacked nmdul.e but are taught by Kyougoku to 

terminate on the other side (or outside opposite surface) of the stack module, Sec abo. Kyougoku, 

D! ;' D2' and D3' in FlG. 5 (FlG. 5 is a partial section viev,,). flrr.1115111 l't..[ at (OL 3, line 65 to coL 

4 line 15. The i:.:l,tinicd invention, ho\v,~·v,~i-, ,~nabks a controlkr modnk active pad(s) to be routed 

to a desired specific nKKfole within the ~tad::cd rno(h!le. Con.seqtH.mtly, Kyougoku fails to teach or 

suggest each dcinem of the invention recited i.n clain-i 14, rendering claim 14 a!lo,.vabk Sino: 

daim 14 is a!k)\Vable, dairn 16 h also a!kwmblc, 

Ni:w Claims 27--31 

Claims 27 th.n.)ugh 31 an~ ne,v but do not J.\rescnt m~v,i gmnnds for rc__kction,. or add rn!\V 

A. Pctiti.on frir an Extension of Tirnc and Pay-rnent of Ne•.v C1afrn Fees, if any~ arc submhtcd 

in a sqxrrate paper,. re.spccth·\!ly, i.tnd filed conct.m-ently here\vith, 

// 

/ / 
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lt is believed Hrnt this Arnendrnent p!ace.'S this ,Application into condition for aHo\.vance. 

Early favorable consideration of this Arnendrncnt is earnestly sob cited, 

Dated: 13 Feb 2009 

Uriarte Law 
2021 The Alameda, 
Suite 225 
&an Jose, CA 95 l 26 
Td: 40K2442164x111 
Fax: 408.716.2651 

Lr.mul: rnaiLp;u.rii.uteb~v.corn 

Respectfully suhrnittcd, 

/Stt.~phen R. llrhu·h.>/ 
Stephen R, l.Triai.tc, Reg, No. 4{\854 
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Rkardo Brntt\ residing at 33041 Regents Blvd, Unkm City, CA. 94587 ~ a ddzen of 
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Multiple Chip l\lodule and Package Stacking l\lethod 
l;or Storage Devices 

I! 
5 

H 

JlACKGROUNO 

l{) 

invention relates to fiash rnemory ba1,,ed 1,,erniconducior di."ik tkl\fJi [[drive J] and a rnethod 

of using multiple chip module (MC~{) and Package Stacking technique tn support 

miniaturizati<.m. and memory scalability. 

A fla1,,h [[Flasb]_j rnernory based sernicorH.focior dh,k drive typically use separate 

packages il.)r the interface controller, the DrvLA controHcr, the processor and separate 

20 packages for the Flash devices, the FPROMs and the RAMs. _This current method limits 

miniaturization, chip modules and packages need to be stacked. _stacking both on chip 

rnodulc and package love! nuximizcs the capacity in a limited area thus realizing the 

move to miniaturize the entire storage devkc. _A tcdmique in stacking c:hip modules and 

Mttli½~!e-(:h-tr-1\½tt:k·,~,tH½t~4<11W-
5t,:~~~-for&tttPi't;>:;e-·H~'l"t~ 
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packages strategkally to .support 1niniat11dzaHon and memory :;calabiVity in both vertical 

SUl\'lMARY OF THE INVENTION 

5 In the stacking technique illustrnted in exampk: embodiments of the present 

a package \.Vith specific function or a range ofmc.mory capacity, _These package:;; arc 

stacked to increase cap~u;ity or add functions. _A C<.)rnbination of different existing 

to h:x:hnology such as flip chip, \Vire bond, \4Cl'vt, r:noduk stacking, advance packaging, etc. 

are m,;ed to accornpli.sh highly rdhb!e rmxlule tt) module and package to package 

interconnection and .scalabiHt:l- _/\ single package can have a w·idc range of capadt1,..-

depending on the mem.ory oipacity of the die used ~md the immber of modules st;;K:kcd 

! 5 a package serve a:,,i the building blocks for the package level stacking. }vl:ultiple packages 

arc stacked to create the de.sired mernory capacity and different packages arc stacked to 

trcate desired fonction, Expansion can he done both on the vt~1tk:aJ and horizontal 

(>rientatm11':i, _The ttxhniquc is in i.h(: assignrncnt of pins. Small \'..:apac.ity miniaJurc 

storage devkes can ni"e the verhcd expansion, v;_,-hile high capacity devices with Iarger 

:w form factors can use both vertical and horizontal cxpansi(m to maximize capacity, _By 

using this technique~ large capacity stornge devices are implemented in a small package 

Mttli½~!e-(:h-tr-1\½tt:k·,~,tH½t~4<11W-
5t,:~~~-for&tttPi't;>:;e-·H~'\"'t~ 
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The pte.,;ent invention takes advantage of the existing stacking tedmol.ogy both on 

the .module an.d package lcvcL _This nmximizcs the capacity in a. small area~ realizing the 

miniaturization transition, Modular appro~Kh i.s used in creating basic building bfo<:k.s 

whkh tan be te . .:;ted individi.iaUy and replaced easily prior to final packaging, making the 

be configured through \·'Iffia.tion of die capacities and stacking moduks trnd/or packages. 

Hi f.[ 

15 llRIKF DESCRIPTION OF DRA\VINGS 

the present irrv<;,.:ntion are attained and can 1x: untkrstood in detail, a u10n: partk:ular 

description of the invtmtk>n, briefiy sumrnarized above, rnay be had by reference to the 

:w embodiments thcrcofvd1kb arc illustrated in the appended drav-1ings. 

Mttli½~!e-(:B-!f''i\½ttik·,~,tH½i-d<hW­
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H ls tn be noted, lm-;vevet\ that the appended dn.nvings Hhistrate only typical 

embodiments of this invention and arc therefore not to be considen:::d limiting of its 

scope; for the presc:nt invention may adrnit to other equally effixtivc embodiments. 

5 :Figure la shov-,..s the block diagrnm of the stackable system for high performance, high 

capacity devicc:s ac,:;ording to an (.~xarnpk embodinh~nt of the: present invc:ntion. 

capacity devices according to an example ernbodirnent of the present invention. 

ernbodirncnt of the present invention. 

Figure 3a, Jb, 3c depict the flash rnodulc's top and bottom dnn.vings i:md a ,:;rnss 

t, s(ictiotHll representation of stacked n:inltiplc flash modules according to ,in ex.ample 

20 

cmbodlm¢nt of the pre&t)nt invention. 

Figure 4a, 4b depict the first high--cnd (.~ontrolkr module's top and bottom Jrn\vings 

accon:hng to an example cr.nhodir.ncnJ of the pn,is;;,mt invcntim1-

F'igure 5a, 5b depict the memory modules top and bottorn dnn.vings according to an 

csrn.mpk (.~rnbodirncnt of the prcsrnt h1vcntion, 

Mttli½~!e-(:B-!f'"i\½ttik·,~,tH½td,hW­
{¼:~~~-forMttPi't;>:;e-·H~'l-'t~ 
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Figure 6a~ 6b depict the first lo\v-e.nd controller rnodule's top and bottom dravd.ngs 

according to an example cr:nhodirnent of the present invention, 

Figure 7a, 7b depict the second high-end. lxrntrolkr rnodule's top and bottom dnn.ving.s 

5 according to an example crnhodirnent of the present invention, 

acc(m-Hng to an example embodiment of the present invention. 

1 u :flgurt 9 depicts the stacked SDRAfvi motlnks furthc:r .stacked on the rnntroHcr mNiulc 

acc,Jrding to an example embodiment of the prt.$i..:nt. inventimL This configuration is used 

fr.lr high end applicatiom,L The figure also 1-,how:;; hr.n.v the baU1-> have cotrespondi.ng pads 

acc(mfrng to an ec;..:.ampk er.nbodir.nent of the pre&ent invention. The figure also sho\vs 

hovv the baHs have corresponding pads for inter-rnoduk connection, 

Figure l t depicts the possible stacking options fi)r the first higlH,ind controlkir module 

20 and the rnernory module,-, according to an exarnpk ernbodirnent of the present invention. 

A substrate intcrfo,cc is used to attach one group of stacked moduks to another. 

Mttli½~!e-(:B-!f''i\½tt:¾·1~,tH½td<hW­
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Figure Ua i:; an isornetrk exploded drawing of the stacking technique ptesented in 

Figure i l according to an cxm:nple c.mbodi.ment of the present inYention. _Multiple 

identical stacking is n<.)t included in this dra,:<,,'ing, 

5 F'igure Ub is another package stacking technique using Pin Grid Array (PGA.) rather 

than Ball G1id A.nay (BG/\) ~ternrding to an exJtmpk embodiment of the present 

invention. __ Thi,':i is used fbr easy n.:pbcerncnt a.nd expansion. 

Figure t3 dcpkt-; the lmv--end controller rnodulc configuration ,.vith stacked flash module 

Hi according to an example embodiment of the present hwt~ntion, _The figure al.so .sho\vs 

figure 14 is an isor:n.etric exploded vernion of the .stacking technique presented in Figure 

l ! according to an exarnpk ernbodiment of the pre.sent inventhn. 

flgun~ lSa, 15b depict the second high-end '--'l:mtrol!er rno(hik configun.rtmn ~vitb stai;,:ked 

rnemory modules according to an example embodiment of the presi:nt inYcntion, _The 

figures also sho\V ho\V the balls have rorresponding pads for inter--modulc ronnertion, 

20 Figun\ Hi ii.. an iM)tnetric exploded. version of the .stacking technique pre,9ented in Figure 

14 according to an example er:nhodiment of the present invention. 

Mttli½~!e-(:B-!ft-i\½ttik·,~,tH½td<hW­
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Figure Ha~ 17b depict the second hYw-end controllet rnodule configurntion with stacked 

rncmory modules ac,;,,'ording to an exmnpk embodiment of the pre.sent invention, _The 

fig1.n1 .. $ also shO,'-" h<.vN the balls have corresponding pads for intcHnodulc C<.)nnccfam .. 

5 :Figure 18 is an .isornetric exploded version of the .stacking technique presented in Figure 

Figure 19 sho\vs a pin as~igmnent and connectkm technique to be abl.e to select ~pecific 

layer in a multi-stacked module according to an cxanrplc embodiment of the present 

Hi invention. 

Figure 20a shYws another pin assignment technique ,Nhkh use:; a rotational. stacking 

oricntati(H1 to al.kn.v .stacking of four identical modules representing different bus 

interfaces according to an txarnpk cmbodirncnt of the prcs,;::nt invention .. 

Figure 20b slH.WiS a cross-section representation of the fr)tff stacked rnoduks on a 

rotational stacking technique and hffw their pins mates according to an example 

crnbodime.nt of the prc.s(~nt invention, 

20 Figun\ 21ft shows another pin assignment and connection technique to he able to cnnnect 

a serial chain route from multiple rnoduks. in a stack according to an example 

tmbodimcnt of the pn:.scnt invention .. 

Mttli½~!e-(:B-!f''i\½tt:¾·1~,tH½td<hW­
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stack location to another al!mving application ofhoth 'lertical and horizontal expanskm 

indcpt:ndcntly or simult~meou.sly according to ,in exam.pie rn1bodirncnt of the prt:scnt 

rn.ventmn. 

DETAILED UESCRlPTION OF THE lNVENTlON 

Figure la .is a block diagram of a fh1,,h storage systern according to a first exarnple 

embodiment of the present invention. The block diagrnn:i shr.nvs the entire high-end 

l "i wi.th the flash memory, the flash PR(}M and the SDR,\.lVl mernory blocks. J'he SDRAM 

is ,;xmfigurcd from a single bank l 02 to a maximum of t()ur banks depending on the 

desired capacity, E~Kh bank such as 102 includes 3 SDRA.Ms. _The flash devices such as 

107 ,~re c-ontro!hxl by the Fla.sh lntcrfa.ce 0:mtrolkr such as 105. __ Each c-ontroLlcr 

supports four flash bw'-ies such as fla1~h bus A 11 l 06, and each fiasb btis supports a 

:w r:naxin-mn-i of8 flash dcvkes. Jhe main contn.)!lcr--pmccssor supports fr)ur flash interface 

controlkrs through 4 different bus.ses such a.s B bu.s 104. __ The four flash interface 

r.nain controUer--pn.Kessor can support frorn one rnernory set to a n1ax.frmun of 15 r.nernory 

Mttli½~!e-(:B-!f"'i\½ttik·,~,tH½i-d<hW­
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Figure lb is a block diagrm:n of a flash storage .system according to a second 

txarnpk crnbodirnent of the prcsi..:nt invention. The block diagram sho\VS the entire kn,v .. 

end sy~tem that b modularized, stacked, and packaged to achieve the desin~d foahrre:s of 

5 the technique. _since a lo•.v--e.nd systcrn 1nav U docsll not require a larve mnount [flotll of 

memory capacity; SDRAI\1 mav [[can]] be limited to one batik 109~ or none at all~ and 

Mipported per flash bus, ~,vhich rc.suh.s in rr. This is]] a maximum supported nurnher of 64 

Ftorn the ba1->ic dies; SDRA\rl, FPR01Vl, Hash nwrnory, flash interface controller, 

and the main controller--proce%or. single and multiple chip modules arc created to 

become tht: basic building blocks for the stacking technique presented in the present 

wfoch. is one of the ba.sic building block.;;, _The SDR.AJvi rnoduk is represented in figure l 

as a single bank 102 (.~omposcd of SDRAlvl 00, SDRAJ'vl 01, rmd SDRAi\1 02 connected 

to the SD RAM inh.:rfiicc 103, __ AH signals needed tQ ini.e,~rface to the controUcr nioduk.: 

respectively. Bottom baUs 204 are shm-vn in figure 2b '>vhich is a hottorn --de\:v of the 

SDRA1v1 rnoduk\ three slots 205 i.tre crcatt:d un(kr the SDRAJd die's pad atfa.ch area to 
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repre1->entatirm. Top pads 201 and hoHom halls 204 act a1-> the v,~rtical interconnects 

bct,vcen all SDRAl'vi rnoduk.s and to the controller module, _·varying the SDRA:1\.,l die 

capacity and tht: stack qua.ntHy result in ;,:vi(k: range of total SDR.A.M capacit}' depending 

on the ptoduct application ... The SDRA.lVl device orgatrizaUon, capacity and bank 

5 hrr1.itations arc defined by the 1nain contml!cr-proces.sor\; SDR.l\.Ivl inteii'acc 

lU 

spcdfications. The main contro!kr--processor intended. to be used for this exmnple 

SDRA.lVl configuration. 

figure 3a is a t,Jp viev.-'f.LB that shovvs four flash dies 301 in a single substrate 303 

Hmt ;:,:olfoctivclv fonn rmrt of a h.worning the flash module~ --which cau .. [[isJ.l also ilJ,rwtiqn. 

