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Rocument Descnpuﬁn. Power of A-Aomey Approved for use (hro.jgr D1/3H2016. OMB 0851-0095
U.8. Patent and Tradsmark Off

1.5, DEPARTMENT OF COMMERGCE
~ Unger the Papenvork Reduction Act of 1868, ro persons are requived to respond 1o 8 collection of infomation uniles

{displays a valid OMB control numbsr

POWER OF ATTORNEY BY APPLICANT

| hersby revoke all previous powers of atiorney given in the application identified in either the attached transmittal letter or |
the boxes below.

Application Number Filing Date

{Mote: The boxes above may be left blank if information ig providad on form PTO/MAIABRZAL)

]vf i | hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/lour attorney(s) or ageni(s), and
to transact all business in the United States Patent and Trademark Office connectad therswith or the application referenced in
the attached ransmittal letter form PTO/AIA/RZA) or identified above:

oR 151145

D { hereby appoint Practitioner(s) named in the attached list (form PTO/AIAB2C) as mylour atiorey(s) or agent(s), and fo transast
all business in the United Stales Patent and Trademark Office connected therewith for the patent application referenced in the
altached fransmittal letier (form PTOAIABRA) or identified above. (Note: Complete form PTOAIABZC.)

Please recognize or change the correspondence address for the application identified in the attached transmitial
letter or the boxes above fo:

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number: ;
OR :

[:3 Firm or
Individual Name
Address

City | state | | Zip
Country
Telsphone | Email |

tam the Applicant {if the Applicant is o juristic entity, list the Applicant name in the bos:

Netlist, Inc

’ l inventor-or Joint inventor {titte not required below)

D Legal Representative of a Deceased or Lagally Incapacitated Inventor {title nol raquired bialow)
Assignees or Person to Whom the Inventor is Under-an Oblfigation to-Assign {provide signer's title if applicant is a juristic entity)

Ej Person Who Otherwise Shows Sufficient Proprietary interest (2.9, a pelifion under 37 CFR 1.46{(h)}(2} was granted inthe
application oris concurrently being filed with this document) {provide signer's title if applicant is 3 juristic entity)

SIGNATURE of Applicam for Patent

S;qnatms
Name

; Date (Opt onaﬁ) f

Title

NOTE: Signature - This form must be sighed by the applicant 1 ascordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requiremeants
and certifications: {i more than one applicard, use multiple forms.

DTota! of forms are submitted,

This collection of information is required by 37 CFR 1,131, 1.32, avc 1.33. The infarmation is required {0 obtain or retaity a banefit by the public which is i fite {and by the
USFTO W progess)an application. Confidentiality is govarnad by 350.8.0; 122 and 37 CFR 1.11 and 1.14. This coffection is estimated (o take 3 minutes to complete,
rciuqu gamnrmg preparing, and subinitting the completed application fanm to the USPTO, Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this fonm andfor suggestions for 12 this burden, should be s the Chief information Officer, U.S, Patent and Trademadk Office, U.S.
Degpartinent of Commerce; P.O. Rox 1450, Alexandria, VA 22313~ “450 S0 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TU: Commissioner
for Patents, P.O. Box 1450, Alexandris, VA& 223131480,

If you need assistance in completing the form, call 1-800-FT0-9199 and sefect opltion 2.
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PTO/AIA/01 (06-12)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | FLASH-DRAM HYBRID MEMORY MODULE

Invention

As the below named inventor, | hereby declare that:

This declaration D The attached application, or

is directed to:
@ United States application or PCT international application number 14/489269

September 17, 2014

filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

)
A

Inventor: JeffreyC SOIW d Date (Optional) :

Signature: / %/C /%%

{
Note: An application data sheet (PTO/S B/14 o equ:valent including naming the entire inventive entity, must accompany this form or must have

been previously filed. Use an additional PTO 'AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute 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, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

Petitioners
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PTOMAIADT(06-12)
Approved for use thrasigh 01312014, OME 0651-0032
1J 8. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons a1 required ta respond te a coflection of information uriess it displays a vaiid OME controf numbey.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Tite of | FLASH-DRAM HYBRID MEMORY MODULE

Invention

As the below named inventer, | hereby deciare that:

This declarations | o gt -
is directed fo: :I The attached application, or oo
= 14/489269

5@5 United States application or PCT intermational application number

September 17, 2014

filed on

The above-identified apphication was made or avthorized to be made by me.

i believe that | am the original inventor or an originat joint inventor of a claimed invention in the application.

| hereby acknowiedge that any wiliful false statement made in this deciaration is punishable under 18 U.S.C. 1001

by fine or imprisonment of not more than five {5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal infarmation in documents filed in a patent apptication that may

coniribute to identity theft. Personal information such as secial security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTQ
to support a pelition or an application. if this type of personal information is included in documents submitted to the USPTO,
plicants should consider redacting such personal information from the documents before submitiing them 1o the
tioner/applicant is advised that the record of a patent application is availabie to the public after putiication of the

cetitionersf/ap
USPTO. Pet
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned apglication may also be available to the public if the application is
referenced in a published application or an issued patent (ses 37 CFR 1.14). Checks and credit card authorization forms
PT0Q-2038 submilted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME QF INVENTOR

Date (Optienah 107 §7T f 3oy

Nale: An application data sheet (PTO/SBEI14 or equivalent), including naming the entire inventive entity, musi accompany this form or must have
baen previously filed. Use an additional PTOAIAGT farm for sach additional inventor.

This colfection of information is required by 35 U.8.C. 116 and 37 CFR 1.63. The information is required {o obtain or retain a benefit by the public which is to file {and
by the USPTO o precass) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1 14. This collection is sstimated to take 1 minutato
cpmplete, including gathering, preparing, and subrmitting the completed application form 1o the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you requirs to-camplete this form andfor suggestions for regucing this burden, should be sent to the Chief Infarmation Officer, ULS.
Patent and Trademark Office, U 8. Depariment of Commerce, P.Q. Sox 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TQ
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223131450,

If you need assisiance in complefing the form, calt 3-800-P7C-9199 and select.oplion 2.

Petitioners
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PTO/AIA/O1 (06-12)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titte of | FLASH-DRAM HYBRID MEMORY MODULE

Invention

As the below named inventor, | hereby declare that:

This declaration D The attached application, or

is directed to:
[E United States application or PCT international application number 14/489269

September 17, 2014

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (8) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Hyun Lee Date (Optional) :

Signature: (/‘W

e

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 36 U.S.C. 116 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute 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, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Petitioners
Ex. 1012, p. 4




PTO/AIAIGT {06-12)

Approved for use through 01/31/2014. OMB 06851-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT QF COMMERCE

Under the Paperwork RReduction At of 199§, no persons are required 1o respond 1o & cofisction of information unfess i displays a valid OME control nuraber.