I}B.)J basic bllilding block. _AJ! :;ignaJ.s needed to interface with the memory n1odule and 

other flash modules arc assigned .in both the botto.m balls 304 and the top pads 302,. 

respectively.,_ ~ls sho\Vn in FIGS, 3~l, 3b and 3c. In figure 3c; the flash modules art: 

specifications, __ Top pads J02 and boHorn balls 304 acts as the vertical intercornH.wts 

between stacked flash modules and to fhi: mcn1rny module._ Varying the flash die 

capacity and the stacking quantity~ result& in a vvide range of total flash capacity 

depending on the prod~Kt application and capacity rcquircmerri.s. __ Tl-:K: flash device 

20 organization a.nd capadty lhnitatkms are defined by the flash interface cont-roller's 

specifications, _The flash .inteli'acc rnntrolkr intended to be used frw this used frK this 

cstampk (.~rnbodirncnt of the presrnt in-vention supports 8 flash dcvi<:.x~s per Hash bus, thus 
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Figure 4a sho~.vs the top vie,v of the first exarnplc eJYJ.bodimcnt of the present 

invi;:ntio:n mustra.tcd in ~l fir.st high--cnd contro!kr module configuration. j:\. single 

FPRO:\rl die 401 is placed at the center of the substrate 404 . .. Pads are tornpo.sed of t'wo 

5 sections~ one frK the SDRAM r:noduk interface sho\:vn as 402 and an.other for the n1cn1oly' 

moi:.hik intcd1tee sfo:r\.vn as 40J. _This technique t;na.hlc.s multiple stacking of both 

Vte\V of the "''ontroller rnodule . .J\ single main C(>ntroller~prncessor dk- 406 i1,, pfaced at the 

Hi The ffbal1.s405JjbaHs 405 arc used to connect to the main Mlbstrnte \vhich is typica.tly a 

Figure 5a ~ilH.W<"S the top vk~v of the rnernory module which is also a b,rnic 

building block. _A single fogh interface cont.roller die 501 is placed on the center of the 

tedmiqw.; enables rnuWp!e .stacking of flash modules and memory rnoduks in a single 

package, The mcn-iory module becomes a base rnoduk for the package. _Figun: 5b sho1-vs 

the bottom vk:\v of the m.emory module. _ The memory module baHs 505 axe used to 

20 rnodules depending nn the type of confi:gi.rnrtkm desired. 

invention mustrntcd in a first kv;:v-cnd controlkr module configuration. ]'NO SDRA\:fo 
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MH and a single FPR0\·1 602 are placed rm top of the rnoduk. J'his configuration i.s 

.flexible. The SDRAJvls can be unp<.Ypulated in a krv/ performance application. Jnternal 

SRAMs in the nwin controlkr .. processor Vlill take over the SDRA~d fonctfons, ]he main 

controUer-pn)cessor 6()5 is placed at the boH{mJ of the module, This lxrnfiguratkm does 

5 not a!fo•.v stacking of the SDRAYvl \:vhich is not necessary tl.)r lo•.v capacity applications. 

606 are nsed to interface \viH1 the rnain PCB. 

lU figure 7a show·s the top vie\v of the: first c:xa.rnpk embodiment of the pres,:.~nt 

memory tnodules 701 can be nH)unted on separate locations adjacent to each other-

!vle.mory module interface pads 704 arc allocated for nn.1ltipk stack configurations. In the 

middle of the men1<.)f}' module interface p~lds, 3 SDRAJVI dks 702 arc m:ounted, Each 

t, m·ea corresponds to mKi SDRA!Vi bank 703, totaling to a u1r~xinmm of 4 SDR,1\M hanks 

20 

in the package,. The bottorn view is presented in Vigute 7b, where the r.nain contn)Uer-

prnC($SOr die 705 and fhi: FPRGrvl die 7{Ht am rnountcd adjacent to each other. The 

n1<.xfolc\ balls 707 arc used for external interface to the main PCR 

Figure Ka 6hmvs the top vie~v of the 1~etond exam:ple embodiment of the present 

invcnHon .il!ustrntcd in a second k)\-v-end contro!1er module configuration, \Vhcre only 

802 are alkH..:aJed fr.1r rnuHiplc sta,::kirrg configurnhons. In the middle (>f the rnernory 
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module interface pads, 3 SDRA\rl dies 803 ate n1ounhxL Each area corresponds to one 

SDRArvl bank 804~ tota!.ing to only a nKlxin1un1 of2 SDRAivl hanks in a package. The 

SDRA.IV1 can dther be mounted or not i:.kpi:.ni:.Hng on the applkation. lntcrna1 SR;\M.s can 

also he ust~d in . .:;tead of the SDRA,\.1s. The stacked rnernory mnduleR can also be 

5 configured to support both intema! and external flash interface controHer applications. 

and lb,:,_: FPRO!v:f di(: 806 an: mounted adjacent to each other. The rnoduk: balls 807 arc 

used fri:r external interface to the rrmin PCB. 

lU figure 9 shows the: .stacking of SDRAJVl module 901 and controller moduk: 902. 

pads for the SDRA1Vl module interfo.ce 903 nrust align 1,.vhh the SDRAl\·t module balls 

906 serves ~ls bank 3[T,]]. _For low cap~ldty SDRAIV1 rcquircnKntS; ,Jnly ~l single or dual 

t, bank is ,:,_:nvugh. High capadty devices needs to have a maxiumu1 SDRAtvt capacity, thu& 

stacking the rnaxirn1.1rn of 4 n1oduks, _The outer pacl.s 907 are fcrr the memory rnodufo 

Fignre l O sho;,vs the stacking of Hash nwduk$ 1001 and nx:rno,y nwdule 1002. A 

20 fr.n.rr-stack (ff dght-stack flash rnodule is placed on top of a rnernory module, The pads for 

the fla"'h rnodu1c inteli11ce l 003 must align '<-vith the flash module halls 1004, The outer 

pads 1005 are fur other memory module imerfo,ce. Tht~ flash ink~rt'i.tcc controlkr intt~nded 
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4 flash bust$ and each Ha6h bus support6 a rnaxir.nurn of 8 flash device1->. The b0Hon1~ 

n1ost flash r:nodule 100(-i, contains the 4 flash buses' Flash 00 device,:;; and the top-most 

moduk 1007 contains the 4 flash buses' Flash 07 devices. 

Figure l .l shmvs a sample of a llli.{Xin:dzcd stacking technique that can be 

i.:Xmfigured through v(.~rtical, horizontal or combined expansion. fv:Iuhip!c staking 'Nfll 

increase the ov;,,:rail height of the module, thus requiring a fiHcr l HH to physically 

interconnect t\vo 1->tacked module,,s. ,A thinner filler 1102 rnay be used depending on the 

height differential bctv,;ccn the modul.cs which .is dependent to the number of stacks 

Hi applied. A controller moduk: \vith the: stacked SDRA1-'l moduks act as the controller 

package .l 104. Four rnernory pi.Kkage1-, ~tacked together fonn the mernory set .l lO=t 

multiple memory sets, The figure sh(nv.s ;:i single memory st:t to be stacked to the 

on a diffi.~renl site on the PCB relative to (he rnernory sets. Ah<) rntihip!e r.nernory sets can 

bi: located on different sites on a PCB. Cnrnho expansion happens ·when both vertical and 

20 and ah,o height limitationH. 
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Figure 12a sho,ws the isometric and exploded dnnving of the stacking technique 

fur the first high-end controller configuration, Pins are assigned .strategically and rnoduks 

arc .s.t~lcked to make possible the miniaturization of the i;:ntire sy.s.tem in a package, 

1201 ---The Fla..,h lVlodule 

5 1202 --- The Flash Dk 

1205 --- The lVfomorv \rlodule .,. 

1206 ---The Flash Interface Controller Die 

Hi 1207 ~ The !vkmory Module Pad Interface for the Flash !vloduk 

12 l O --- The SDRAl\-:l l'vtoduk 

1211 ·~ The SDRAM Die 

t, 1212 --- The SDRAJVl Moduk: Pad lnted1ux~ to other S.DRAM \.Joduks 

1213 --- The SDRAJ'v1 lvfodule Solder Balls 

1214 --- The Contrnlkr l\doduk 

1215 ~ The FPROTvl Die on top .side and the [\Jain Controlter--Proccss<.,r Die at the bottom 

20 l 216 --- The Controller \,fodule Pad Interface to the SDRAJVl lVlodule,-, 

12 l 7 -··· The Contro!1er Afodulc Pad lnterface to the l\.fornory Modules 
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Figure 12h is another technique used in this invention to ease replacernent and 

focfotate expansion. Instead of using Ball Grid Array (BGA)~ Pin Grid Array (PGA) 1219 

is used. This mt:thod nwkcs it n1ort: ficxihlc due to the tcclmo!ogy's inherrnt feature 

where replacement is done s\vifrly 1-.vithout any assembly process involved, HofiztHltal 

5 c,pansio.n is also henefit('.d in this technology, The figure shov,ts the stacked rnernory 

',vherc the top portion of the package hecornes lb(: socket 1220 and the hot.torn portion the 

pin arrays U.l9. The filler 1221 bccorne.s the package\., top socket and b interfaced .into 

the base .module 1222 through the BGA l 223. The base module uses PGA to interface to 

Hi the bottom package or to the main boa.rd 1224. FH!cr 1225 is also mounted into the main 

Figure 13 sho\vs the stacking of the fla;o;h r.nodule UOl and the fir.st lo'.v-end type 

of controller module 130.2. A .:.;;inglc or stacked flash module can be placed on top of the 

(ontrnller mm:luk:. The p,:lcb for the flash module interface 003 must align with the Hash 

t, r:nodulc balls 1304. Thi,s configuration is frx k~\v capacity low pcrfonnance a.pplication!:L 

20 

The mJJ.nber of flash modules to be stad-::.ed depend~ on the de~ired capacity and Ls limited 

to the supported foa.ture of the main controJlcr--processor. The main cont:mlkr-prnci:::ss.or'.s 

flash interface can support ,:l rnaximum of B buses and a maximum of 8 flash devices per 

Figure !4 .shmvs the isometric and exploded dn1v/ing of the stacking technique for 

the first !o\V··end contro!kr configuration, Pins ,ff(.~ as.signed strntcgical(y ;:md modules arc 
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1401 --- The Flath l\dodule 

140.2 ---- The Flash Die 

1403 ·~ The Flash ~dm:luk: Pad Inh:.ifacc to other Ffo.sh Modules 

1404 ---- The Flath lVlodule Solder BaUs 

5 1405 ---- The Contro!1er Afodulc 

lU 

1406 ·~ Tlx~ FPROivl Dk and the Ma.in Controlk~r,·Pmccs:mr Dk: at the bottom 

1407 ~- The SDRA1'vl Die 

1408 --- The ContrnHer 1\4odule Pad Interface to the Flash lVlodules 

1409 --- The Controller lVloduk: Solder Balls 

configurn.tiotL The .stacked flash moduk'.1-> 1501 are ft.trthet stacked on top of fhe rnernory 

rnoduk.s 1502 v/hicb arc then .mounted on the controller r:nodule 1503 <Jn four diffr:rc.nt 

locations. Four memory modules can be n1ounted on four different locitions <.)n the 

t, controLler module creating a memory set Stacking u1orc nK~u1ory sets incn,:a.s;;.:s the total 

Figure 15b, The memory module balls 1504 must align to the pad interfatcc 1505 on the 

controlh:.r module. A.s pn:.viously discussed in figure: l l, filk~rs arc used to physkaHy 

(:onneft hvo successively stacked mo{htles, The controller baits 1506 v,6H beconK: the 

20 external intcd1ce to the rnain hoard. The final package fa: 4X bigger than the first high 

end option. 
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Figure 16 sho\vs the isometric and exploded dnn~·ing; of the stacking technique 

discussed in Figure i 5. fins arc a~signcd strategically and rnoduk:s stacked to n:wkc 

possible the maximum stacking and intcrc<.)nnecfam bctv-lecn n1oduk:s. A.s previously 

dii.scussed. in figure 11, fi1kr.s are used to phy.sically connect t~vo i.sfacked succe.ssi vdy 

5 stacked .modules, 

1603 --- The flash \rlodule Pad.s Interface to other Flash 1\4odules 

l 604 ---The Fla.sh rvloduk Solder Balls 

10 1605 ~ The !vkmory Module 

I 607 ---The \.fotnory l\dodu!e Pad Interface to Flash lVlorh.dei.s 

H'i:08 --- The !vh~mory I'dodulc Pad Interface to other rvlcrnory l\-:loduks 

l 609 ~ The Memory t'lodule Solder Balls 

t" 1610 --- The (\.nrh'olkr l\-fodulc 

20 

1611 --- The SDR.Al\-:1 Dies on top skk and the FPRotvl and )\.-fain ConiroHer-Procz~ssor at 

the bottorn side 

1612 .~ The Controller wfodulc F\ids Interface to the Ivkmory Ivloduks 

Figure l ?a shows the stacking technique for the .second lov,..--cnd configuration. 

Mttli½~!e-(:h-tr-1\½tt:k-,~,tH½t~4<11W-
5t,:~~~+for&tttPi't;>:;e-·H~'l-'t~ 



Page 228 of 766

ATTACHMENT "E" 
SUBSTTTUTE SPEC!FlCAT!ON, fviARKED-UP COPY 

Inventors: REY BHUCE et aL App.#: ·11/322,442 Attorney Docket#: 6005,01 ·1 

technique tan use both intetnal and extenu.i.l flash intGrfa.ce controUet configurations. 

rnaking this technique ficxihlc, The cross .. sectional ''iiicv,, i.s .shown in figure 17h. The 

memory moduk ba.Us 1704 must align to the pad interface 1705 on the C<.)ntroUer rnodulc, 

The controHer balls 1706 ~vm hecorne the external interface to the rnain hnard. The Hnal 

5 package is hvicc the size of the first high end option. 

Figure 18 sho,vs tb .. : bornctrk and explockd drawing of iJH.: stacking technique 

discnsscd in Figure 17, Pin.s are a.ssigned stn.rtegicaliy and r.nodules stacked to rnake 

possible the nmxirnmn stacking and interconnection bct,vecn .modules. !\s previously 

Hi discussed in figure 1 I, fillers arc used to physically connect t\vo .stacked successively 

UWl --- The Flath l\dodule 

180.2 ···· The Flash Dies 

l 803 ~ The Flash ~dm:luk: Pads lnterface to other flash l\·foduks 

t, 1804 ---The flash Module Solder Balls 

1805 --- The lVlernory J\rlodule 

l 806 ---· The Fla.sh Interface Controller Dies 

1807 ~ The 1vkmory Ivfodulc P~td lnterfoce to Flash fvfodulcs 

1808 -~ The J\,lcmory Module Pad Jnh.:rfiicc to other Mernory l\:fodu!cs 

1810 ---- The Contro!1cr Afodulc 

1811 -~ Tlx~ SDR.l\M D.ks on top .side and the FPROM ~md I\-fain Controller-Prnct~ssocr at 
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1812 --- The Controller t<dodule Pads lnterfi.i.ce to the l\dernory l\fodules 

1813 --- The Controller Module Solder Balb 

A. more detailed technique nn ho\.v the pins are ass.igm~d and how modules are 

5 placed with different orientation in the stack is discussed in the fo!lo•.ving paragraphs, 

selection of specific rnodule in a multiple mo,:fole stack. .. Jhe figure illustrates the 

controller and SDRA.M inoduk.s as an example, The SDRAJ\:1 rnodu!c[['sl] baH.s.,, such as 

Hi 1907~ are represented by big oblong sh~mes, and the pads such as 1908 arc represented by 

:;uch as 1906. __ The controller module has four active pad,,;; such as 1904, one each frw the 

four SDRAM modulc.s .such as 190L _The contmllcr rnoduk'.s active pad 00 1904 is 

connected to SDRAM module O's XO ball 1903; pad O! to SDRAJvi moduk l \ XO hall 

t, 1902, and so ott J'h,~ XO balls arc the active baH"iJ[baH]J frw the SDRAJVl modules. J\H 

SDRAM n1odule1; are identicd which indude the ccmncctions as fr)!low1-,: Xl hall is 

connected to XJ pad~ X2 hall to X2 pad~ and so on, ~The technique involves using- a 

20 .specific module in the Rtadc .J'he exarnple embodiment iUustrated in figure 19 cmnprises 

a repeating pattern for the balls and pads, Passive halls arc connected ,vi thin each 

module to passive pads: \Vitb ~m offset distance equaling om! periodic distance of tb: 

repeating pattern. The importanci..: is lhi..: .approach using rep(:afrng pattern and offodting 
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[[2]] or any multiple of the peri<>dic distance of the repeating pattern. ]he example 

5 

Figure :2:{)a shmvs the pad intert;-0rmect~ fi.:>r a cert;ain base module and strntegic 

1-0 groups of signai.s, _Pads labded vtith the nunther 5 · are used· for the vertical· stacking .Ids 

of signals and the following rotated stacked module connects to another group of signals, 

20tll, upm1.the su.bsttate being rotated. 90 degrees clockwise~ occur)icspi,ld2.2002 

controUer, In a sirnHar manner pad, l 2001 can ht: located at pad J 2003 location,, then 

20 pad4 2004 location upon the substrate being t't.)tated 180 and270 degrees clnckwise 

Mu1:irk C!tip ~'ted:t1k lfflfl Pi1¢k~ge 
Sloola~ l\1ll:l'}oocl fuf~ Be'fWl;!,, 
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base rnodulc, )1.,'hmiory and Contrdlcr n1odulcs arc used as cxarnp!c, Yin 1 s such as 2005 

on the stacktd moduk:.s. art the only active signal pins for the module, _The rtst 

(mn.nbcred 2 to 4) :W06 are directly connected to the haHs u1H,krneath them but 

5 ha,.-c[[has]J no other connections. This ,vay connection is continued from bottom to top. 