DECLARATION (37 GFR 1.63) FOR UTILITY OR DESIGN APPLICATION USBING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Titte of | FLASH-DRAM HYBRID MEMORY MODULE

tnvention

As the below named inventor, | hereby declare that;

This dedlaration [ 1 .
} » attached application, of
is dirested to: l The attached application, o

14/489260

[&ﬂ Linited States application or PCT international appiication number
fled on SEptember 17, 2014

The above-identified application was made or authorized to be made by me.

t belisve that | am the original inventor or an crigingl joint inventor of a claimed invention in the apglication.

i hereby acknowladyge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of nat mora than five (8} years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting persenal infornpiation in dosumenis filed in a patent application that may
contribute to identity thefl. Personal information such as secial security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization forrn PTO-2038 submitted for payment purposes) is never required by the USPTQO
to support a petition or an application. If this type of personal information is included in documents submilted to the USPTO,
pelitionersfapplicanis should consider redacting such personal information from the documents before submitling them {o the
USPTQ. Petitionerfapglicant is advisad that the record of a patent application is availabie to the public afer publization of the
appiicalion (Unless a non-pubtication request in compliance with 37 CFR 1.213(a) is made in the applivation) or issuance of 3
patent. Furthermore, the record from an abandoned application may also be avallabls to the public if the application is
referenced in a published application or an issued patent (sea 37 CFR 1.14). Checks and credit card authorization forms
PTD-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Invert

for: JayeSh Bhakta Date {Opticnal} :

Signature:

[
Note: An appiication data sheel (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accormpany this form or must have
been praviously filed. Use an additional PTOQ/AIADT form for each additional inventor,

Thiz colisction of information is required by 35 L1.8.C. 115 and 37 GFR 1.63. The information is required {0 oftain or retain 3 benefit by the public which is to file tang
by the USPTD to process) s application. Confidentiafity is governed by 35 U.5.C, 122 and 37 CFR 1,11 and 1.14. This callection is estimated {o take 1 minute to
complete, in¢luding gathiering, preparing, and submitting the compleled application form ta the USPTO Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form andior suggestions for reducing this burden, should be sent to the Chief information Cfficer, U.8
Patent and Trademark Ofiice, U.S. Qepartiment of Commerce, P.O. Box 1450, Alexandria, VA 22318-1450. DO NCT SEND FEES OR COMPLETED FORMS TG
THIS ADDRESS. SEND TO: Commissioner for Patents, P.CG. Box 1480, Alexandria, VA 223131480,

If you need assisisice in complating the form, cail 1-B00-FT0-9189 and sslect oplion 2.

Petitioners
Ex. 1012, p. 5



PTO/AIA/01 (06-12)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | FLASH-DRAM HYBRID MEMORY MODULE

Invention

As the below named inventor, | hereby declare that:

This declaration D The attached application, or

is directed to:
@ United States application or PCT international application number 14/489269

September 17, 2014

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Chi-She Chen Date (Optional) : Off* / 7 -24/4

Signature: %/ / //\/

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute 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, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

Petitioners
Ex. 1012, p. 6




PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: Hyun Lee et al.

Application No./Patent No.: Attached Application Filed/Issue Date: 03-23-2018

Titted: FLASH-DRAM HYBRID MEMORY MODULE

Netlist, Inc. _a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. D An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 034531 , Frame 0385 , or for which a copy
thereof is attached.

B. |:] A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTQ. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Petitioners
Ex. 1012, p. 7



PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

D As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Khaled Shami/ 03-23-2018
Signature Date
Khaled Shami 38,745

Printed or Typed Name

Title or Registration Number

[Page 2 of 2]

Petitioners
Ex. 1012, p. 8
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FLASH-DRAM HYBRID MEMORY MODULE

PRIORITY CLAIM

[0001] This application is a continuation of U.S. Patent Application No. 14/840,865, filed
August 31, 2015, titled “FLASH-DRAM HYBRID MEMORY MODULE,” which is a
continuation of U.S. Patent No. 9,158,684, issued October 13, 2015, titled, “FLASH-DRAM
HYBRID MEMORY MODULE”, which is a continuation of U.S. Patent No. 8,874,831, issued,
October 28, 2014, titled , “FLASH-DRAM HYBRID MEMORY MODULE®, which claims the
benefit of provisional patent application serial no. 61/512,871, filed July 28, 2011, and is a
continuation-in-part of US Patent No. 8,301,833, issued October 30, 2012, which is a
continuation of U.S. patent application serial no. 12/131,873, filed June 2, 2008, which claims
the benefit of U.S. provisional patent application serial no. 60/941,586, filed June 1, 2007, the

contents of all of which are incorporated herein by reference in their entirety.

TECHNICAL FIELD

[0002] The present disclosure relates generally to computer memory devices, and more
particularly, to devices that employ different types of memory devices such as combinations of

Flash and random access memories.
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BACKGROUND

[0003] As technology advances and the usage of portable computing devices, such as tablet
notebook computers, increases, more data needs to be transferred among data centers and
to/from end users. In many cases, data centers are built by clustering multiple servers that are

networked to increase performance.

[0004] Although there are many types of networked servers that are specific to the types
applications envisioned, the basic concept is generally to increase server performance by
dynamically allocating computing and storage resources. In recent years, server technology has
evolved to be specific to particular applications such as ‘finance transactions’ (for example,
point-of-service, inter-bank transaction, stock market transaction), ‘scientific computation’ (for
example, fluid dynamic for automobile and ship design, weather prediction, oil and gas
expeditions), ‘medical diagnostics’ (for example, diagnostics based on the fuzzy logic, medical
data processing), ‘simple information sharing and searching’ (for example, web search, retail
store website, company home page), ‘email’ (information distribution and archive), ‘security
service’, ‘entertainment’ (for example, video-on-demand), and so on. However, all of these
applications suffer from the same information transfer bottleneck due to the inability of a high
speed CPU (central processing unit) to efficiently transfer data in and out of relatively slower
speed storage or memory subsystems, particularly since data transfers typically pass through the

CPU input/output (I/O) channels.

[0005] The data transfer limitations by the CPU are exemplified by the arrangement shown

in FIG. 1, and apply to data transfers between main storage (for example the hard disk (HD) or
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solid state drive (SSD) and the memory subsystems (for example DRAM DIMM (Dynamic
Random Access Memory Dual In-line Memory Module) connected to the front side bus (FSB)).
In arrangements such as that of FIG. 1, the SSD/HD and DRAM DIMM of a conventional
memory arrangement are connected to the CPU via separate memory control ports (not shown).
FIG. 1 specifically shows, through the double-headed arrow, the data flow path between the
computer or server main storage (SSD/HD) to the DRAM DIMMs. Since the SSD/HD data I/O
and the DRAM DIMM data I/O are controlled by the CPU, the CPU needs to allocate its process
cycles to control these I/Os, which may include the IRQ (Interrupt Request) service which the
CPU performs periodically. As will be appreciated, the more time a CPU allocates to
controlling the data transfer traffic, the less time the CPU has to perform other tasks. Therefore,
the overall performance of a server will deteriorate with the increased amount of time the CPU

has to expend in performing data transfer.

[0006] There have been various approaches to increase the data transfer throughput rates
from/to the main storage, such as SSD/HD, to local storage, such as DRAM DIMM. In one
example as illustrated in FIG. 2, ECORAM™ developed by Spansion provides a storage SSD
based system that assumes a physical form factor of a DIMM . The ECORAM™ is populated
with Flash memories and a relatively small memory capacity using DRAMSs which serve as a
data buffer. This arrangement is capable of delivering higher throughput rate than a standard
SSD based system since the ECORAM™ is connected to the CPU (central processing unit) via a
high speed interface, such as the HT (Hyper Transport) interface, while an SSD/HD is typically
connected via SATA (serial AT attachment), USB (universal serial bus), or PCI Express
(peripheral component interface express). For example, the read random access throughput rate

of EcoRAM™ is near 3GB/s compared with 400MB/s for a NAND SSD memory subsystem
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using the standard PCI Express-based. This is a 7.5X performance improvement. However, the
performance improvement for write random access throughput rate is less than 2X (197MBs for
the ECORAM vs. 104MBs for NAND SSD). This is mainly due to the fact that the write speed is
cannot be faster than the NAND Flash write access time. Figure 2 is an example of ECORAM™
using SSD with the form factor of a standard DIMM such that it can be connected to the FSB
(front side bus). However, due to the interface protocol difference between DRAM and Flash, an
interface device, ECORAM Accelerator™), which occupies one of the server’s CPU sockets is
used, and hence further reducing server’s performance by reducing the number of available CPU
sockets available, and in turn reducing the overall computation efficiency. The server’s
performance will further suffer due to the limited utilization of the CPU bus due to the large

difference in the data transfer throughput rate between read and write operations.

[0007] The ECORAM™ architecture enables the CPU to view the Flash DIMM controller

chip as another processor with a large size of memory available for CPU access.

[0008] In general, the access speed of a Flash based system is limited by four items: the
read/write speed of the Flash memory, the CPU’s FSB bus speed and efficiency, the Flash
DIMM controller’s inherent latency, and the HT interconnect speed and efficiency which is

dependent on the HT interface controller in the CPU and Flash DIMM controller chip.

[0009] The published results indicate that these shortcomings are evident in that the
maximum throughput rate is 1.56 GBs for the read operation and 104 MBs for the write
operation. These access rates are 25% of the DRAM read access speed, and 1.7% of the DRAM

access speed at 400MHz operation. The disparity in the access speed (15 to 1) between the read
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operation and write operation highlight a major disadvantage of this architecture. The
discrepancy of the access speed between this type of architecture and JEDEC standard DRAM
DIMM is expected to grow wider as the DRAM memory technology advances much faster than

the Flash memory.

OVERVIEW

[0010] Described herein is a memory module couplable to a memory controller of a host
system. The memory module includes a non-volatile memory subsystem, a data manager
coupled to the non-volatile memory subsystem, a volatile memory subsystem coupled to the data
manager and operable to exchange data with the non-volatile memory subsystem by way of the
data manager, and a controller operable to receive commands from the memory controller and to
direct (i) operation of the non-volatile memory subsystem, (ii) operation of the volatile memory
subsystem, and (iii) transfer of data between any two or more of the memory controller, the
volatile memory subsystem, and the non-volatile memory subsystem based on at least one

received command from the memory controller.

[0011] Also described herein is a method for managing a memory module by a memory
controller, the memory module including volatile and non-volatile memory subsystems. The
method includes receiving control information from the memory controller, wherein the control
information is received using a protocol of the volatile memory subsystem. The method further
includes identifying a data path to be used for transferring data to or from the memory module
using the received control information, and using a data manager and a controller of the memory

module to transfer data between any two or more of the memory controller, the volatile memory
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subsystem, and the non-volatile memory subsystem based on at least one of the received control

information and the identified data path.

[0012] Also described herein is a memory module wherein the data manager is operable to
control one or more of data flow rate, data transfer size, data buffer size, data error monitoring,
and data error correction in response to receiving at least one of a control signal and control

information from the controller.

[0013] Also described herein is a memory module wherein the data manager controls data
traffic between any two or more of the memory controller, the volatile memory subsystem, and

the non-volatile memory subsystem based on instructions received from the controller.

[0014] Also described herein is a memory module wherein data traffic control relates to any
one or more of data flow rate, data transfer size, data buffer size, data transfer bit width,

formatting information, direction of data flow, and the starting time of data transfer.

[0015] Also described herein is a memory module wherein the controller configures at least
one of a first memory address space of the volatile memory subsystem and a second memory
address space of the non-volatile memory subsystem in response to at least one of a received
command from the memory controller and memory address space initialization information of

the memory module.
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[0016] Also described herein is a memory module wherein the data manager is configured as
a bi-directional data transfer fabric having two or more sets of data ports coupled to any one of

the volatile and non-volatile memory subsystems.

[0017] Also described herein is a memory module wherein at least one of the volatile and

non-volatile memory subsystems comprises one or more memory segments.

[0018] Also described herein is a memory module wherein each memory segment comprises

at least one memory circuit, memory device, or memory die.

[0019] Also described herein is a memory module wherein the volatile memory subsystem

comprises DRAM memory.

[0020] Also described herein is a memory module wherein the non-volatile memory

subsystem comprises flash memory.

[0021] Also described herein is a memory module wherein at least one set of data ports is
operated by the data manager to independently and/or concurrently transfer data to or from one

or more memory segments of the volatile or non-volatile memory subsystems.

[0022] Also described herein is a memory module wherein the data manager and controller
are configured to effect data transfer between the memory controller and the non-volatile
memory subsystem in response to memory access commands received by the controller from the

memory controller.
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[0023] Also described herein is a memory module wherein the volatile memory subsystem is
operable as a buffer for the data transfer between the memory controller and non-volatile

memory.

[0024] Also described herein is a memory module wherein the data manager further includes
a data format module configured to format data to be transferred between any two or more of the
memory controller, the volatile memory subsystem, and the non-volatile memory subsystem

based on control information received from the controller.

[0025] Also described herein is a memory module wherein the data manager further includes

a data buffer for buffering data delivered to or from the non-volatile memory subsystem.

[0026] Also described herein is a memory module wherein the controller is operable to
perform one or more of memory address translation, memory address mapping, address domain
conversion, memory access control, data error correction, and data width modulation between

the volatile and non-volatile memory subsystems.

[0027] Also described herein is a memory module wherein the controller is configured to

effect operation with the host system in accordance with a prescribed protocol.