Tb: active pin :2007 of tb: fir.st motluk 2008 is aligned to pin I pa.d 2009 on the base 

rnoduk\, and iJK: second rnoduh/.s active pin 2010 is: aligned on pin 2 20H of the base 

n1odule with second 1-nodule bdng rotated 90 dt:\grees clockwise, .5ince pin 2 :Wl2 on 

the first module is directly connected to the ball underneath, this allows the pin l nn the 

Hi second moduk 200 to be conntcted to pin 2 2011 of tht base moduk:. _Rotating the next 

and so on until the fhrth rotation, 

The la.st c:onnectio:n technique is used for serial routing of ;:ill moduk:s in the stack 

t, m1d alk)\:1/J:ng them to be externally acccssihlc for horhxmt:al expansion mi a PCB, such a,<:,. 

a main board .. Figure :2 fa shows lH_w,.- this technique l.s irnplemented in the stacking 

rncthod. Jhc main hoard 2HH contains the input signals 2102 ,vhich ,vill then be 

connected to lN ban 2-Hl4 ofthe base module 2Hl3, _The base module's OUT pad 2Hl5 is 

(:onnectcd to IN baH 2107 of the first stark r:nodulc 2106, and so on. _TtK: top rnoduk.: 

20 2108 terrninatcs the i..ignaI to the top pad 2109 and routes, with connection 21.l 2~ the 

signal internally to another pad .21 rn 1-vhich .is connected directly to the ball 2U3 

underneath.,, ff-J] _8irn.ct: the m<Jdulc.s an~ identical, this routed .signal pa.sse.s through the 

pads and b,\ilb 21 ll of the ,<:,la.ck unfrl it n:aches the OUT pad 2114 (>fthe main board for 

Mttli½~!e-(:B-!ft-i\½ttik·,~,tH½i-d<hW­
{¼:~~~+for&tttPi't;>:;e-·H~'\"t~ 
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external access. Jlow the top module terminates the ~erid chain and branches them out to 

that tri-sta.tes the input \Vhcn pulled !1.)\v, __ The .signal from the IN balls 2116 entt:rs the 

internal cfrcuit 2117 and exits the drcuit connecting to the GUT pad :H 18. The btiffer~i.. 

5 2115 control !inc is ,vcakly puUed up internally, _The "StkLr.nv'' hall is connected 

internaHy to GND 2119~ thus pu!Eng do\vn the bum.:r control tine \Vhen a. motluk is 

stacked abov(: it,. and _it i.~[Tif s]J pulled up ',vhitn no rnoduk i,.,; stacked dirccHy above it 

\Vhen the buffi.~r control linej.s puHed high, it '>vill let the input 5ignal branch out 2120 to 

buffer control signal is rniHed low, tri-staHng the input signal .itm'Ldisalln\ving the.'. 

branching ctfrcL _This technique al.lo"'vs the signal to be accc:;;sih!c to the external balls of 

the base n1oduk:~ thus horizontal expansion focr §_serial signal is achicv~tbk, _The ba.Us are 

same technhr1.1e is used on the nudn board 2123, when no package is detected on the 

"StkLo'<-v" pad, the buffer alknvs the input to coim(!Ct to the designated pads on the other 

loc~iti<.ms. _The: tri--sta.ted buffer technique i.s redundant to ,:1! ! locations. _A.n exampk: is the: 

JTA.G TDJ-TDO signal _.The diver circuit 2125 sends out TDl signals to iJK: pads and the 

20 dnsing TDO .... ignal :H:24 kiops hack to the driver circuit. 

Combining these stacking, pin ~issi.gning and 1.xmnection techniques allov,i 

inten .. :onne-::tion 1x:hve(:n modules '>Vith both parnllcl and series signah i.o both vertical and 

Mttli½~!e-(:B-!f''i\½ttik·,~,tH½td<hW­
{¼:~~~-forMttfi't;>:;e-H~'\"'t~ 
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hr.rrizontal expa.m,,ion .. .The technique is very Hex1hle depending on the specific 

application, capacity, board .:;;izc and height limit 

Mttli½~!e-(:B-!f''i\½ttik·,~,tH½td<hW­
{¼:~~~-forMttPi't;>:;e-·H~'\"t~ 
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Stacking ttdmiques arc iHustrntcd in example embodiments of the present 

inventinn 1-.vherein i..tmicondw:,:tor dfr.'.i.. are mmmted in a module to betorne a l\-1C\·1 \Vhich 

5 serves as the basic building block, .A cnrr1hinationC-0-m-hin-ati-nn of thc.sc modules and dies 

in ~l substrate creates a package \.Vith SJK~cific function or a. rnngc of m(~nmry capacity. 

S,:,,:vt:i:a.l ,:,,:xa.rnplc .':iystcn1 configurations arc provided nsing BG/\ and PG/\ to ilh1strntc the 

stacking technique. Severa! pin assignrnent and .,;:ignal routing techniques are ilfoi..trated 

"vhercin .internal and external signals arc routed from n1a.in hoard to various stacked 

Hi modules. _Expansion can be done both ,Jn the vertical a.nd horizontal orientations. 

Mttli½~!e-(:h-tr-1\½tt:k·,~,tH½t~4't~w-
5fo:~~~-for&tttPi't;>:;e-·H~'l"t~ 
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Multiple Chip l\lodule and Package Stacking l\lethod 
l;or Storage Devices 

BACKGROtlND 

Field 

The pre.sent invention relates to cornputer systems, J\-fore particularly, the pre.sent 

invention relates to flash memory based s,~micondnctor disk drives and a rncthotl of using 

to rnuHiplc 1.:hip module (MCM) and Package Stacking technique to support rniniaturinition 

and rnernory .scalability . 

!5 . A flash memory based semiconductor disk drive typk,,dly use separate packages 

for the intcrHin: controller, the OMA controlkr, th.: processor and ,':iepm:aJe packages for 

the Flash devices, the FPRO\:l.s and the RA.\.J.s, Thi:s current rnethod lirnits the 

r:n.iniaturizatkm of the entire storage dcvke, 1n order to achieve the .move to 

miniaturizatkm~ chip moduks and pacbgcs mx:d to be stacked, Stacking both on chip 

move to rniniatudze the entire :storage device, ,A technique ln ~tacking dlip nmddes and 

packages .strategically to support .miniaturization and r:nc.mory .scalability in both vertical 

and horizontal oricntathn is therefore proposed, 
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smvll\:1AU.Y OF THE INVENTION 

In the stacking teclmique illustrnted in example emhodimenb of the present 

:-:, as the ba:,,iic building block. Cornhination ofthe.se rnodu!es and dies in a stibstrate creates 

a package \Yith SfK'.cific fonction or a range of ·memory capacity, These packages are 

stacked to increase capacity or add functions. A combination of diffrn:.nt existing 

technology such as flip ,;.:hip, ,wife bond, :\1lClvt, rnodu!c stacking, ad·vancc packaging, etc. 

are u:,,ied to accornplish highly reliable r.nodule to rnoduie and package to package 

IO interconnection and .scalability. /\ single package can have a \.Vide range of capacity 

depending on the memory cap,:tcity of the die used and the number of modules stackt:d 

a package serve a:,,i the building blocks for the package levd stacking. tvhdtipk packages 

arc stacked to create the de.sired nrnmory capacity and different packages arc stacked to 

l 5 ereate desired fonction. Expansion can he <.fonc both on the vertical and horiz<.)ntaI 

odentations. The technique is in HK: assigrnncnt of pins" Sm.all capadt.y miniature 

storage devkes can use the vertkd cxpan.slon, '>vhi!e high capacity dcvkes with larger 

frmn factors can use both veitical and horizontal expansion to ·maximize capacity, By 

using this technique~ large capacity storage (kdces arc implemented in a sma!l package 

The present invention takes advantage of the existing stacking technology both on 

miniaturization trnnsitim1. Modular approach is used in creating basic building blocks: 
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which can be tested individually and replaced easily pdor to final packaging, rnabng the 

technique reliable, and cost ciTecfrvc. A .. vidc range of capacity can be configured 

through vmia.tion of die cap~Kitic.s and stacking n1oduk:s and/,Jr packages. Expanding 

capacity r.nay he imp!ernented verlkally, horizontaHy (ff both, depending on board area 

5 and desired capacity, 

B.RlE.F DESCRIPTION OF ORA 'WlNGS 

So that the manner in ·which the ,ihovc recited features, advantages and objects of 

the present invention a.re attained and can be t.mderstood in dctai11 a. more p,micular 

embodiments thereof which are i!h.1strnted in the appended d.nnving&. 

(:rnbodirncnts of this jnvcntion and an .. : thcrcfbrc not to be considcrr:d fanifrng of its 

! 5 .scope, for the present invention may adrnit tn other equaUy effective embodirn.ents. 

Figure fa sho\VS the Mock dfa.gram ofthc stackable system for high pcrfbrmancc, high 

CHpacity tkviccs ai: .. :cording to a.n cxarnplc (:mhodimcnt of the pr(:sent invcnhotL 

Figure lb ... lH.'l~vs the block diagrmn of the stackable systern fr'lr h'nver perfcrrmance, lovver 

:w capacity devices according to an exan1plt embodiment of the pre.sent invention, 
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Figure 2a~ 2h, 2c depict the SDRAl\tl module's top and bottorn dtawings and a ctoss 

sectional representation of .stacked rr1.uhiplc SDRAl'vi rnoduk.s according to an exm:nple 

i;:rnbodirncnt of the present invention, 

5 F'igure 3a, 3b~ 3c depict the t1a.sh r:noduk:'s top and bottom draw-ings and a cross 

sectional n::pn::s~:nta.tion of stacked mu!tipk: flash n1oduk:s ac,:;ording to an (.~xampk 

Figure 4a~ 4b depict the first high~end controller r:noduk's top and bottom drav-1ings 

Hi according to an example embodiment of the present !11V(.~ntkm. 

Figure 5a~ 5h depict the rncrnory module':; top and bottorn drawings according to an 

c<.i.u:npk cr:nhodirnent of the pre.sent .invention. 

t, Figure 6a, 6b depit:t the first kxw-cnd n.mi.rollcr rnoduki's top and h0Hou1 dravdngs 

Figure 7a, 7b depict the second high-end controller moduk:'s top ,md bottom tlnn.vings 

accon:hng to an example cr.nhodir.ncnJ of the pn,is;;,mt invcntimt 

20 

figure 8a, 8b depict the second lo,v-cnd controller r:noduk'.s top and bottor:n drawings 

according to an (~xamplc (.~rnbodirncnt of the present invention, 
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Figure 9 depicts the stacked SDRAJVl n10,:foles further stacked on the controller rnorh.de 

according to an example er:nhodirnent of the present invention. This configuration is used 

for high end tlppiicmiomt The figure al.so sho,vs ho\v the baHs lwvt: corresponding pads 

fr.ir inter~r.noduk con.nectkm. 

Figure 10 depicts stacked tla.sh moduks forther stacked on the nx~mory moduk 

ho\v the balls have corresponding pmfa for inter~modnk connection. 

1 u :flgurt I l dt~picts the possible stacking options for the first high--end rnntrolkr .module 

A substrate interface is used to attach one group of stacked rnodules to anotheL 

Figuni Ua is an isometric exploded dra\ving of the stacking kchnique presented in 

t, Fig:un .. : 11 according to an exanrplc (:rnbodirncnt of the present inventknL l\-:hihiplc 

identical stacking is not included in this drawing, 

Figure 12b is another package stacking technique using Pin Grid Amry (PGA) rather 

than HaH Grid Array (BGA.) according tQ an exampki en1hodinKint of the present 

20 inventimL Thi'> is u:-.ed fix easy repbcern.ent and expa.rn,.ion. 
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Figure U depicts the ln'>\'-end controller rnodulc configuratirm with stacked flash module 

according to an example er:nhodirnent of the present invention, The figure also sho.,vs 

5 :Figure l4 is an .isornetric exploded version of the stacking technique presented in Figure 

Figun~ 15a, 15b depict the second high-end t'ontrolier rnodule configi.rradon with sh1cked 

rncmory modules according to an example embodiment of the present invention. The 

Hi figures also shO\V hovv the balls have colTcsponding pad~ for inter··modulc connection. 

Figure Hi i1-> an i:;ometric exploded version of the stacking technique pre1,ented in flgute 

14 according to an exarnpk ernhodimentof the present invention. 

rnern1:,17 modules acGon;.ling to an i.)xarnple embodiment of the pre.sent invention, The 

figures also shov/ hmv the ha!l.s havi: corresponding pads for inter~tnodulc connection, 

Figure 18 is an isornetric exploded version of the stacking technique presenh.:d in Figure 

20 l7 according to an exarnpk e1nbodhncnt of the present inventiotL 



Page 242 of 766

ATTACHMENT "E" 
SUBSTITUTE SPECIFICATION, CLEAN version 

Inventors: REY BHUCE et aL App.#: ·11/322,442 Attorney Docket#: 6005,01 ·1 

Figure 19 s!m-;vs a pin assignrnent and connection technique to be able to select specific 

layer in a multi-stacked module according to an exm:nple e.mbodirnent of the present 

5 :Figure 20a sh.o•.vs another pin i.t%igmnent technique ,vhich uses a rotational stacking 

ork~ntation to alk)\V stacking of four identical modules repres(.~nting dirn.:ro1t bus 

interfa,::cs ac,::ording to an example ernb(H.1irncnt of the present invention, 

Figure 20h sho,vs a cross--.scction representation of the Jbur stacked rnoduks on a 

Hi rohlfamal stacking technique and ho\v their pins mates according to an example 

l'..:rnbodirncnt of the pn..:scnt invention. 

figure 21a sh.i::rws another pin assignment and connection technique to be able to connect 

a serial chain route from multiple modules in ;:i stack according to an example 

Figure 2lh sho\vs the routing of a serial chain connection fron1 one stack location to 

an<:.)thcr aHos.ving ,:ipplication of both vertical and horizontal expansion independently or 

sinmhancously acrording to an ~;xampk cmbodinwnt of the prcs(;nt invention, 
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DETAILED DESCRIPTION OF THE lNVENTION 

Figure la Ls a block diagram of a fla:-;h .storage sy:-;tern according to a first cxarnple 

embodiment of the present invention, The block diagnnn shov,/S the entire high-end 

5 1;;:ystem Huit is modularized, .stacked, and packaged to achieve tb:. desired fi:.a.tures of the 

with the flash rnemoty, the flash PR(}M and the SDRAlVl rn.ernory blocks. The SDRAM 

is configured from a single bank l 02 to a .maximum of four banks depending on the 

dcsin~d capacity. Each lxrnk .such ~is 102 includes 3 SDRA.M.s. The flash devi<:.x~s: such as 

to 107 arc controik:d by the Flash lntert1icc C(mtrolkr such ,is 105, Each controLk:r 

supports four flash buses such as flash bu:-; Al I 106, and each flash bus supports a 

r:naxinrnn1 of 8 t1a.sh devices, The main contn.)!lcr--prncessor supports fl.)ur flash interface 

controllers: through 4 different busses such as B bus 104. The four flash interface 

l "i main controlle-r-processor tan support fron) one rnernory set to a nmxfrnurn of 15 memory 

sets, This i.s a ffJ.aximum support of 1 ~920 thsh dcvice.s, 

Figure lb is a block diagram of a flash storage system according i.o a SC{Xmd 

example ernbodirnen! of the pte:➔enl invention. The bk.1ck diagram sho\v:-; the entire !o~v-

:w end system that is modularized1 stacked, and packaged to achieve the des.ired fr~aturcs of 

the technique, Since ~i low···end system m,1y not require a large amount of memory 

{.:a.pacity, SDRA~A may be Limited to_onc hank 109, or none at aH, and the supported Hash 
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consists of frn.ir flash hw.:; with 8 flash devices supported per flash bus, ,Nhich results in a 

rnaxin1un1 supported nu.mher of 64 flash devices. 