[0028] Also described herein is a memory module wherein the prescribed protocol is selected

from one or more of DDR, DDR2, DDR3, and DDR4 protocols.
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[0029] Also described herein is a memory module wherein the controller is operable to
configure memory space in the memory module based on at least one of a command received
from the memory controller, a programmable value written into a register, a value corresponding
to a first portion of the volatile memory subsystem, a value corresponding to a first portion of the

non-volatile memory subsystem, and a timing value.

[0030] Also described herein is a memory module wherein the controller configures the
memory space of the memory module using at least a first portion of the volatile memory
subsystem and a first portion of the non-volatile memory subsystem, and the controller presents a

unified memory space to the memory controller.

[0031] Also described herein is a memory module wherein the controller configures the

memory space in the memory module using partitioning instructions that are application-specific.

[0032] Also described herein is a memory module wherein the controller is operable to copy

booting information from the non-volatile to the volatile memory subsystem during power up.

[0033] Also described herein is a memory module wherein the controller includes a volatile
memory control module, a non-volatile memory control module, data manager control module, a

command interpreter module, and a scheduler module.

[0034] Also described herein is a memory module wherein commands from the volatile
memory control module to the volatile memory subsystem are subordinated to commands from

the memory controller to the controller.
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[0035] Also described herein is a memory module wherein the controller effects pre-fetching

of data from the non-volatile to the volatile memory.

[0036] Also described herein is a memory module wherein the pre-fetching is initiated by the

memory controller writing an address of requested data into a register of the controller.

[0037] Also described herein is a memory module wherein the controller is operable to
initiate a copy operation of data of a closed block in the volatile memory subsystem to a target

block in the non-volatile memory subsystem.

[0038] Also described herein is a memory module wherein, if the closed block is re-opened,
the controller is operable to abort the copy operation and to erase the target block from the non-

volatile memory subsystem.

[0039] Also described herein is a method for managing a memory module wherein the
transfer of data includes a bidirectional transfer of data between the non-volatile and the volatile

memory subsystems.

[0040] Also described herein is a method for managing a memory module further comprising
operating the data manager to control one or more of data flow rate, data transfer size, data width
size, data buffer size, data error monitoring, data error correction, and the starting time of the

transfer of data.

10
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[0041] Also described herein is a method for managing a memory module further comprising
operating the data manager to control data traffic between the memory controller and at least one

of the volatile and non-volatile memory subsystems.

[0042] Also described herein is a method for managing a memory module wherein data
traffic control relates to any one or more of data transfer size, formatting information, direction

of data flow, and the starting time of the transfer of data.

[0043] Also described herein is a method for managing a memory module wherein data

traffic control by the data manager is based on instructions received from the controller.

[0044] Also described herein is a method for managing a memory module further comprising
operating the data manager as a bi-directional data transfer fabric with two or more sets of data

ports coupled to any one of the volatile and non-volatile memory subsystems.

[0045] Also described herein is a method for managing a memory module wherein at least
one of the volatile and non-volatile memory subsystems comprises one or more memory

segments.

[0046] Also described herein is a method for managing a memory module wherein each

memory segment comprises at least one memory circuit, memory device, or memory die.

[0047] Also described herein is a method for managing a memory module wherein the

volatile memory subsystem comprises DRAM memory.

11

Petitioners
Ex. 1012, p. 29



Atty Docket No.: 0016.001000G

[0048] Also described herein is a method for managing a memory module wherein the non-

volatile memory subsystem comprises Flash memory.

[0049] Also described herein is a method for managing a memory module further comprising
operating the data ports to independently and/or concurrently transfer data to or from one or

more memory segments of the volatile or non-volatile memory subsystems.

[0050] Also described herein is a method for managing a memory module further comprising
directing transfer of data bi-directionally between the volatile and non-volatile memory
subsystems using the data manager and in response to memory access commands received by the

controller from the memory controller.

[0051] Also described herein is a method for managing a memory module further comprising
buffering the data transferred between the memory controller and non-volatile memory

subsystem using the volatile memory subsystem.

[0052] Also described herein is a method for managing a memory module further comprising
using the controller to perform one or more of memory address translation, memory address
mapping, address domain conversion, memory access control, data error correction, and data

width modulation between the volatile and non-volatile memory subsystems.

[0053] Also described herein is a method for managing a memory module further comprising
using the controller to effect communication with a host system by the volatile memory

subsystem in accordance with a prescribed protocol.

12
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[0054] Also described herein is a method for managing a memory module wherein the

prescribed protocol is selected from one or more of DDR, DDR2, DDR3, and DDR4 protocols.

[0055] Also described herein is a method for managing a memory module further comprising
using the controller to configure memory space in the memory module based on at least one of a
command received from the memory controller, a programmable value written into a register, a
value corresponding to a first portion of the volatile memory subsystem, a value corresponding

to a first portion of the non-volatile memory subsystem, and a timing value.

[0056] Also described herein is a method for managing a memory module wherein the
controller configures the memory space of the memory module using at least a first portion of the
volatile memory subsystem and a first portion of the non-volatile memory subsystem, and the

controller presents a unified memory space to the memory controller.

[0057] Also described herein is a method for managing a memory module wherein the
controller configures the memory space in the memory module using partitioning instructions

that are application-specific.

[0058] Also described herein is a method for managing a memory module further comprising
using the controller to copy booting information from the non-volatile to the volatile memory

subsystem during power up.

[0059] Also described herein is a method for managing a memory module wherein the

controller includes a volatile memory control module, the method further comprising generating

13
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commands by the volatile memory control module in response to commands from the memory

controller, and transmitting the generated commands to the volatile memory subsystem.

[0060] Also described herein is a method for managing a memory module further comprising

pre-fetching of data from the non-volatile memory subsystem to the volatile memory subsystem.

[0061] Also described herein is a method for managing a memory module wherein the pre-
fetching is initiated by the memory controller writing an address of requested data into a register

of the controller.

[0062] Also described herein is a method for managing a memory module further comprising
initiating a copy operation of data of a closed block in the volatile memory subsystem to a target

block in the non-volatile memory subsystem.

[0063] Also described herein is a method for managing a memory module further comprising
aborting the copy operation when the closed block of the volatile memory subsystem is re-

opened, and erasing the target block in the non-volatile memory subsystem.

BRIEF DESCRIPTION OF THE DRAWINGS

[0064] The accompanying drawings, which are incorporated into and constitute a part of
this specification, illustrate one or more examples of embodiments and, together with the
description of example embodiments, serve to explain the principles and implementations of the

embodiments.
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[0065] In the drawings:

FIG. 1is a block diagram illustrating the path of data transfer, via a CPU, of a
conventional memory arrangement;

FIG. 2 is a block diagram of a known EcCORAM™ architecture;

FIGS. 3A and 3B are block diagrams of a non-volatile memory DIMM or
NVDIMM;

FIGS. 4A and 4B are block diagrams of a Flash-DRAM hybrid DIMM or
FDHDIMM:

FIG. 5A is a block diagram of a memory module 500 in accordance with certain
embodiments described herein;

FIG. 5B is a block diagram showing some functionality of a memory module such
as that shown in FIG. 5A;

FIG. 6 is a block diagram showing some details of the data manager (DMgr);

FIG. 7 is a functional block diagram of the on-module controller (CDC);

FIG. 8A is a block diagram showing more details of the prior art Flash-DRAM
hybrid DIMM (FDHDIMM) of FIGS. 4A and 4B;

FIG. 8B is a block diagram of a Flash-DRAM hybrid DIMM (FDHDIMM) in
accordance with certain embodiments disclosed herein;

FIG. 9 is a flow diagram directed to the transfer of data from Flash memory to
DRAM memory and vice versa in an exemplary FDHDIMM,;

FIG. 10 is a block diagram showing an example of mapping of DRAM address

space to Flash memory address space; and

15
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FIG. 11 is a table showing estimates of the maximum allowed closed blocks in a
queue to be written back to Flash memory for different DRAM densities using various average

block use time.

DESCRIPTION OF EXAMPLE EMBODIMENTS

[0066] Example embodiments are described herein in the context of a system of
computers, servers, controllers, memory modules, hard disk drives and software. Those of
ordinary skill in the art will realize that the following description is illustrative only and is not
intended to be in any way limiting. Other embodiments will readily suggest themselves to such
skilled persons having the benefit of this disclosure. Reference will now be made in detail to
implementations of the example embodiments as illustrated in the accompanying drawings. The
same reference indicators will be used to the extent possible throughout the drawings and the

following description to refer to the same or like items.

[0067] In the interest of clarity, not all of the routine features of the implementations
described herein are shown and described. It will, of course, be appreciated that in the
development of any such actual implementation, numerous implementation-specific decisions
must be made in order to achieve the developer’s specific goals, such as compliance with
application- and business-related constraints, and that these specific goals will vary from one
implementation to another and from one developer to another. Moreover, it will be appreciated

that such a development effort might be complex and time-consuming, but would nevertheless be
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a routine undertaking of engineering for those of ordinary skill in the art having the benefit of

this disclosure.

[0068] In accordance with this disclosure, the components, process steps, and/or data
structures described herein may be implemented using various types of operating systems,
computing platforms, computer programs, and/or general purpose machines. In addition, those
of ordinary skill in the art will recognize that devices of a less general purpose nature, such as
hardwired devices, field programmable gate arrays (FPGAs), application specific integrated
circuits (ASICs), or the like, may also be used without departing from the scope and spirit of the
inventive concepts disclosed herein. Where a method comprising a series of process steps is
implemented by a computer or a machine and those process steps can be stored as a series of
instructions readable by the machine, they may be stored on a tangible medium such as a
computer memory device (e.g., ROM (Read Only Memory), PROM (Programmable Read Only
Memory), EEPROM (Electrically Eraseable Programmable Read Only Memory), Flash memory,
Jump Drive, and the like), magnetic storage medium (e.g., tape, magnetic disk drive, and the
like), optical storage medium (e.g., CD-ROM, DVD-ROM, paper card, paper tape and the like)

and other types of program memory.

[0069] The term “exemplary” where used herein is intended to mean “serving as an
example, instance or illustration.” Any embodiment described herein as “exemplary” is not

necessarily to be construed as preferred or advantageous over other embodiments.

[0070] Disclosed herein are arrangements for improving memory access rates and addressing

the high disparity (15 to 1 ratio) between the read and write data throughput rates. In one
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arrangement, a Flash-DRAM-hybrid DIMM (FDHDIMM) with integrated Flash and DRAM is

used. Methods for controlling such an arrangement are described.

[0071] In certain embodiments, the actual memory density (size or capacity) of the DIMM
and/or the ratio of DRAM memory to Flash memory are configurable for optimal use with a
particular application (for example, POS, inter-bank transaction, stock market transaction,
scientific computation such as fluid dynamics for automobile and ship design, weather
prediction, oil and gas expeditions, medical diagnostics such as diagnostics based on the fuzzy
logic, medical data processing, simple information sharing and searching such as web search,
retail store website, company home page, email or information distribution and archive, security

service, and entertainment such as video-on-demand).

[0072] In certain embodiments, the device contains a high density Flash memory with a low
density DRAM, wherein the DRAM is used as a data buffer for read/write operation. The Flash
serves as the main memory. Certain embodiments described herein overcome the needs of

having a long separation period between an Activate command (may be referred to as RAS) and

a corresponding read or write command (may be referred to as first CAS command).

[0073] In accordance with one embodiment, described with reference to FIGS. 3A and 3B, a
memory system 300 includes a non-volatile (for example Flash) memory subsystem 302 and a
volatile (for example DRAM) memory subsystem 304. The examples of FIGS. 3A and 3B are
directed to architectures of a non-volatile DIMM (NVDIMM) NVDIMM system that may use a
power subsystem (not shown) that can include a battery or a capacitor as a means for energy

storage to copy DRAM memory data into Flash memory when power loss occurs, is detected, or
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is anticipated to occur during operation. When normal power is restored, a restore NVDIMM
operation is initiated and the data stored in the Flash memory is properly restored to the DRAM
memory. In this architecture, the density of the Flash is about the same as the DRAM memory
size or within a few multiples, although in some applications it may be higher. This type of
architecture may also be used to provide non-volatile storage that is connected to the FSB (front
side bus) to support RAID (Redundant Array of Independent Disks) based systems or other type
of operations. An NVDIMM controller 306 receives and interprets commands from the system
memory controller hub (MCH). The NVDIMM controller 306 control the NVDIMM DRAM
and Flash memory operations. In FIG. 3A, the DRAM 304 communicates data with the MCH,
while an internal bus 308 is used for data transfer between the DRAM and Flash memory
subsystems. In FIG. 3B, the NVDIMM controller 306’ of NVDIMM 300’ monitors events or
commands and enables data transfer to occur in a first mode between the DRAM 304’ and Flash

302’ or in a second mode between the DRAM and the MCH.

[0074] In accordance with one embodiment, a general architecture for a Flash and DRAM
hybrid DIMM (FDHDIMM) system 400 is shown in FIG. 4A. The FDHDIMM interfaces with
an MCH (memory controller hub) to operate and behave as a high density DIMM, wherein the
MCH interfaces with the non-volatile memory subsystem (for example Flash) 402 is controlled
by an FDHDIMM controller 404. Although the MCH interfaces with the Flash via the
FDHDIMM controller, the FDHDIMM overall performance is governed by the Flash access
time. The volatile memory subsystem (for example DRAM) 406 is primarily used as a data
buffer or a temporary storage location such that data from the Flash memory 402 is transferred to
the DRAM 406 at the Flash access speed, and buffered or collected into the DRAM 406, which

then transfers the buffered data to the MCH based on the access time of DRAM. Similarly,
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when the MCH transfers data to the DRAM 406, the FDHDIMM controller 404 manages the
data transfer from the DRAM 406 to the Flash 402. Since the Flash memory access speed (both
read and write) is relatively slower than DRAM, (e.g. for example a few hundred microseconds
for read access), the average data throughput rate of FDHDIMM 400 is limited by the Flash
access speed. The DRAM 406 serves as a data buffer stage that buffers the MCH read or write
data. Thus, the DRAM 406 serves as a temporary storage for the data to be transferred from/to
the Flash 402. Furthermore, in accordance with one embodiment, the MCH recognizes the
physical density of an FDHDIMM operating as a high density DIMM as the density of Flash

alone.