From the bw,;k dfo . .,; SDRA:rvl, FPROl'vl, _(fa..,h memory, Hash interface crmtroHer, 

5 and the nwin controllcr~proces.sor. single and .mu!tipk chip rnodu!cs arc created to 

SDRA.lVl dies Wl are placed in a single subi'ltrate 203 to bet'orrie the SDRA.lVl rnodule 

"vhkh is one of the ba.sic building blocks. The S-DR.AJvl rnoduk is represented in figure l 

Hi as ;;l single lxmk 102 composed of SDR.M,/l 00, SD:RAl\-·:l 01. rmd SDRAM 02 connected 

and other SDRA\rl rnodules are a-5.,;;igned in both thc bottorn balls 204 and top padi'i 202 

respectively. Bottom balls 204 are sho"'vn in figure 2b \vhich is a bottom vkw of the 

SDRA.IV1 module, three slots :205 ttre created m1(k:r the SDRAM die'.s p,:ld attach area to 

representation, Top pads 202 and botturn balli'i 204 act as the '-/e1tical intcrc(mlK~cts 

between al! SDR.AJvi r:nodules and to the ccmtro!lcr module, Varying thi:. SDRAlVl die 

caparity and the stack quantity. results in \Vide nmgt: oftot<1l SDR/\M c~lpiteity 

depending on the prod~Kt application. The SDRAM (k:vice organization, rapacity and 

20 bank Hrnitation.s are defined by the rnain controHer-proccssor'i'l SDRA\rl interface 

specifications, The 1nain contmller--processor intended to he used frK this example 

embodiment of the pn:.scm invention supports ~l 32·•bfr \vidc 4 lxrnks: maximum SD RAM 
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Figure 3a is a top vic\v th<tt shmvs four fo:tsh dies 3{H in a single substrate 303 

that co!kctivcly fonn part of ~l flash rnoduk; which can also flmction a.s a basic building 

bkH.;:k, id! signals needed to interface ,.vith the r.nernnry rnodufo and other flash r.nodules 

5 arc assigned in both the bottom balls 304 and the top pads 302, rcspccfrvdy~ as shov-.'n in 

FlGS, 3a~ 3b and 3c, In figure 3c, tlx~ flash moduk'.s arc sta;;:.~kcd, .l'vlaximmn stack 

quantity (kpcnds on the flash ink:rfacc controlkr specifications, Top pads 302 Hnd 

boHorn halls 304 acts as the vertical interconnects behvcrn /:>lacked flash rnodules. and to 

the ine.mory rnodule, Varying the flash die capacity and the stacking quantity"' results in a 

10 \vi(k: range of total fiash c~tp~~city depending on the product application and capacity 

flash interface cont.roller's spedficaHon.s, )'he flash interface cont.roUer intended to be 

used for this used for this o:.m:nple iJmhodfr:ncnt of the present invention supports 8 flash 

Figure 4a sho\v.s the top view· of the first exanrple ernbodhnent of the present 

irrvtT1tion i!lu.strnted in a first high-end contrn!lcr module configuration, _.A. single 

FPROTvl die 401 is placed at the (:.enter of the substrate 404, _Pads ,m.~ composed of h1io 

sections, one fix the SDR/-\M rnodulc interface shown us 402 and another for the rncrnory 

20 rnodule interface sho\vn as 403, This technique enables multiple stacking ofhoth 

SDRAlVl modules and memory rnoduks in a single package, Figure 4b shmvs the bottorn 

vk,v of the controller rnodu!e, A single m~tin controlk~r··pmcessor die 406 is placed at the 
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The balls 405 are w,;ed to connect to the main 1-,ubstrnJe ,Nhkh ls typically a. printed dn::ll.it 

board (PCB), 

Figure 5a sho\V.S the top vk\v of the memory modnk vvhich is also a. b~lsk 

building block./\ . .,,ingle flash interfo.ce cont'n)Her die 501 is placed on the center of the 

package. The 1ner.nory module becornes a base nKKfole t1.>r the package ... Figure Sh shov,-'1-> 

the bottorn vic,v of the mcmorv modu!c. The mcmorv module balls 505 arc used to .... ' "" . . ' ,., 

Hi connect to the main substrnte PCB, to the controtler moduks or to the other memory 

nlo{foles (kipt~nding on the type of configuration dcsin.id. 

Figure 6a sho~.vs the top vic,v of the second example crnbodimcnt of the present 

invi;:ntio:n mustra.ted in ~l first lo'<:\•'»cnd contmHcr moduk configuration, "l\vo SDRAl\·15 

t, 601 a.nd a single FPROM 602 {~xc placed on top of the n1oduki. This i:.:onfigurni.lon is 

_flexible. The SDRA'.vls can be unpopulated in a low per-fiJnnance application. Internal 

SRAlVls in the main controlkr-processor \Vill take over the SDRNvl fi.rnctions, Tfo: main 

controlkr .. prnci;:s.sor 605 is placed at the: bottom of the moduk This ronfigurntion doe.s 

20 Flash module,.; a.re . .,,tacked on top, interfacing to the pads 603. The 1-,ubstrate 604 ts the 

same size as the flash .moduk ·making its final package srna!!cr, The bottom balls 606, arc 

used to inh..:1face \:vith the main PCB. 
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Figure 7a ~ilH.W<"S the top vk~v of the first example embodirnent of the pre1->ent 

invention il!u.strntcd in a .second high--end contrdlcr module configuration~ 'Where four 

memory moduks 701 can be mounted on scp~tratc locations adjacent t,) ca.ch othtT 

\·for.nory module interface pad.1-> 704 are aHocatt~d fr.ir multiple stack configurations. In the 

5 rniddle of the rnerri.ory .module interface pads, 3 SDRAlVl dies 702 are mounted. Each 

area com:.sponds: to one SDRAI\-·1 bank 703. totaling to a. maximum of 4 SD RAM banks 

lU 

prnces,'5or dk 705 and the FPRO\rl die 706 are rn(Hmted adjacent to each other. The 

invention Hhistrated in a second lrnv-end controller module configuration, vihere only 

hvo n1enK117 .modules 801 can he mounted side--hy-side. Memory module interface pads 

802 arc ~l!locmcd for multiple stacking configurations. In the middle of the memory 

t" r:nodulc intcrfoi:.x.'. pads, 3 SD RAM dies 803 arc nivunt:xL Each area ;:,,:orresponds to one 

SDRAlVl bank 804, totaling ttJ only a rnaxlnmr.n of 2 SD!<..AJ\rl bank1-, in a package. Th~ 

SDRAI'vl can either he mounted or not depending on the application, Internal SR.i\Ms. can 

also be used instead of the SDRA1v1s. The stacked fl'l{:.mory modules can also be 

wnfigured tQ support both internal and external flash intcr:fofc i..X.mtroUcr applications. 

and the FPROtvi dk 806 are mounted adjacent to each other. The rnodule balls 807 arc 

used for i;::xternal interfan.~ to the main PCB. 
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Figure 9 shows the stacking ofSDRA\rl rnodn!e 901 and controller rnoduk 902. 

A single or stacked SDRA!V{ r:nodule can be placed on top of a controller r:noduk, The 

pads for the SDR;\M moduk interface 903 rmrnt align Vlith the SDRidvi .moduk baBs 

904. The boH{UlHJKlst SDRA\·1 module 905 serves as bank 0, and the top-mo:,:;i module 

5 906 serves as bank 3. For kn.v capacity SDRAlVl requircrncnts, only a single or dual bank 

is: t~nm1glL High capacity devices needs: to have a nu1ximmn SDRA1v1 capacity\ thus 

stacking the maxirnurn of 4 rnodu!cs. The outer pads 907 .'.ff(: J-br iJK: nK:tnory module 

interface. 

lU figure ! 0 shmvs the shlcking of flash moduks l 001 and memory mo,h:ile 1002. A. 

the fla;o;h r.nodule interface 1003 rnust align vdH1 fhe flash module balls 1004. The outer 

pads HW5 arc for other r:n.en101J rnodulc interface. The flash interface rnntrol!cr intended 

to be used for this cxi,1mplc cmbodim,ent ofthe present invention supports~! maximum of 

rnost fla:-;h rnodule 1006 contains the 4 Ha.sh bu&es' Fla:-;h 00 devices and the top-rM;o;t 

rnoduk HW7 contains the 4 flash buses' Flash 07 devices. 

Fignre 11 sho;,vs a sampk of a maxhnized st<1cking kchniquc that can be 

20 configured through vertical, horizontal or cnmbined expansion. l\foWp!e . .:;taking ~vm 

increase the crveraU height of the module~ thus requiring a filler ll{H to physically 

interconnect t1,vo stacked modules, A thinner filler l l 02 may be used dt;pending on fat~ 
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applied, ,A controller rnoduk viith the stacked SDRAM rnoduks act as the controller 

package 1103. A memory module \.Vith stacked flash modules acts as the n1en1ory 

package 1104, Four m,;::rnory packages stacked tngeth,;::r fbrrn the memory set HOS. 

Vertical expansion happens ~vhen the controlkt package is stacked with a :-;ingk (ff 

5 n:rnltip!c .mcrnory sets. The figure shov-,..s a single rncmory set to he stacked to the 

control !er package, Horizontal expansion happ(.~ns \Vhcn the control lcr pa;;:.~kage is locakd 

be located. on different sites on a PCB. Combo exparrnion happens \vhen both vertical and 

horizontal cxpansfrm technique is implemented sirnuhancnusly, The expansion technique 

Hi i.s very flexible depending on th,;:: desired memory capacity, main PCB size limitations 

Figure 12a sb:rws the isometric and o:.ploded drnwfog of the .stacking technique 

for the first high·,cnd contr<.)Her configuration. Pin," arc assigned strategically and rnoduk.s 

1201 --- The Flash J\rlodule 

l 202 ···· The Fla.sh Die 

1203 ~ The Flash Iv1oduk P~td lnterfac.e to oth(.~r flash l'vloduks 

1204 -~ The Flush Moduk.: Solder Balls 

20 1205 --- The \·1ernmy lVloduie 

1206 ···· The Flash lntcrfoce Controller Die 

1207 -~ Tlx~ i\kmory Moduk~ Pad Interface for the Flash Module 

1208 ~· The Metnory Module Pad Interface fl .. w tb .. : other l'vfomory tvh,xiulcs 



Page 250 of 766

ATTACHMENT "E" 
SUBSTITUTE SPECIFICATION, CLEAN version 

Inventors: REY BHUCE et aL App.#: ·11/322,442 Attorney Docket#: 6005,01 ·1 

1209 --- The \.fotnoty l\doduk Solder Balls 

12 l O --- The SDRAl\-:l l'vtoduk 

1211 ·~ The SDRAM Die 

1212 ---The SDRAl'vl l\·1odu.le Pad Interface to other SDRA,\·1 l\fodules 

5 1213 ---The SDRAl\-:l l\Joduk Solder Balls 

1214 ~ The Controller 1V:loduk 

1215 ~- The FPROM Die on top side and the Main Contrulkr-Pro,;.:c,,,;,sor Die at the bottom 

side, 

l 216 --- The Controller l\-:loduk: Pad Interface to the SDRAJ\:1 :tv10dules 

Hi 1217 ,,, The Controlkr Module Pad Interface to the lVlcrmxy l\,·:loduks 

Figure 12b is another technique used in this invcnti<.'m to ca:,;;c rcp!accrncnt and 

facilitate expansion. instead of using Ball Grid _A.nay (BGA), Pin Grid Asrny (PGA) 1219 

'>Vh¢re replacernent !$ done 1,;\vifHy viith(mt any a1,;sernbly process involved. Horizontal 

expansion is also benefited in this technology. The figure shmvs the stacked rncrnory 

n:1<.xfole as an example, The memory module is pitekagcd using the PGA. technology, 

vd1crc the top portion ofthc p.ackag<;,.: be.:.xnU<;_$ the socket t no and Hw botton1 portion Hw 

20 pin arrays l:H9, The filler 1221 becomes the package's tnp 1.,,ocket and is interfaced into 

the base module 1222 through the BOA. 1223. The base module uses PGA to interfa,cc to 

the bottom pachige or to the m.ain board 122.4, FiHcr 1225 is also mounted into the main 
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Figure 13 sho\vs the 1->tacking of the fla;o;h r.nodule UOl and the fir.st lo'.v-end type 

of controller module 130.2, A .:.;;inglc or stacked flash module can be placed on top of the 

(ontroller n1oduk:. The p,:lcb for the flash module interface 003 must align with the Hash 

rnodule baUs 1304. Thl.s configtm1tinn i,.,, for kwv capacity low perfr.mnance application . .,,, 

5 The .nurrihcr of flash .moduks to be stacked depends on the desired capacity and is limited 

to the supported fr:a.ture of the main controllcr--processor. The m~iin controlh:r--pmccs.sor's 

lU 

flash ini.<;.:rfi1ce can support. a max.inmn1 of 8 buses and a maximum of 8 flash devices per 

figure ! 4 shmvs the isometric and exploded draw·ing of the .stacking technique for 

:;tacked to rnake possible the niiniatudzation of the entite systeni ln a package, 

1401 ···· The Flash I'dodulc 

l 402 ·~ The Flash Die 

1404 ··· The Fiash J\rlodule Solder Ball..,, 

l 40~ ··· The Contrnlkr i\dodulc 

1406 ~ The FPROTvl Die and the Ivfoin Controlkr--Processor Die at the bottom 

1407 ~ The SDR.Al\:f Die 

20 1408 --- The Controller \.-fodule Pad Interface to the Flash l'vkH.foles 

1409 ···· The Comro!1cr Afodulc Sol.dcr Balls 
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Figure 15a sho,ws the stacking technique for the ~econd high-end controller 

configuration. The stacked flash modules 1501 arc further stacb:::d on top of the mernory 

moduks 1502 \Vhkh arc then mounted on the rnntrolkr rnodule 1503 on four different 

!otations, Four mcrnory rnodules can be mounted on fi:n.rr different locations on the 

5 controller module creating a memory set Stacking more rri.emory sets increases the total 

ta:pacity, The crn.ss-,sectiona.1 n:.p1Tscma.tion of the said stacking technique is sho\vn in 

Figure 15b. 'nK: mernory rnodulc halls 1504 mn.st align i.o the pad ini.<;.:rfi1ce 1505 on the 

controller rnodule. As previon1,,ly discirnsed in figure 11, fillers are used to physically 

connect tvlo sncccssivdy stacked modules. The controHcr balls 1506 \.Vin bccnn1c the 

Hi external intcrfi.tcc to the main bo~~rd, The final pat~ka.ge is 4X bigger than the first high 

Figure 16 shows the isometric and exploded drawing of the .stacking technique 

discussed in Figure 15. Pins arc assigned strategically and rnodulc.s .st~u:kcd to make 

,:Hstu.s&ed in .figJ.rre 11, fillers are lt-.ed to physicaHy cornH.wt hvo stai;,:ked succz~sslvdy 

stacked modules, 

1601 ~ The Flash Iv1oduk 

1602 -~ The Flush Dies 

20 IMH --- The Fb...,h lVlodule Pads lnterface to other Flash \,fodules 

Hi04 ---- The Flash :tvlodulc Solder Balls 
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I 607 ---The \.fornory l\doduk Pad Interface to Flash lVlorh.de:-; 

H'i:08 ---- The !vh~mory I'dodulc Pad Interface to other rvlcrnory l\-:lodules 

l 609 ~ The Memory t'lodu!e Solder Balls 

1610 --- The ConfroUcr \.-fodule 

5 lM l ---- The SDRAl\-:l Dies on top side and the FPRotvr and fdain ContrnUer--Proccs.sor at 

lU 

Hil2 -~ The Controller l\Jod.ulc Pads Jnterfa,::c i.o the Mernory Moduks 

1613 --- The ContrnHer 1\4odule Solder Balls 

figure ! 7a shows the stacking technique for the .sernnd lov..>-,end configuration. 