[0075] In accordance with one embodiment, a read operation can be performed by the MCH
by sending an activate command (may be simply referred to as RAS, or row address strobe) to
the FDHDIMM 400 to conduct a pre-fetch read data operation from the Flash 402 to the DRAM
406, with the pre-fetch data size being for example a page (1KB or 2KB, or may be
programmable to any size). The MCH then sends a read command (may be simply referred to as
CAS, or column address strobe) to read the data out input of the DRAM. In this embodiment, the
data transfer from Flash to DRAM occurs at Flash access speed rates, while data transfer from
DRAM to MCH occurs at DRAM access speed rates. In this example, data latency and
throughput rates are the same as any DRAM operation as long as the read operations are
executed onto the pages that were opened with the activate command previously sent to pre-fetch
data from the Flash to DRAM. Thus, a longer separation time period between the RAS (e.g.
Activate command) and the first CAS (column address strobe e.g. read or write command) is

required to account for the time it takes to pre-fetch data from the Flash to DRAM.
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[0076] An example of FDHDIMM operating as a DDR DIMM with SSD is shown in FIG.
4B, wherein the FDHDIMM 400’supports two different interface interpretations to the MCH. In
the first interface interpretation, the MCH views the FDHDIMM 400’ as a combination of
DRAM DIMM and SSD (not illustrated). In this mode the MCH needs to manage two address
spaces, one for the DRAMSs 402’ and one for the Flash 404’. The MCH is coupled to, and
controls, both of the DRAM and Flash memory subsystems. One advantage of this mode is that
the CPU does not need to be in the data path when data is moved from DRAM to Flash or from
Flash to DRAM. In the second interface interpretation, the MCH views the FDHDIMM 400’ as
an on-DIMM Flash with the SSD in an extended memory space that is behind the DRAM space.
Thus, in this mode, the MCH physically fetches data from the SSD to the DDR DRAM and then
the DRAM sends the data to the MCH. Since all data movement occurs on the FDHDIMM, this

mode will provide better performance than if the data were to be moved through or via the CPU.

[0077] In accordance with one embodiment and as shown in FIG. 4B, the FDHDIMM 400’
receives control signals 408 from the MCH, where the control signals may include one or more
control signals specifically for the DRAM 402’ operation and one or more control signals
specifically for the Flash 404’ operation. In this embodiment, the MCH or CPU is coupled to the

FDHDIMM via a single data bus interface 410 which couples the MCH to the DRAM.

[0078] FIGS. 5A and 5B are block diagrams of a memory module 500 that is couplable to a
host system (not shown). The host system may be a server or any other system comprising a
memory system controller or an MCH for providing and controlling the read/write access to one
or more memory systems, wherein each memory system may include a plurality of memory

subsystems, a plurality of memory devices, or at least one memory module. The term
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“read/write access” means the ability of the MCH to interface with a memory system or
subsystem in order to write data into it or read data from it, depending on the particular

requirement at a particular time.

[0079] In certain embodiments, memory module 500 is a Flash-DRAM hybrid memory
subsystem which may be integrated with other components of a host system. In certain
embodiments, memory module 500 is a Flash-DRAM hybrid memory module that has the
DIMM (dual-inline memory module) form factor, and may be referred to as a FDHDIMM,
although it is to be understood that in both structure and operation it may be different from the
FDHDIMM discussed above and described with reference to FIGS. 4A and 4B. Memory
module 500 includes two on-module intermediary components: a controller and a data manager.
These on-module intermediary components may be physically separate components, circuits, or
modules, or they may be integrated onto a single integrated circuit or device, or integrated with
other memory devices, for example in a three dimensional stack, or in any one of several other
possible expedients for integration known to those skilled in the art to achieve a specific design,
application, or economic goal. In the case of a DIMM, these on-module intermediary
components are an on-DIMM Controller (CDC) 502 and an on-DIMM data manager (DMgr)
504. While the DIMM form factor will predominate the discussion herein, it should be
understood that this is for illustrative purposes only and memory systems using other form
factors are contemplated as well. CDC 502 and data manager DMgr 504 are operative to manage
the interface between a non-volatile memory subsystem such as a Flash 506, a volatile memory

subsystem such as a DRAM 508, and a host system represented by MCH 510.
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[0080] In certain embodiments, CDC 502 controls the read/write access to/from Flash
memory 506 from/to DRAM memory 508, and to/from DRAM memory from/to MCH 510.
Read/write access between DRAM 508, Flash 506 and MCH 510 may be referred to herein
generally as communication, wherein control and address information C/A 560 is sent from
MCH 510 to CDC 502, and possible data transfers follow as indicated by Data 550, Data 555,
and/or Data 556. In certain embodiments, the CDC 502 performs specific functions for memory
address transformation, such as address translation, mapping, or address domain conversion,
Flash access control, data error correction, manipulation of data width or data formatting or data
modulation between the Flash memory and DRAM, and so on. In certain embodiments, the
CDC 502 ensures that memory module 500 provides transparent operation to the MCH in
accordance with certain industry standards, such as DDR, DDR2, DDR3, DDR4 protocols. In
the arrangement shown in FIGS. SA and 5B, there is no direct access from the MCH 510 to the
Flash 506 memory subsystem. Thus in accordance with certain embodiments, the Flash access
speed has minimal impact on the overall FDHDIMM access speed. In the schematic illustration
of FIG. 5B and in accordance with one embodiment, the CDC controller 502 receives standard
DDR commands from the MCH, interprets, and produces commands and/or control signals to
control the operation of the Data manager (DMgr), the Flash memory and the DRAM memory.
The DMgr controls the data path routing amongst DRAMs, Flash and MCH, as detailed below.

The data path routing control signals are independently operated without any exclusivity.

[0081] An exemplary role of DMgr 504 is described with reference to FIG. 6. In certain
embodiments and in response to communication from CDC 502, DMgr 504 provides a variety of
functions to control data flow rate, data transfer size, data buffer size, data error monitoring or

data error correction. For example, these functions or operations can be performed on-the-fly
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(while data is being transferred via the DMgr 504) or performed on buffered or stored data in
DRAM or a buffer. In addition, one role of DMgr 504 is to provide interoperability among

various memory subsystems or components and/or MCH 510.