The stacked flash modules 1701 are further stacked. on top of the memory rnodul(is 1702 

technique can use both internal and external flash interface ,;,,'.ontrollcr rnnfigurntions, 

making this technique flcxibk\ The c:n:,.ss--.sectional vie\v is slmi·vn in figure l7b. The 

t, r:nemury rrwduk balls l 704 umst align: to the pad inted1u.:,~ 1705 on the contmHcr nKH.iuk:. 

The cnntn.)!ler ball . .:; 1706 \VHl becorne the external interface to the main board, The find 

package is t1,vicc the size of the first high end option. 

Fignre 18 sho;,vs the isometric and exploded dnnving of the stacldng kchniquc 

20 di:-;cussed in Figure 17. Pins ate as1,,igned ,':>trnteglcdly and nKHfoles stacked. to r.nake 

possible the maximum stacking and interconnection lX'.t'wcen modules. As. previously 

disc:t.tsscd in fl.gun~ l 1, fliers are JJ.S(.~d to physkally ronnect t,vo sta;;:.~kcd succcssivdy 

stacked nwdule,':l-. 
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UWl --- The Flath l\dodule 

180.2 ---- The Flash Dies 

l 803 ~ The Flash ~dm:luk: Pads lntcrfacc to other flash l\·foduks 

1804 ---- The Flath lVlodule Solder BaUs 

5 1805 ---- The rvlemory :t....-fodulc 

1807 ~- The Metnory Module Pad Interface to Flash tvfodulcs 

urns --- The lVfomorv \rlodule Pad Interface to other lVlernorv lVlodules 
✓ . . y 

10 1810 ,,, The Controlkr Module 

the bottom side 

1812 ---- The Controller Module Pads Interface to the Ivle.mory :11.,lodulcs 

l 8U ~ The Controlkr Moduk Solder BaBs 

A rnore deta11ed technique on how the pins arc assigned and ho'>v rnodules arc 

placed with different orientation in the stack is discussed in the following paragraphs, 

Fignre l 9 sho;,vs a first pin ussignrncnt and conncctim1 te,Jrr:iiqm.: that enables a 

20 .selection of specific rnndule in a rnuWple module stack. The figure Hh:i.i..ttates the 

controller and SDRA:\.-l modules as an exampk, The SDR.AM rnoduk: balls, such as 

1907 ~ arc rcprts1-~ntcd by big oblong s!wpcs,Jmd th(.~ pads such as 1908 aw represcnti:.d by 

srrw.U(:r oblong shapes, A pad to hail con:i-K:ction i,.,; represented hy a n:ctangk, such as: 
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1906, The controller rnodul.e has fr)ur active pad:.:; :.:;uch a:,,; l 904~ one each for the frn.n­

SDRArvl modules .such as 190L The controller rnodulc'.s active pad 00 1904 is 

connected to SDRAM module O's XO ball 1903; pad O! to SDRAJvi moduk l \ XO hall 

1902, and so mL The XO ha1b are the active balls for the SDRA.lVl module.-,, .. AH 

5 SDRAlVl ·modules arc identical vihich indu.dc the connections <.{S follo•.vs: Xl hall .is 

i.:x:i1mt~cted to Xl pad~ X2 ball to X2 pad~ and so on, Tht~ technique involves using ;:t 

the contmHer rno,:fole\.; active pad to be rmiied to the desired specific rnodule in the stack 

The cxarnplc embodiment illustrated in figure 19 con1prise.s a repeating pattern frrr the 

Hi baHs and pads. P,:tssive balls are com1ected vvithin ea.ch moduk: to passive pads \-Vith Im 

the approach w,ing; repeating pattern and offsetting of the pas.:,,;ive ball to passive pad 

vvitb.in each rnoduk, other offset di.stances can he used also in other embodin1ent of the 

present invention, e.g. using an offset of nvo or i.tny multipk of the pc:riodic distance of 

inventkm. 

A.nether pin assignment, rnmici..:tion, and stacking combo method introduced in 

this jnvention is the rot.ntionaJ stacking technique. Fig:ure 20a sho,vs th;;.: pad 

20 interconnect:,,; for a certain base rnoduk and strategic m.rrnhering is a_,:;signed, . .Pad:,,; labeled 

,vitb numbers. .l to 4 represent the f!)ur different groups of signals, Pads labeled ,vith the 

number 5 an.~ used for th.e v(.~rtical stacking IOs (more details an~ illustrated in figure 21 a). 
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all. rnoduks in the stack. Since the stacked niodule/,; are identical. Vie can u,.,e rotatfona! 

stacking to connect <Jne module to one group of signals and the thlkw,:ing rotated stacked 

moduk connects to ;mother group of signals, and so on. This \\ta.y cnsttres four identical 

rnodules to be stacked and. connected to frH1t different groups of signals frnm the bm,e 

5 rnodulc which is typi.caHy a controller, Pad l 2001, upon the substrate being rotated 90 

as the base substrate 'Nhich i,.,; typically a controller. ln a similar manner pad l 2001 ,;.:an 

be Iocated. al pad 3 200:3 !ocalk>n, then pad 4 2004 Iocalion upon the i,;Ubstrnte being 

lU figure 20b sho\V.S ;;i cross-sectional. vievv of four such .modules stacked (Jver the 

on the .stacked 1nodules are the only active signa.l pin:.:; fr.n' the module. The rest 

(numbered 2 to 4) 2006 arc directly connected to the baHs undcmcath thc.m but have no 

other connections, This ,.vay connection is continued from bott<}n:1 to top, The ;:ictive pin 

rnoduk being rotated 90 degrees clockwise. Since pin 2 2012 on the first module is 

2{H3 to be ,:onnectcd to pin 2 2011 of the baM .. : module, Rotating the next stacked 

20 rnodule 90 degteei.s more, \viU align it~s active pin to the base module pin J and so rm 

until the forth rotation. 
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The last connection tedrniqm~ i1-> W-'ied ttw serial. routing of all modules in fhe stack 

and a!kwiiing them to he externally accessible for horizontal expansion on a PCB,. such as 

a main board. Figure 2 i a sho\\'S hov<l this technique is implemented in the .stacking 

r.nethnd. The rnain hoard 2HH conta.ins the input signals 2102 which wiH then he 

i.:x:nmt~cted to IN ball .2107 of fat~ fir.st st;;K:k module ll 06; ~md so on, The top n1odult 

2l08 terminates tb .. : signal to the top pad 2109 and routes, v-,tith conncci:i(m 2112~ the 

signal internally to another pad 21.l O ,vhich is connected directly to the ball 21 B 

underneath. Since the modules arc identical~ this muted signal passes through the pads 

Hi and balls 211 l of the stack until it rea.che.s the OUT p,1d 2114 of the main boa.rd for 

ofher pads is sho,wn in Figure 21b, AH r.nodules have a sekctabl.e buffer 21 lS that Hi­

states the input ,vhen pulled !ow. The signal frorn the IN h,1Hs 2116 enters the internal 

drcuit 2117 and exits the circuit connecting to the OUT pad 21 H:L The buflcr's 2115 

GND 2119, thu$ pulling dov..-n the buffr~r control line --when a rnodnk is stacked ahovt it, 

and it is r-mlled up '.vhen no module is stacked directly above it When the buffer control 

line is pulled high, it wm !ct the input .signal branch out 2120 to the other pitds~ thus 

(:n,infrng a wnnertion route or trace that loops bad~- to the base rnodulc M)lder balls. 

20 \Vhen a module ii,; i_sfa:cked above a rnodule that i"> &.,posed <,vith sdettable bnffer 2115 in 

the manner sho\:vn, the buffer control signal is pulled k.1'<-v~ tri-stating the input signal and 

dfaaHo,ving the lmmthing effci:.:L This technique aUo\vs: the signal to lx~ arcessiblt to the 

external balls of the bas<;..: module, thus horizontal (:xpansion for a serial signal i::; 
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achievabh:\ The balls are then routed, with connection 2121~ to the other modules 2122 

on fhc other locations, The same technique is used on the n:win board 2123, wfo::n no 

package is (ktectcd on the ''StkLo,'<r" pad, the bufft:r ;:il lo\vs the input to connett to the 

de,-,ignated pads nn the other !ocation,-,. The tri-i..fated buffer technique is redundant to aU 

5 locations. An exarnplc is the JTAG TDJ--TDO s.ignaL The diver circuit 2125 sends out 

TDI sigmi!s to tht~ pad$ and tb: dosing TDO signal 2124 !oops back to the driver circuit 

(\:nnbining these stacking, pin assigning and connection techniques allow 

interconnection bcn.vecn modules ,vith both paraHc! and series signals to ·both vertical and 

Hi horizontal expansion. The technique is very flexible dt~pcnding on tht: .specific 

15 
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Stacking ttdmiques arc iHustrntcd in example embodiments of the present 

inventinn 1-.vherein i..Cmicondw:,:tor dfr.'.i.. are mmmted in a module to betorne a l\-1C\·1 \Vhich 

5 serves as the basic building block, .A cnrnhinati.on of these modules and dies in a 

substrate creaks a. packa.g(.~ \vith specific function or a. rnngc of memory capacity. 

S,:,,:vt:i:al ,:,,:xarnplc .':iystcn1 configurations arc provided nsing BG/\ and PG/\ to ilh1strntc the 

stacking technique. Severa! pin assignrnent and .,;:ignal routing techniques are ilfoi..trated 

"vhercin .internal and external signals arc routed from n1a.in hoard to various stacked 

Hi modules. Expansion can be done both on the vertical a.nd horizontal orientations. 
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ATTACHMENT "E" 

IN THE UNITE!) STATES PATENT ANDTRADEMARKOFFlCE 

In· re Applicaffon oL BitUCE et. at ) Group A1t Unit 2892 
) 

tforial No;~ l i/322,442 ) 
) 

Applica.tkm Filing Date, 29 Dec 2005 ) 
) 

For: MV'LTlJ>LE CHJ11 ·~'.lODULE·.ANDPACKAGE) 
AND PACKAGE STACKINGMETHDD FOR ) 
STORAGE DEVICE ) 

Commissir1det fot Patet1ts 
l\Ct Box 145() 
Ale.Mindrii.t,VA 22313~1450 

ExRi:l'lirtcr: t.JLLAH. · Elias 

PE1'ITION:FOREXTENS10N·oFTll\1EtJNDER37CFR·lJ36{a) 

In co11junttion with the· Re$ponsc to the Ot11ce Action~ ·submitted on even. date herewith~ 

fhisis ~ reqtiestt.mdeithe provisions {)fJ7.CFR. LJ36(i.\) to e:d.e.nd theper.iml for fil.i:ng.ar~plyin 

the above identified application, 

.X . . Three montl1s(37 CFR L 17{a)(3)) Fee {small entity: $555J)O) Paid 

X.. Appfo;antdaims im1aU Ctltity status. (SecJ7CFR J,;21) . . 
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ATTACHMENT "E" 
Attorney Docket#: 600!i0·1 ·1 

Pavr:nent Method; 

X Pay·ment h:y· credit card through EFS-vvch is prm,ided.. 

Authorization to Charge/Credit Fees and Constructive Petition 

X The Director is hereby authorized to charge an_y foes v,+dch rnay be required.~ or credit any 

ov.;.irpaynwnt, to Deposit Account Number: 50-4068. Pleas~; t.reat this ~ruthorfa:ation to charge aH 

requintd fees under 37 CFR l ,17 as a constrnctive petition for an extension of time in accordance 

\Vith 37 CFR 1.136(,:i)(3), 

The undersigned is the attorney of record. Registration#: 4t\854 

Name: 

Urimte Law 
2021 The Alameda~ St.iitc 225 
San Jose, CA 95126 
Td: 408.244.2164 ext 111 
Fax: 408.716.2651 
Errmll: rnall@miartda~v .corn 

/Stephen R. Uriarte/ 

Stephen R, Uriarte 

Date; 27 June 2008 

408244,21Mx11.1 
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ATTACHMENT "E" 

lo. re Apf>licafo:i1to1: BRUCE entt 

!:kri~d N◊.: ll/322,442 

Appli6ation Filii1g Date: 29 Dec2005 

) (]1'()1,1pArl {J11.it·2892 
) 
) Exa.n~n~r; tJLLAJ1, Efots 
) 
) 
) 

for; MULTIPLE CBJP M:ODOLE AND PACKAGE ) 
AND PACKAGF,.: STACKING METHOD f'QR ) 
St◊RAOEDEVJCE ) ----...................... ......-=~----------

Commisskmer for Pate:nts 
P.O. Box 1450 
Akxai)d.ria, VA · 2231 :3~ 14$0 

EXCESS CEAll'\'l FEE· PAYt\fENT AND lJEPOSlT ACCOUNT.AUTRORlZATlON 

r>earSir: 

lt b hdfovedthat·a:ny adtlition:al foe required for ne:v.,. daims27-;J has t)een previoi1siy pa:kt 8lnfe 

d:aims l tbn.Jt!gh n w-ere prcvfot,sly cantclled/,:v·ithdra1,vil by the Am1li,aIJts in a pre:vim;isly fifod RespQttse 

to Re;:.trfotion tet1uirtment li1 the event•9f aJ1y deflcici1cy or ove11Jay:metit inyolvh1gexcessdaim foes or 

othenvise, the credit G<ltd 'llcc91mt ofthe unde111igue<l $hould he charged or (lreditoo in acc{Jtd11nte t,, ih:e 

hisfrµcti<.ms i,ckc1¢d du:ting filiiig 9fthe att~clfod R¢~t)onse an~lAthend.ment to Otncf,Attion fi1¢4oh c:v:ei1 

tfote hete wifh: vfa EFS-- \Vein or by using the folfowfag dcposi:t ticc6um: 

A,x~tiunt Ni1mber: 
At~mmt Name: 

The Utiatte Law· Firm 
2021 The Alameda.Suite ns 
San.Joi.G, C::A95126 . 
Tel: 408.244.2l64 xlJ l 
f'ipc 408/1162651 
Email; · maH@:uriarte1aw.co:m 

50406% 
l}darreLaw 

RespecHltHy submitted.; 
On behalfo.fthe.Applksffll~ 

/Stephen R. lJriarte/ 
St:e;pl)en R, 1Jriarte, Reg; N9, 40,854 
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ATTACHMENT "E" 

Electronic P4'tent Application Fee Transmittal 

Applicati<tn Number: 

Filer: 

Atto.rney Oocbt Number: 

Utility under 3:S USC 11 l(a) fifing Fees 

Bask Filing: 

Petitiont 

11322442 

6005.0ll 

I 
i 

Arno1.mt 

555 

Sub-Total in 
U$t>{$J 

555 
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D•$ctiption ATTAC iM~:Jil°o~~" Qu-1a~t!ty Amo1.mt Sub-Tot•fin 
IJSD{S:J 

Miscellaneous: 

Total in USO($) 555 



Page 293 of 766

11322442 

5045 

Rey Bruce 

Customer Number: 

Attorney Docket Number: 

Filing Date: 

Payment informati<>n: 
St1bm!tted with Payment 

Credit tat<l 

RAM ci>nfirmatlon Number 
.. .. .. 

beP9$it Account· 504063 

Aothorfaed User URJAfffE}.,TEPHEN R. 

Tlw.Dir~Qrof the .USPTOili.her~by authorized to charge·iodicated•feesand credit arw overp,aymeotasfo!Jow.s: 

Charge any Acld{tiqnai Fee~ req µire<! ~nder 37 <:.F ,R. S!?c-tion 1, 16. (NatiQflijl app)kMJqr1 fi!)r1g, sear.;:h, ancl examlnatl<,nfeesi 

Ch;,ttge any.Adclltiot)a! N?~$ .required u1)dei 37 CFJ-t 5.i~tfon 1., 17 (l'ate1\t app!kati¢il and rl!iexarniriatiori proce~~lng fo~s} 
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·oacument 
Number 

lnfurmation: 

2 

4 

Information: 

5 

Information: 

6 

lnfonnati.i:m: 

7 

ATTACHMENT "E" 

6:00.5_.01 UstRsp20A.:.:200902 

File Si~(Bytes}/ 
Mes~ge Pigest 

131ipdf i..,....,......,...,,...,...,,...,,,...,....,,....,.,,...,...,,....,+ 
:-=-::..:f11::~~t❖'.:~~~~x.:iN.~,:;?:-~·:1c-~:-.,f::;.~f:~-:. 

Multipart O~sc:ription/PPF filuin .zip description 

Start 

.................................................... . ............... . 

Applkam Argumems/ffomarks Made in an Atriendment 

$pe-tifk~tion 

Oraw!ng~•on!y b!i!<::k and Whit~ nn~ 
. d$wings ... 

Dr.iwingN>nly ~la<.:k <llnd whlM jir;~ 
dr<1~v,ng, 

Dr<1win9s·ofilyb!ack and.wh;t,e line. 
dr<1W'in9$ 

Exten.-s.km of Time 

@0.5_,_01 C SJJbstlt4e$~cMad~e 
189182 

ct._;_.)OQ9. 021.l.pdf i---------1 
>M~~~~~-t--~~::~,~~;~.~M:hi,t~;~$l,1'! .. . .:fu:i{" . 

60-0S;J.U 1 _:_S.ub~tltue5pe~CLEA 
N .. 2009.02.1 ;,pa.if i----------; 

k-°iJ:1i*_~,t,4-:-i~:*i?.·~M1~;,:t:~(l:!Xis&~ 
. . ~}~; 

,soot.An .. H~s-1_11 __ rpkmnt_, 
Sl008'l 

. . .. 20090213,pdf i---------1 
~~~)).:i,'.:'~<:.:J,~$}~·/':l~~)•:~:~•;~: ~~lt:~~ 

~$i':b;~ 

QOo5.Jl1l_Petit!onExtTime __ 20 
090213em!tpdf l....-~~~~~~-

~::,~~·~11,~s.-xw-=.t~~~}1$.t:~:-..":,!; ;:;:.~t-=t~~ 
};,;~~ 

Multi P~ges 
P~rt/.zip Uf.appJ.} 

25 

End 

'1.5 

. .................. . 

r,o 

no 

no l3 

no 9 

6 

flO 
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02t.',Cw0ff.pdf 

Wamingst 

lnforrnation: 

foe·info.pdf 

~ ;«.Wc~.:;~·•,J:7)l~rl,{·,)~•• $~~t,~'{$}~·.;{'i(';1~,t, 
:-.:15X .. 

:~::~li-:/'.i:~~~~:!-.:'-~~l·~~ ,:T(~"Xlf~:-Sll·~~::,:;._-c~), 
1)1.;~· 

no 

no 2 

this Acknowledgement J:te~iphvtd~cees ~ceipton theMte~hhtteby the OSPto ohhe fodkated doc:umenh, 
c:h;,racterized by ,tte-appU~ant and indudingpag♦ (ounts, whier!! applicable. ltl!;~ntes as evldence Qf ret;eipt similar toa 
Post:C•rd, as desc:ribed in MPEP .503. · · · 

New Ajt;Jk~Y.n4..1%QS U.i,C~ 11..t 
lh new appl !cation is bef ng flJ-ed iu,d th• appli~tion indudes th& ne(essary components for a. filing date {s~ 37 (FR 
l.S3(1)Hd} •rid MPEP 50tii)i • filing Receipt {37 CFR 1,54) wm ~ l$sued in ch.ie course •ml the dat~ shown on this 
Acknowledg,em&t\t Receipt will establish the filing. da'tE! of the appUcation~ 

National Stage of an.International ~plication under 3S u.s.c. 371 ·· 
lf a tirn~ly su~missi~n to enter the nation-,! stage of o)n iflternation~l applh::ation is ~o.mpliant V1ith the conditions; of ~S 
U;S;(, 371 and. other ap.pHca~~ req1-drements. a form PCT/QO}E0/903indkatlng.acaptam;e of the appUca.tion.asa 
nationah,tage ~ubmi$Sipn under as U;$,~C. 371 wiU be lsi.wd in ii1dclitJc:1n to t~e Filing i:tw:.eipt, il'1 i:h,1e coun.e. 

New lnmrna.ttoriil AJmlh;ation filej !'!ith · ~ .y~PIQ as a B•<!!i'lling Off1~ 
If a ~w international aµplkatlon is being filed and trui international apptkatio.nlndudes the ne~es:sary components for 
an irrtern.stio~a I fiJlng date (see PCT Article 11 arid MPf P 1 810}, il Notifko)ijon oh~ Jnt~rnaijona I Application !'\lumber 
and ofthe lntern~tionalFlllnsi .Oate{Form !)CT/RO/lOS}wtU he issued in due course, .subjectto prescYiptior1s con.cernin~ 
nationabec:urity, and th@date 5hown 1,1J1 this AcknowledgementR~ceiptwiU estahJish ~he international filing date of 
the application. 
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ATTACHMENT "E" 

DocCode ~ SCORE 

i\pplication Number: l 1322442 Document Date: 2/13/2009 

The presence of this form in the lF\V record indicates that the tbllowing document type ,vas received in paper 
and is sca1med and stored in the SCORE database, 

• Design Dra:v,;ings 

The original papt!r documtints a.re in the physical artifa.ct fr)lder. The original documents are scanned using a 
higher quahty capture process and stored in SCORE. A (:opy of these docmnents are scanned in ff'Vl using the 
standard qimllty scanning process.. Deh~cts visihk in both IFW and SCORE are indicative of ddz.>:ets in tht~ 
original paper documents. 

To ilct~ess the documents in the SCORE databasi:\ refer to instmctkm.s developed. hy SIR.1\. 

At the- thne of documtmt entry (noted above): 
• Examiners may access SCORE cnntent via the eDAN interfact~-
• Other USPTO ,~mp!oyei~s can booknmrk the current SCORE URL (bnpj/es/Sci:.m~AccessWeb/} 
~ External ,,ustomers may access SCORE ,xmtent via the Public and Private PAIR interfaces, 

Amn Revfakm Date: October 12, 2006 
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ATTACHMENT "E" 
rroh,B1oa (◊7-06\ 

Appt<'l,t,'!'d f>.1r 1J;s;. h'lml,lgh J,'J112(~lt':. OMS Of.6i-OO:t:i 
U .• s. f><1te!lt<1m1 Tr<!d>:m)s'tk Ollk~ 1.).$_-t)EPARTMEN.T-Of COMMER(',\! 

Un~,~r !J10 l-'am;r,;;o~ R~ctucti<m Act ◊l 1005, n,;; ~ri,,:m:!:a1<.i mcqirect to f!li>oonct .lo a ,:oiled/tin -.if !~l'm·mati<in mi~~ lt <li$Plil'l~a >'ali<J (),\'!f:l ,;ontwl nurntwr. 

AP~JCATl◊N AS FILED~ PART I 
{Column ·n (¢01umn ,!) 

LJ SAS\Cf'f.€ 
!a< "Cf)'.(:~_ 1aro:i1;.: ~~~ •. or rel~ NIA 

0 SEARCH r-Et 
1~iePR_.1.:.:¢·:kt ii\ !>'tia~n 

N/A. 

TQTAtCL4M$ 
l31 Cf~ 'L-~ µcpi 
!NQE.PcNf.iE1·ff <::[.AIMS 
l:l-7CFR1.<i'<thii -

NIA 

lf ihe specifk:Htion and t~rawin9s m-:c~~l 1iXl 
$h~~ of p~per. ttie ~ppli¢atio1) $1:ze ~.due_ 
is $250 {$'1.25 fl)r sms1!l entity) for &.lGh 
ai;!ditiq11a! 5Q ~heets or fi-ac1l<)rt ihereot Seio 
35 U:S.C. ,malOllGHtrid 37 CrRUSI~). 

APPUCATIQN A$ Ai\.~ENOEO-- PART!! 

02/1312009 

'h,till ,;;,·c~ 
L~&l~i. 

i-•-:3~~ndar1"t 
~~7· &:~ ·(lK<'i.:<i 

Cl.AIM.~ 
Rl:MAiNING 
AFH:'R 
AMENDf;~NT 

Hl{:,Nf.ST 
N\JMBER 
PREVlOUSt.Y 
PAlt>fOH . 

"26 

PRE:!lE.N'f 
EXlf,1A 

" Ii tha anuy in o,jimim ·1 15. les-s than tile 1,mtrf in ootwim z, wriw "Cf i11 ~x>imrn1 ;f 
'" If ~(l '~liglJelltNumoer Pr~Vliiu~~y P&kl I' (:)f" It, Tl:l!S SP.i\Gli ill lu$ tt:imi·ro. ~-t.lr •20··. 

"' J( the 'tl#iJ!?-i\t Niin1oor Pre,1ioWly I',!~:/ for"' II'< )'HI$ $P,.S,<::~ Jll ~~sf!)aii if, <i>nt¢r'S". 

OTHER THAN 

Sl\~ALL ENTiTY 

NIA 

N/A. 

WA 

TOTAL TOTAl 

QTHERTHAN 

SMAllENJTTY 

lOTAI.. 
Ar.lD'L 
FEE 

ADDIT!!')t-/Al 
FE'£\$)- -

0 

0 

Anf.)!T{ONA!. 
FEE (!ii} 

OR 

mrAt 
OR i\.Ot1'i. 

OR 

OR 

OR 

FF.E 

TOTAL TOT.i\l 
ADI)'!. QR AOfYl. 
FEE ...., ___ ....,. FEE 

Legal lristrurrJeritExarnhier; 
/CHRISTINE MOLUSH/ 

ADDITIONAL 
Ff.t': i$) 

Al..¥:)!T!ONAL 
FEE:($) 

Thi:$ sx;Jwiclion 0U11fom1atirnl >$l<l'quif'!lt'! by 37 CH! UIL fl1&.t11fom'!atirnl 1$ /<)'Qui1M !t, Obtai1l <'If -ralair) a ll!>!)l.l~I. t>y ttle put>!ie .w!li<:m is lO _file· (a;1d 9l' tile USP:l'.O to 
~rooo~) an :il,)pfi•.:ation. t:imlid@milityis l,Rl~iied by ~6 U.S,C, tZl W'id37 CfP, t 14, Thi~t(ili~tk>i1 is ~!ltirriatil(! t(! tf!ke 12 irilnull;$to complete, in~o1udmg {1athar,1ig. 
prei>a(i~g;.am:r sut,inittilil'J tM cmiip!,~t;iri npp!ii:a!iOl'J rorm_1r.·1MUSPTO. Tln')€; •'!iii ·./aiy dapaii,~iilg ur,r.~tM li!dwi<.li;al i::ii.~._M;• cr#)lnmnfs~i:',· 100 nnmunt of.ti!i1e yi)ll 
r~Qulre t¢: ¢0JJ11.\j(lt0 Ill\$ form a.!l(./◊f $t!9;)<>.$ll!,I!$ far ffiduCi!l(;l il1.il'> tMdQI}, sl\e<.;ld lill 0001 tr,; mo ('..hief i~ft.)Nl!),IKi!'l Qffit',¢1'. U s. Pii\~ilt and l rat1e,mi.1l< Off,t,a, t)S. 
Oopaitrrwoi 01c:ornn1erce,P,◊, aox 1400, Alexandrla;VA2'<?:.lt3A4W, OQN◊'i' SENOFEES OR CiJMF'lf,TEOf'(:iRMS TO n-os 
.AOPRES$, $ND TO~ Ct11:mnissl~ner for .fl•tenb,, P,O, l:kl~ HOO, A~.11:um:ht~, VA 22,.1'.M400, 

· !f j,,,in1..mi:f as~;;t;Mt;e in_ <ii;,mpiti-~'!11/t,'* !i.>rm, c~/0 °$1'/4.PT('>•1H99: Md $/,,otv1'.>tkm ;.~ 
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PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

7,826,243 

APPLICATION NO.: 11/322,442 

ISSUE DATE 11-02-2010 

Page _1_ of _4_ 

INVENTOR(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 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 O'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" inse1t --is connected--; 
Column 9, Lines 4-5, replace "SDRAM module 1's XO ball 1902" with --XO ball 1902 of SDRAM module 1--; 
Column 9, Line 5, replace "The XO balls" with --These XO balls--; 
Column 9, Line 6, replace "for the SDRAM modules." with --for these SDRAM modules. Thus, as illustrataed in 
Figure 19, there is one active ball, such as XO, 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--; 
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(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 1.0 hour lo 
complete, including gathering, preparing. and submitting the completed application form lo the USPTO. 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 Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
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APPLICATION NO.: 11/322,442 

ISSUE DATE 11-02-2010 

Page _2_ of _4_ 

INVENTOR(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 9, Line 8, after "and so on." insert --The conne(.iion 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 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 bail X1 to passive pad X2, respectively, so that this active signal eventually 
reaches an active ball, such as XO 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 pacl, 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--; 
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complete, including gathering, preparing, and submitting the completed application form lo the USPTO. 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 Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, 
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ISSUE DATE 11-02-2010 

Page _3_ of _4_ 

INVENTOR(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 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 refen-ed 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--; 
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(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 1.0 hour lo 
complete, including gathering, preparing, and submitting the completed application form lo the USPTO. 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 Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
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PATENT NO. 
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ISSUE DATE 11-02-2010 

Page _4_ of _4_ 

INVENTOR(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 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, 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--. 

In the Drawings 
Please insert Figure Sb by replacing Drawing Sheet 6 of 28 with Replacement Sheet 6 of 28 attached hereto. 
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~t From: Sjttriicro NeMorks, IDS: ............. ~~-~~~- To:_B_it_m~iC~f_'o_•._L_L~C __________ '-'--____ ~ 

The dm,'Umentwas recorded in the Unlted States Patent .;irnfTrademark Office at 
flee!043536 , Frame 0407 or for which a copy thereotis attach~, 

[Page i of 2J 
This ,-.o11emion or inl<innalion is req!iired tiy 37 CFfUL rn{bi. Tl1e intormatiil<> is '"'1'-''"'d to obtain or mtain a oonem b't- too pui:>•c which is _to iilil (and by the US PTO fo 
pr(ll)a<'..,s) ar, ap_plic;.!i(l:1, C!1t1f;ilen!ialitrls goverm;d b'f 35 w.s.c, 122 .;Jr,,:! 37 CFFU ,1 t anr.Fl. ,, -t. T!tls ool!ec!ion i5" estimated to !lll<i! 12 mi~te$ to ~iplete, 1oolt!ding 
~at!'!er!t:•!J'< p~ryg, am:! sul>milll~Q the com;ileted a;pplica!ion frlrm to ttl,a 1JS!"TO. Tim1;1 wi~ vary dapenclillfi< ''P~" th~, lnd,Wdual. """", A,-,~- <;(,.,,n:,ei)l-s qn th;,_,;i;1111,r;! 
(If limo ¥Ou .require .to .complete lM.: .f!lrm amJ!or s;iggestiOIJs for red\JcMi,:i thls bl.Jrda,1, sl:!Ouk! be seht m tM Chia! lnlotmaMn Offieat, U;S. Patentai,d Tra&m"rK · 
O!fico, U.S. Depaflm@I 13! Commerce, P;Q,:i:fox 1450, Aleim.Mria,VA 22313-'1450. DO NOT SEN!} f'EES OR Cm,'IPlETEO FORMS TOTHIS AlJ01lES$. SEND 
TOi Commissioner fur Patem:s, P,O, Box 1450, Alexandria_, VA 223tl,14!l(l 

lfyou.ne,ulcissistmu:e incompkting tht~f1Jrm, ctdl .l0 80fJ,l'T(N)J99-andseiect opttr.m2. 
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PTO/AVV9$ (1)8"12) 
Apprtwed ior use lhmugl:: 01/3H2013: OMS 0851,003.1 

li.S. PattW amJTradi.>mart<. O!fic-e: U.S. OEP,l\f!TMENT Of- COMMERCE. 
Under fue. P etwork. Rooi;r;ti<m .Ar:t cf 1 $$5, no e.rs<l<W a,e.; 1ed in res ,r;nil. fo, a ccliecijcn oflnlmma)ioI• vnfess •l 1Jls a rs. a .valid 0MB (:(ltrtrr;i trumt>er. 

STATEMENT UNDER 37 CFR 3.73(c} 

_____ ~-----To: -----~------------
The document was recorded in the United States Patent and Trademark Office at 

4,. Frrini: -------------·-·---·---·--·--·-·-·---· To; --~--~-
The documentwas recorded in the Unitet!State$ PateotandTrademark Office. at 

Ree! 

5. From; -----~ ·---------- To;------------------
Tne dooument\'Vlis reoorded in the United $~t~ Patent and Traden·ia$ Office at 

Reel ______________________ , Frame ... ·.·-.·-=-.·----------.·.'or fm.whk:J1acopyttierool ls attached. 

6. From: __________________ To:-----------------~ 

The document was recorded in the United States Patent andT radernalk Of!ioo at 

0 Additionai documents in tha chain oftitle are listed on a supplementa! sheetis), 

As required by a1. CFa 3, 73(c){i }(i}; the docurnentary eVldenc~ ot the chain of title fo;im the <ingi,)a! <1wner lo tt.e 
;1ssignee Was; or cor1<~urrer1tly is !:;elhg, submitl(ld for racordat1on pursuarit fo 37 CF fl lJ t, 

!NO'rE: A separate copy (Le., a true copy of the original assignment documant(s)} must be submitted to Assignment 
Dh1ision ir\ ae<:orflance wili1 37 CFR Parm, to ro(.'Ord the. assigmmint in the rec(,¼'.ds of the USPTQ,. Soo MPEP 302.(ffl] 

Printed wTyped Nam? 
[Page2 ot2J 
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l:UX~ORDA.BLE ASSIGNMENT OF PATENT RIGHTS 

For good ,:md vi!nable consideration, the receipt ofwhich is herd:ly ackn<.}\vkdged, .HiTMlCRO 
Networks, lnc,t a CaHfornht com.puny lrnving offk.es at 47929 Fremont Blvd .• Fremont, CA 
94538 ("'Assigtwr'~) and nrrMICRO LLC a Delaware C<m1pany having otTke::. at 1620 N, 
Waccamaw Drive, Suite l 09, \ 1lurrtUs Inkt, SC 29576 ,:kK~s lwreby sell, assign, trnrrnfor, rmd 
convey unto (hereitkr "A.ssigne~'") dl its right, title, and internst in and to any and aH of the 
following (coHectively, the 'iPatem R(ghts~,); 

(a) the patent applicatkms and pati:tnts listed in the table below and any issued patt'.nt or 
patent app!kati(}n that directly o, ind,edly daims or is amended to cbim priority to any of the 
above, in <,vhole or in pa.rt (foe "Patents"); 

(b} to the extent not indnded in Section (a) above, nH isstwd. pntems, rights to inventions 
and pending and future applications for patents under 1J.S. bw or n.~gubtion or any fbreig.n country 
\Vith respect to the pat\mtahk inventions frmn which such Patents arise, including ,vithonJ 
!imitation, utfoty patents, utility rnode!s, design patents, invention certificates. pnrvisinnai, 
reissues, n.iexm:ninations, extensions, continuations, cominuations--in--part, continuing pmsz.>:ention 
apphci1tfons, requests for c<.mtim1i11g examinations, divisionab, re.ne'.vals, cm.d registrations in aH 
countries of the ·world, as well as any patents and patent r1ppHcatfons to which any of the Patents 
or the foregoing directiy or indirectly cbfrn priurity, in '<Vhok or in 1xm; 

{c) aU related patent filing and pmsecution documents; 
(d) rights w apply in any o, all colinttfos of the \vodd for pattnts, (~~'.11ifi.cates of invention, 

utility models, industrial design protections, design pat<mt protections, or other 
governmental grnnts or issuances of any type related tn any of the Patents and the 
inventions • .invention dlsdosures, and discoverks therein; 

(e) an inventions and discoveries described .in any oft.he Patents or sd~ject n:i.atter c;:ipabk 
ofbdng nxhlCt:'.d HJ~~ patent cfoi:m in any of the Patents based on the t.pecificatkm 
of any o.f the Patents; 

(f) priority rights in any and arl pah~nt filings available fmrn and/or Um:.mgh the Patents~ 

(g) z:auscs of action (whether knmvn or unknov/n or '-/v·hether currently pending, fikd, or 
othenvise) and other enforcement rights under, or on acrnrmt of any of the Patents 
or of any parent that issues frmn any of the Patents, including. \Vitt.out lir:n:itatio:n. 
dl causes of actkm and other enfbrcement rights fbr (l} dm11ages, (2) h~jimctive 
relid~ a:nd {3) any other rmnedies of any kind for past, current and foture 
in.fr:ingement and all of the prncetds frorn the foregoing, that are accn.i;.xt and unpaid 
or that are hen.'.afler accming; 

(h) rights to cdfoct royah1es o, other payments umkr or on account of any of the Patents 
a.nd/or any of the foregoing categories fo) tbwugh (g); and 

(i) rights of coopera.dnn assignt:'.d or grn:nted hy any thi.rd party under or on itccon.nt nf any 
of tk Patents and/or any of the foregoing categories (a) through (h). 
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Assig.nnr mp.resents, ·wnrrants and covenants that: 

/tssignm .has the faH power an.d. m1t.h()rity, and ha,~ obtained ~H third-party consents, 
approvals and/or Nhet authorizatkms required tn enter intn this Agreement and to carry out its 
obbgations hereunder~ including the assignment of the Patent Rights to Assignee, 

Assignor hereby m.tthorizes the respecth\~ patent office (>r gov(~mmtmta.1 ag(~ncy m each 
jurisdiction to issue ltnY ~mtl an patents, certificates of in.vention, -utility n.KK1ds or other 
govenrmcmal grn.nts or issuan{}CS that may be gninted. up-011 any of the Patent Rights fa th(~ name 
of Assignee, as the assig.nt~ to the entire interest therein, 

Thz~ terms and co:nditk,n.s of this Assignment of Patent Rights \Vi!l inure to the benefit G.f 
Assignee, :its successnrs, as.signs, :md 1)ther fogal reprnsentativ~$ and ,viH be binding upon 
Assignor, its siiccessors, assigm, and other legal representatives, 
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Titfo: 
,,--, 

_____ f:14--,,'f, {~f"' 

"'f <"l ,.:c\~"I ,,, ''\~ ''\ ., """' . ~'\ , ""'""' ~-::u ~. ,, ~ ,,,,"l'' l. . , , , On "ll.--'>9'>~, -~,--, "4-'-'' ,--t , hetore me, · L~t"' tNt...~~ P.~-- =-Y~t}~t"'-.1'-~ i t-i , Nottirv Pimhc 1r1 

and for said St<tte, pers<.ma.Hy appe<tretl .. f~1:§f~~\j_~~~----~-'..\1f.~t&f1~ .• persomdly knmv;1 to .me (or 
proved to rne mi the basis of satisfactory fvid.i.~nc(~) to he the person \Vhose nim;;~ is snbscdbed to 
the \Vith:in instrument and. adznff'Nkdged to me that ht'./she t~xecutNi th;;~ same in hisiher authorh:ed 
capacity, and tbat by his.:11er signc1-tu:re on the instrument the person, or the entity up<.m behalf {>f 
which the person acted, executed the instnnnenL 

WITNESS my hand and official seaL 

(Seal) 

.,, - .. ·"iflil.B'<.f.tl 0 'HA<:'~}A1'! ~ ffi g ~-=--t%~ 1 ~-- .. ~~l?~K O !-. \~~' fl:::~ 
~ Jr: COMM. #::!17M~ ,r; 
t[t'~ is(ffNN ruam:' C;'\UH)RNt!\ ~ 
~~~- .. ;. ··J . ·VAtif:°':·'tt'-~~fft-V ~ 