[0082] In one embodiment, an exemplary host system operation begins with initialization.
The CDC 502 receives a first command from the MCH 510 to initialize FDHDIMM 500 using a
certain memory space. The memory space as would be controlled by MCH 510 can be
configured or programmed during initialization or after initialization has completed. The MCH
510 can partition or parse the memory space in various ways that are optimized for a particular
application that the host system needs to run or execute. In one embodiment, the CDC 502 maps
the actual physical Flash 506 and DRAM 508 memory space using the information sent by MCH
510 via the first command. In one embodiment, the CDC 502 maps the memory address space
of any one of the Flash 506 and DRAM 508 memory subsystems using memory address space
information that is received from the host system, stored in a register within FDHDIMM 500, or
stored in a memory location of a non-volatile memory subsystem, for example a portion of Flash
506 or a separate non-volatile memory subsystem. In one embodiment, the memory address

space information corresponds to a portion of initialization information of the FDHDIMM 500.

[0083] In one embodiment, MCH 510 may send a command to restore a certain amount of
data information from Flash 506 to DRAM 508. The CDC 502 provides control information to
DMgr 504 to appropriately copy the necessary information from Flash 506 to the DRAM 508.
This operation can provide support for various host system booting operations and/or a special

host system power up operation.
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[0084] In one embodiment, MCH 510 sends a command which may include various fields
comprising control information regarding data transfer size, data format options, and/or startup
time. CDC 502 receives and interprets the command and provides control signals to DMgr 504 to
control the data traffic between the Flash 506, the DRAM 508, and the MCH 510. For example,
DMgr 504 receives the data transfer size, formatting information, direction of data flow (via one
or more multiplexers such as 611, 612, 621, 622 as detailed below), and the starting time of the
actual data transfer from CDC 502. DMgr 504 may also receive additional control information
from the CDC 502 to establish a data flow path and/or to correctly establish the data transfer
fabric. In certain embodiments, DMgr 504 also functions as a bi-directional data transfer fabric.
For example, DMgr 504 may have more than 2 sets of data ports facing the Flash 506 and the
DRAM 508. Multiplexers 611 and 612 provide controllable data paths from any one of the
DRAMs 508(1) and 508(2) (DRAM-A and DRAM-B) to any one of the MCH 510 and the Flash
506. Similarly multiplexers 621 and 622 provide controllable data paths from any one of the
MCH and the Flash memory to any one of the DRAMSs 508(1) and 508(2) (DRAM-A and
DRAM-B). In one embodiment, DRAM 508(1) is a segment of DRAM 508, while in other
embodiments, DRAM 508(1) is a separate DRAM memory subsystem. It will be understood that
each memory segment can comprise one or more memory circuits, a memory devices, and/or
memory integrated circuits. Of course other configurations for DRAM 508 are possible, and
other data transfer fabrics using complex data paths and suitable types of multiplexing logic are

contemplated.

[0085] In accordance with one embodiment, the two sets of multiplexors 611, 612 and 621,
622 allow independent data transfer to Flash 506 from DRAM-A 508(1) and DRAM-B 508(2).

For example, in response to one or more control signals or a command from CDC 502, DMgr
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504 can transfer data from DRAM-A 508(1) to MCH 510, via multiplexer 611, at the same time
as from DRAM-B 508(2) to the Flash 506, via multiplexer 612; or data is transferred from
DRAM-B 508(2) to MCH 510, via multiplexer 611, and simultaneously data is transferred from
the Flash 506 to DRAM-A 508(1), via multiplexer 621. Further, in the same way that data can
be transferred to or from the DRAM in both device-wide or segment-by-segment fashion, data
can be transferred to or from the flash memory in device-wide or segment-by-segment fashion,

and the flash memory can be addressed and accessed accordingly.

[0086] In accordance with one embodiment the illustrated arrangement of data transfer fabric
of DMgr 504 also allows the CDC 502 to control data transfer from the Flash memory to the
MCH by buffering the data from the Flash 506 using a buffer 602, and matching the data rate
and/or data format of MCH 510. The buffer 602 is shown in FIG. 6 as a portion of a data format
module 604; however, buffer 602 may also be a distributed buffer such that one buffer is used for
each one of the set of multiplexer logic elements shown as multiplexers 611, 612, 621, and 622.
Various buffer arrangements may be used, such as a programmable size buffer to meet the
requirement of a given system design requirement, for example the disparity between read/write
access time; or overall system performance, for example latency. In certain embodiments, the
buffer 604 may introduce one or more clock cycle delays into a data communication path

between MCH 510, DRAM 508, and Flash 506.

[0087] In certain embodiments, data format module 604 contains a data formatting
subsystem (not shown) to enable DMgr 504 to format and perform data transfer in accordance
with control information received from CDC502. Data buffer 604 of data format module 602,

discussed above, also supports a wide data bus 606 coupled to the Flash memory 506 operating
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at a first frequency, while receiving data from DRAM 508 using a relatively smaller width data
bus 608 operating at a second frequency, the second frequency being larger than the first
frequency in certain embodiments. The buffer 602 is designed to match the data flow rate

between the DRAM 508 and the Flash 506.

[0088] A register 690 provides the ability to register commands received from MCH 510 via
C/A 560 (FIG. 5A). The register 690 may communicate these commands to CDC 502 and/or to
the DRAM 508 and/or Flash 506. The register 690 communicates these registered commands to
CDC 502 for processing. The register 690 may also include multiple registers (not shown), such
that it can provide the ability to register multiple commands, a sequence of commands, or
provide a pipeline delay stage for buffering and providing a controlled execution of certain

commands received form MCH 510.

[0089] In certain embodiments, the register 690 may register commands from MCH 510 and
transmit the registered commands to DRAM 508 and/or Flash 506 memory subsystems. In
certain embodiments, the CDC 502 monitors commands received from MCH 510, via control
and address bus C/A 560, and provides appropriate control information to DMgr 504, DRAM
508, or Flash 506 to execute these commands and perform data transfer operations between

MCH 510 and FDHDIMM 500 via MCH data bus 610.

[0090] FIG. 7 illustrates a functional block diagram of the CDC 502. In certain
embodiments, the major functional blocks of the CDC 502 are a DRAM control block
DRAMCtrl 702, Flash control block FlashCtrl 704, MCH command interpreter CmdInt 706,

DRAM-Flash interface scheduler Scheduler 708, and DMgr control block (DMgrCtrl) 710.
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[0091] In accordance with one embodiment, DRAMCtrl 702 generates DRAM commands
that are independent from the commands issued by the MCH 510. In accordance with one
embodiment, when the MCH 510 initiates a read/write operation from/to the same DRAM 508
that is currently executing a command from the DRAMCtrl 702, then the CDC 502 may choose

to instruct DRAMCtr] 702 to abort its operation in order to execute the operation initiated by the

MCH. However, the CDC 502 may also pipeline the operation so that it causes DRAMCtrl 702
to either halt or complete its current operation prior to executing that of the MCH. The CDC 502
may also instruct DRAMCtr] 702 to resume its operation once the command from MCH 510 is

completed.