(,,,;s,,,ti~rnw:,,wmtt~:~~"~ii;;,~:~11,;~~i~~lmii 
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Group! ! 

No, i Country Patent Number !ssue/fltk.Hlty Title 
1--~--+--------+---------+--------i---------,..,. .... _.,,.. ____ ..:;;, ____ .... ·<,----------------

1 {A}US 

1 {A}Taiwan 

1 {A} Canada 

1 {A} EP 

1 {S} us 

1 (B) us 

1 us 

Group 

6496939** 

189445 

2,388,496 

App, No: 
00961417,3 

2002-12·17/ 
199SH}9·21 

;m04-02-20 / 
1999-09-21 
2002--12-17/ 
1999-09-21 
Pl~d 2002· 

04·18/ 
Morlty 1.999· 

09--21 
2106-06-21/ 
2011·10·05 

Method and Systern for Controlling dat~ in a Computer System in the 
event of a p0werfa1hre 

Adaptive pciw1:ff cyde sequences for data recovery 
- :. --- - ''-

_N_c_:i_. --1------+---------+--------+-----"--. -, -- ·/'·:'.c:--·,,.;.,,...;."-"-"".,..... ... ,,-..... --'_,,=,,,..;.....,,,,...;,'------------i 
;{{ 

Co(mtry Patent Number !ssue/Priority 

2 U.5 6981070** 

2 us 7,729,370 

2005-12-27/ 
2000-07-12 
(-tS52 PTA} 

2010·06·01/ 
200.5-08· 19 
{+861 PTA} 

ApparatMs for networking devices having fibre charmd node 

fom:tkma!ity 
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··•·•·•·····························,····· 
,:,:, :,::: 

······ ······ 
.... , 

····· 

11111 

.... , ':'ct 
.. , ... 

······ 
... , :,.,:, 

::::, 
······ 

·••·· 

Group 
Cour1trv f)atent Number Issue/Priority 

No. 
2010--11--2/ 

3 (C) us 7826243*"' 2005-12-29 l".1ultiph.,, chip moifo!e and pad<age stadd11g for st,)rugt? tfovicE1s 

l (+747 PTA) 

' 2012--1-10/ 
Multiple .chip module and package stacking fot s:torag~ device~ 3 (C} us 8093103 

200S-12-29 

3 (C}Ta!wan 1332701853 
2010--11--1 / Mdtlple Chip Module and Package Stacking Method For Storage 
2005·12·29 Devices 

., 
(C} Korea '.l.0~1391068 

2014-4-24/ Ml.l!tiple Chip M«dule and Padrnge Stacking Method For Stonige 
;) 

2005-12'.29 Devices 

3 {C}Japan 5,745,730 
2015 .. 04 .. ;a; M1.1!tip!e Chip Module and Pack.,ge Stacking Method For Stornge 
2005-12-29 Devices 

3 (C} Japan 5,859,181 
201.5--11·08 I !'llhi!tlpie Chip Module and. Package .Stacking Method For Storage 
:wos-12-29 Devices 

3 (C} China 101375391B 
2010·12·28 / Mtiltlple Chip Module and Package Stacking Method }~·or Storage 
200S-t:M9 Oevites . 

3 (O)US 6:{17330 
2001·11·13/ Printed circuit board assembly 
2000-2--15 

3 (D)Chln.. CN 1423917 
' 2006-01°08 / 

Printed dn;t!lt board assembly 
2000--2-15 

3 (Ol israei 151.278 
2007-06-0lJ 

Printed circuit board assembly 
2000--2-15 

3 {D) raiwari !228211 
200!Hi2--HJ 

Prh1ted circuit board assembly 
2000-2--1.5 

3 {D_I Japan 4,397,143 
2009-10-30 I 

Printeu circuit board assembly 
lOOO-:M5 
2016--8-23/ 

3 {E} US S.423AS7 201.3·3-14 Self• rest 51)!1.lt!on !-'.or Delay locked Loops 
(.;.102 PTA) · .. 

~ Filed 201£· 

3 {E) us App. No. 08-09 / 
Self-Test Solution For Delay Locked loops 

15/232,801 priority 2013-
3-14 
2014-3-4/ 

3 (Fl U5 8665601 2009-·9-4 Solid state drive with improved endosure assembly 
l+SOOPTA) 
Ff!ed 2014 ... 2. 

3 {Fl us 9.,552,848 18 / priority Solid state drive with lmpn:wed endosure assembly 
2010-9-4 

5 
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3 
App.No, 

15/41.4,$04 

. Filed 20;17~-1 • 
· i4 l µrlqdty . 
• 2010-9·4 

···········•-.•··+-----'-----+-_,..-,----,,-.-~~::•"· ... , ...... · .... ·, ......... ·: ✓ « .t---=-··.< . . 1i~::s.:: . ·+- ✓_, ...... ,.,..«0 - ........ , ... « •----,,, ............ · ·~------.,,.,..--,.---,.--1 
j i004•!H, / RemovahleVfaua! Indication Structure For A Printed Circuit 

3 us 5,i44,63S i 2000-2-15 Board 

~!-· 
4 US 7716189 • j 2010:-05•11/ j ntfect memoiy access controller withencryp~km and decrypt!on for 

.. ·· i ZQOij:03·'.P' ! non:blockirig high bMdwtdth !/0 tran$a<:tions: 

4 us 8165301 
[ l012~04;·24f !nput•btitpJhfavke and storage controUe.rhandshake .protocol usin~ 
l 200~04·04 key exchange for ctj:ta security .·. -----,;------------------~ ~-'----+--'-",---=--------,..-------------------1 

. ·· l 2005M1~11/ HardWare asiistedriorHi9latile memary--to,input/output direct 
4 us 

4 

7620748 

9400617. 

1 200(HM·06 . memory at~ss {PMA} tr~fosfer 

l 2016-07·26 / 
· 2013-03-15 

Hardwai'!:!-assii.ted hMA transfer with d~fH~ndf!ncy tablE: c,orifigurnd to 
p~rmit~!h Qi:lt'qf!eH,iata driih, from cache without processor .. 
intervention.when filled atdrarned 

1----4-----·+······································ · Flie!i201·~:01-.---+------'----------'-------.----------------i 
App, N◊,,. 22 ! Pfiorl!y Hardware-Assisted DMA Transfer wlth Dependency 4 

15/217,947 . 2{}H,03•15 
1-----11-----------------------+------------·---'-· --------------------! 

2o-1H16-Wf 
4 9672178 Prioriw 201~ .. sit-Mapped !)~p~ndier1cy'Table 

. 03-15 
1-----11------+-------+-~. ~. . ........ +---------------------------~--~-Filed 2011.05. 

4 

Group 
No. 

s 

s 

s 

{G) US 
App, No, 

1s/603A34 
231 Priorit;~ • ·•.· · Bit-Mapped Depem:lency- Table 
2013'-034l> 

{G} Identifies A Priority FamHy; AU pthers Are Single Patents 

Colmtry Patent Number !ssue/Priorlty ! 
l 

{H) LIS 9043669++ 
201s--os--26 I 
2012-0S·l-8 

.. L Filrd W15--

lH) us App, No. 05-09/ 
14/708,246 P-r!orlty 2012· 

Storage. System With tnstr-lbuted ECC Capability 

05-18 

(I} us l 8959307...-t 
2015~02-17 l 

i 2007~11~16 '!"' 
ReducE!d latency memory read transactions in storage devices 

6 
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H!ed201S-
<;. . {i . $ App. No. 02-02 i Memory Transaction With Reduced Latency 

••--•••••••••--.••••••---..u•n-.-..un-.-..-.. .................................... 

Filed 2015· 
, . 

{!) us .App.No, 09·26/ 
Reduced !atency memory read tra11sactkms in storage devices . ) 

14/866,946 Priority 2007 ·· 
~ 11-16 

Fikd 2016-

5 {!) us App. No. 09-16/ Memory Interface With An Expandab!e Architecture That Provides 

! .lS/26$,533 Priority 2007- Reduced latency 
! Ll-.16 

Filed 2016-

s {!}US 
App. No. O:M6/ MultHlimensional Memory 

15/268,536 Priority 2007-· 
11··16 

••••••n•••••••••n•••• 

Filed 2016··. 

s {!} us App. No. 12-03 / 
Cornp1.1ter Storage System With Reduced Latency 

~ 
l.S/%8,598 Priority 20(}6-

' .Ll •.16 

5 {JJ us 7613876-H 
2009-11-·03/ 

HYBfHD MUl TVi!ERED CACHING STORAGE SYSTEM 
2006-06-08 . ... . 

'· 
2n 1.1 ·'l0·04 / 

5 U)US 8032700-H· 
2006~06-0S 

HYBRID MUlTH!ERED CACHING STORAGE SYSTEM 

5 {;}Taiwan !438628 
2014-0S-21 / 

DATA STORAGE SYSTEM AND tlATA STORAGE MEDllJM 
200fHJ6°08 

Filed 2014· 
5 (J)"fajwao 1525431 02-17/2006· Data Storage System, .Data Structure and Data Storage Method 

06-08 ...................... 

s (N)Taiwan 1420307 
2013-12-21/ 

Optlmi2ed pi~cement policy for solid state stprage devices 
2006.;QG-08 

5 (N} Taiw;m !540430 
2016-07--01 / 

Method for data storage 
2005-06--08 

5 (K} us 9430386·!-f 
2{)16-{}8-30 / 

MuitHeve!ed cache management in a hybrid storage system 
201a--03·.1S 
Filed 2016-

s {K} !JS 
App. No. 08-29 / 

Mu1tf-!eveied cad1e management in a hybrid storage system 
15/249,AJS Priority 20B· 

O:H5 
Filed 201.5• 

s (K; US 
App, No, 04-16/ 

Write Buttering 
14/689,045 Priority 2(}1.3-

03--15 

1999-12--07 / 
Ui"m~!EO RE·MA? /?\NO CACHE·!NOEX TABLE WITH DUAL WRffE-

s (L} us 6000005 COUNTERS FOR VJEAR-LEVEUNG Of NON-VOLATILE Fl.ASH RAM MASS 
1997--08-25 

STORAGE 
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1998<t0-13/ 
b:pandab!e f!ash•memory rnai,thstorage l!Slng shared buddy lines and 

5 {l} us 5822251 
1-~97,-09~29 

.intermediate tlash•bus between devic~~speciflc buffers and flash· 
· intelligent DMA .controllers . 

I 2{ll5-·l."ltHl4 / Redudng erase cydes in an electronic storage dev!te that uses at least 
5 . {Ml vs I 9099187 

! ! 2009--09--14 one erase-limited mer.norydevke 

$ {M} us ! 8S60804. 
2013-·10··15 / Reducing erase cycles it1 an electron it; storage device that uses at least 

! ioog:..os. i4 6ne erase~!lmlted m.~mory device · 
' 2016·11·1/ s {M}VS ! 9484103 Eledronk Storage Oe\•ice l 1009-00-14 ! 

F!l~d201f.l, ·· 

5 {M} US 
App. No. 09-19/ Eiectn:mic Storage Device 

15/269,967 priority. 2009· 
! 09--14 
i 

5 {N} VS 8010740 
20:11~0lk;%V. 

· Optimfaing memory operations in an e!e¢;rimic storage device ! 
! 2008·11·25 
' 2009,(tH.7 / ! 

5 {N} US 7506098 Opth-nized pfacemen:t p$k¥ for sol!d state storage devices 
2006-00--08 

~013,04~ 21 ./ .! 
Mu!tl!evel memory pus, system for solh::i:itate•mass stornge 5 {()) us 8441908 

2009-~•07 

s (O)US 8788725 
2014-7-22/ 

Multilevel memory pus system for soild•state mass storage 
• 10Q$,!J9·07 · · .. · .... " ..... ·. 

App, No. 2014-06·06 I ! 
s (0) us 

l4/297,62S ;!0(@,09-07 
Multilevel memory.bu$ syMetn . .. .. 

5 us 6529416 
2003-03--04 / ! Para!!d erase oper;ationi i~ memory systems . 10004.1"30. . 1 .. 

. .. , ........... "'"' 
! TRANS.PARHff MANAc;EMENTATHOST INTERFACE OF FLASH-, 

5 us 5956743 
1$99--09·21 / MEMORY OVERHEAD·B'ffESlJ$1NG FlASH-SPEC!fiC DMA HAVING 

.. 
1997~09~29 PROGRAMMABLE PROCESSOR-!NTE~Rt.lPl {)F HIGH-LEVEL . . 

OPERATIONS 
. --~OlS,-0$1-,:1$/ 

. . 
5 vs 913$190 f.i1utt:H,rofile memory c()ntroller for computing devkes 

200!Hl9,,04 .. . 

2004--0~~ii/ 
; 

$ us 6757845 Method and ,lpparatus. fortesting a swr~g~ devlce-
. 2.000-,tt.•30 .. 

. •. MvttH)!mensionar Computer Storage Syst1::m . 

AppL No, F!led;?()17. 
Note: this app!lcatlon was decided to be fl!ed witho\it.any priority 

5 us daim; option ~vaiiabfofor-tfris application to be a <:ontim.iation · 
15/482,684 04-07 

. , ~m:il\t:sltkm that da1msbeneflt to 15/268,$36 arid/or 15/:Z68Ja3 
l .,· • · "! 'II\ tJ,ami Yin 

{H thru O).!clentlfle.s..Diffen,mt Priority Fammes; AH Others Are Single ?atents 
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Attorney Docket No. 6005.011 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: 
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 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Confirmation No.: 5045 

Atty. Docket No.: 
6005.011 

Customer No. 64180 

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 (uthe 

'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. 
U.S. Appl. No. 11/322,442 

1 
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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. 

'243 Patent Letters Patent was inadvertently lost. 

The 

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. 
U.S. Appl. No. 11/322,442 

2 
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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 being transmitted by facsimile to the 
States Patent and Trademark Office in accordance with 37 C.F.R. § 1. 6 (d), or is 

United 
being 

transmitted via the Office electronic filing system in accordance with 37 C.F.R. § l.6(a) (4), 
or is being deposited with the U.S. Postal Service 
Mail in an envelope addressed to: Commissioner for 
22313-1450, on the date below: 

Signature: I /Arnold de Guzman/ 

Typed or Printed I Arnold de Guzman 
Name: 

Express Mail Mailing Number 
(optional): 

Inventors: Rey Bruce et al. 
U.S. Appl. No. 11/322,442 

I 

3 

with sufficient postage as First Class 
Patents, P.O. Box 1450, Alexandria, VA 

I Dated: I July 10, 2017 
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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 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

PETITION FEE- 37 CFR 1.1 ?(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 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 400 
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Electronic Acknowledgement Receipt 

EFSID: 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 

PaymentType 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 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part/.zip (if appl.) 

28589 

1 
Petition for review by the Office of 

6005_01 l_petition.pdf 
Petitions 

no 3 
3417c1 774541 01 a5eb2b2ae68Sd7232ef63 

6cca4 

Warnings: 

Information: 

30726 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
af3c9a39061 a:16ad7711ee4,dd2bf6b3e535 

260f 

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 Agglications 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 Agglication 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 Agglication 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. 

Serial#: 11/322,442 

Patent#: 7,826,243 

Issue Date: 02 NOV 2010 

Confirmation Number: 5045 

Application Filing Date: 29 Dec 2005 

For: MULTIPLE CHIP MODULE AND 
PACKAGE STACKING FOR STORAGE 
DEVICES 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Certificate of EFS-W eb Transmission 

I hereby certify that this correspondence is 
being transmitted via the U.S. Patent and 
Trademark Office(USPTO) electronic filing 
system (EFS-Web) to the USPTO on 08 
August 2014. 

Certificate Signer: Arnold de Guzman 
Signature: / Arnold de Guzman/ 
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: 

..JL 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: 
Name: 

Bitmicro Networks, Inc. 
47929 Fremont Blvd 
Fremont, CA 94538 
Tel: 510.743.3173 
Fax: 510.623.2342 

/Arnold de Guzman/ 
Arnold de Guzman 

In re Bruce et al. (U.S. Serial. No. 11/322,442) 

Date: 08 August 2014 
USPTO Reg. #: 39,955 

Page 1 of 1 
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Electronic Acknowledgement Receipt 

EFSID: 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 I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part/.zip (if appl.) 

Notification of loss of entitlement to 6005_01 l_Entity_change_requ 
50308 

1 
small entity status est.pdf 

no 1 
5e30bb8e5f695f44c035a6f3d7 4127 c7 cb57 

e991 

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 181 O), 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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UNI1ED STA 1ES PA1ENT AND TRADEMARK OFFICE 

APPLlCATION NO. 

11/322,442 

64180 7590 

URIAR1ELAW 
Attn: Stephen R. Uriarte 
2021 The Alameda 
Suite 225 
San Jose, CA 95126 

ISSUE DATE PATENT NO. 

ll/02/2010 7826243 

10113/2010 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PAIBNTS 

P.O. Box 1450 
Alexandria, Virginia22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

6005.011 5045 

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 http://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; 

IR 103 (Rev. l 0/09) 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail StoJJ ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or.En 
Alexandria, Virginia 22313-1450 
( 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 
indicated 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 
papers. Each additional paper, such as an assi$nment or formal drawing, must 
have its own certificate of mailing or transmission. 

64180 7590 

URIARTE LAW 
Attn: Stephen R. Uriarte 
2021 The Alameda 
Suite 225 
San Jose, CA 95126 

APPLICATION NO. 

06/23/2010 

FILING DATE 

Certificate of Mailing or Transmission 
I hereby certifv that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

11/322,442 12/29/2005 Rey Bruce 6005.011 5045 

TI1LE OF INVENTION: MULTIPLE CHIP MODULE AND PACKAGE STACKING FOR STORAGE DEVICES 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional YES $755 

EXAMINER ARTUNIT 

SOFOCLEOUS, ALEXANDER 2824 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATEDUE 

$300 $0 

CLASS-SUBCLASS 

365-051000 

2. For printing on the patent front page, list 

(1) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
liste<i, no name will be printed. 

$1055 09/23/2010 

1 Uriarte Law 

2 Fernandez & Associates 

3 _____________ _ 

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 

BiTMICRO Networks, Inc. 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Fremont, CA 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

121 Issue Fee 

ii Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies ________ _ 

5. Change in Entity Status (from status indicated above) 

!I a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 
13 Payment by credit card. Form PTO-2038 is attached. (Payment by EFS-Web) 
!21The Director is hereby authorized to charge th~ired fee(s), any deficiency, or credit any 

overpayment, to Deposit Account Number 5 0 6 8 (enclose an extra copy of this form). 

0 b. 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/ 

Typedorprintedname Stephen R. Uriarte 

22 September 2010 Date __________________ _ 

Registration No. __ 4_0~,_8_5_4 ________ _ 

This collection of inforntation is required by 37 CFR 1.311. The inforntation is required to obtain or retain a benefit by the public which is to file (and by the US PTO 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 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 Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandna, 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 0MB control number. 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 0MB 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 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl issue fee 2501 1 755 755 

Publ. Fee- early, voluntary, or normal 1504 1 300 300 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1055 
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Electronic Acknowledgement Receipt 

EFSID: 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 

PaymentType 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 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part/.zip (if appl.) 

119124 

1 Issue Fee Payment (PTO-85B) 
6005_01 l_lssueFeePayment_2 

no 1 
0100922.pdf 

5 f5b85c225146dbf1 a244905344ce88576c1 
5844 

Warnings: 

Information: 

31703 

2 Fee Worksheet (PTO-875) fee-info.pdf no 2 
d04d70fd0ac8f2428b776b51f046d8f3514d 

68e7 

Warnings: 

Information: 

Total Files Size (in bytes) 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 Aeelications 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 Aeelication 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 Aeelication 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/1 OS) 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: SOFOCLEOUS, 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. 

1 
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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 

3 7 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. 

2 
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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. 

Dated: 9 September 2010 

Uriarte Law 
2021 The Alameda, 
Suite 225 
San Jose, CA 95126 
Tel: 408.244.2164 xll 1 
Fax: 408.716.2651 

Email: mail@uriartelaw.com 

Respectfully submitted, 

/Stephen R. Uriarte/ 
Stephen R. Uriarte, Reg. No. 40,854 

3 
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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. : 
Applicant 

Filing Date 
Date Mailed 

11322442 
Bruce 
12/29/2005 
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)(l)(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 

IDENTIFICATION OF DRAWING DEFICIENCIES 

D There is a hole or the image thereof within the illustration. FIG(s) 

D 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) 

D An ink stamp or the image thereof obscures part of the illustration. FIG(s) 

D 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) 

[K] Figure numbers are duplicated or missing. FIG(s) 20A 

D Drawing sheet or figure is missing. FIG(s) 

D Numbers, letters, or reference characters in the drawing have been crossed out or are illegibly 
handwritten. FIG(s) 

D The character of the lines, numbers, and letters is poor. FIG(s) 

D The drawing's background shows that the original drawing was made on graph paper or other paper 
with a pattern or decoration. FIG(s) 

D The FIG. number label is placed in a location that causes the drawing to be read upside down. FIG(s) 

D Data, a reference number, or part of the drawing is truncated or missing, or a lead line has no 
reference number. FIG(s) 

D The drawing is continued onto a second page ( or more) without proper labeling under 3 7 CFR 
l.84(u)(l). FIG(s) 

D The drawing and/or the FIG. label contain(s) foreign language. FIG(s) 

D A petition under 37 CFR l.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 l.84(a)(2)(iv). 

COMMENTS: 
FIG. 20A appears twice. 
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