[0092] In accordance with one embodiment, the FlashCtrl 704 generates appropriate Flash
commands for the proper read/write operations. The CmdInt 706 intercepts commands received
from MCH 510 and generates the appropriate control information and control signals and
transmit them to the appropriate FDHDIMM functional block. For example, CmdInt 706 issues
an interrupt signal to the DRAMCtrl 702 when the MCH issues a command that collides
(conflicts) with the currently executing or pending commands that DRAMCtrl 702 has initiated
independently from MCH 510, thus subordinating these commands to those from the MCH. The
Scheduler 708 schedules the Flash—-DRAM interface operation such that there is no resource
conflict in the DMgr 504. In accordance with one embodiment, the Scheduler 708 assigns time
slots for the DRAMCtrl 702 and FlashCtrl 704 operation based on the current status and the
pending command received or to be received from the MCH. The DMgrCtrl 710 generates and
sends appropriate control information and control signals for the proper operation and control of
the data transfer fabric to enable or disable data paths between Flash 506, DRAM 508, and the

MCH 510.
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[0093] FIG. 8A is a block diagram showing a Flash-DRAM hybrid DIMM (FDHDIMM)
801. As seen from FIG. 8A, this Flash-DRAM hybrid DIMM requires two separate and
independent address buses to separately control the address spaces: one for the Flash memory
Flash 803 and the other for the DRAM memory DRAM 805. The MCH 810 treats the DRAM
805 and Flash 803 as separate memory subsystems, for example DRAM and SSD/HD memory
subsystems. The memory in each address space is controlled directly by the MCH. However,
the on-DIMM data path 807 between Flash 803 and DRAM 805 allows for direct data transfer to
occur between the Flash 803 and the DRAM 805 in response to control information from Ctrl
830. In this embodiment, this data transfer mechanism provides direct support for executing
commands from the MCH without having the MCH directly controlling the data transfer, and
thus improving data transfer performance from Flash 803 to the DRAM 805. However, the
MCH needs to manage two address spaces and two different memory protocols simultaneously.
Moreover, the MCH needs to map the DRAM memory space into the Flash memory space, and
the data interface time suffers due to the difference in the data access time between the Flash

memory and the DRAM memory.

[0094] In accordance with one embodiment, a memory space mapping of a Flash-DRAM
hybrid DIMM is shown in FIG. 8B. A memory controller of a host system (not shown) controls
both of the DRAM 508 address space and the Flash 506 address space using a single unified
address space. The CDC 502 receives memory access commands from the MCH and generates
control information for appropriate mapping and data transfer between Flash and DRAM
memory subsystem to properly carry out the memory access commands. In one embodiment,
the memory controller of the host system views the large Flash memory space as a DRAM

memory space, and accesses this unified memory space with a standard DDR (double data rate)
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protocol used for accessing DRAM. The unified memory space in this case can exhibit
overlapping memory address space between the Flash 506 and the DRAM 508. The overlapping
memory address space may be used as a temporary storage or buffer for data transfer between
the Flash 506 and the DRAM 508. For example, the DRAM memory space may hold a copy of
data from the selected Flash memory space such that the MCH can access this data normally via
DDR memory access commands. The CDC 502 controls the operation of the Flash 506 and
DRAM 508 memory subsystems in response to commands received from a memory controller of

a host system.

[0095] In one embodiment, the unified memory space corresponds to a contiguous address
space comprising a first portion of the address space of the Flash 506 and a first portion of the
address space of the DRAM 508. The first portion of the address space of the Flash 506 can be
determined via a first programmable register holding a first value corresponding to the desired
Flash memory size to be used. Similarly, the first portion of the address space of the DRAM 508
can be determined via a second programmable register holding a second value corresponding to
the desired DRAM memory size to be used. In one embodiment, any one of the first portion of
the address space of the Flash 506 and the first portion of the address space of the DRAM 508 is
determined via a first value corresponding to a desired performance or memory size, the first
value being received by the CDC 502 via a command sent by memory controller of the host

system.

[0096] In accordance with one embodiment, a flow diagram directed to the transfer of data
from Flash memory to DRAM memory and vice versa in an exemplary FDHDIMM is shown in

Fig. 9. In certain embodiments, data transfer from the Flash 506 to the DRAM 508 occurs in
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accordance with memory access commands which the CDC 502 receives from the memory
controller of the host system. In certain embodiments, the CDC 502 controls the data transfer
from the DRAM 508 to the Flash 506 so as to avoid conflict with any memory operation that is
currently being executed. For example, when all the pages in a particular DRAM memory block
are closed. The CDC 502 partitions the DRAM memory space into a number of blocks for the
purpose of optimally supporting the desired application. The controller can configure memory
space in the memory module based on at least one of one or more commands received from the
MCH, instructions received from the MCH, a programmable value written into a register, a value
corresponding to a first portion of the volatile memory subsystem, a value corresponding to a
first portion of the non-volatile memory subsystem, and a timing value. Furthermore, the block
size can be configurable by the memory controller of the host system, such that the number
pages in a block can be optimized to support a particular application or a task. Furthermore, the
block size may be configured on-the-fly, e.g. CDC 502 can receive instruction regarding a
desired block size from the memory controller via a memory command, or via a programmable

value.

[0097] In certain embodiments, a memory controller can access the memory module using a
standard access protocol, such as JEDEC’s DDR DRAM, by sending a memory access command
to the CDC 502 which in turn determines what type of a data transfer operation it is and the
corresponding target address where the data information is stored, e.g. data information is stored
in the DRAM 508 or Flash 506 memory subsystems. In response to a read operation, if the CDC
502 determines that data information, e.g. a page (or block), does not reside in the DRAM 508
but resides in Flash 506, then the CDC 502 initiates and controls all necessary data transfer

operations from Flash 506 to DRAM 508 and subsequently to the memory controller. In one
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embodiment, once the CDC 502 completes the data transfer operation of the requested data
information from the Flash 506 to the DRAM 508, the CDC 502 alerts the memory controller to
retrieve the data information from the DRAM 508. In on embodiment, the memory controller
initiates the copying of data information from Flash 506 to DRAM 508 by writing, into a register
in the CDC 502, the target Flash address along with a valid block size. The CDC 502 in turn,
executes appropriate operations and generates control information to copy the data information
to the DRAM 508. Consequently, the memory controller can access or retrieve the data

information using standard memory access commands or protocol.

[0098] An exemplary flow chart is shown in FIG. 9, a starting step or power up 902, is
followed by an initialization step 904, the memory controller initiates, at step 906, a data move
from the Flash 506 to the DRAM 508 by writing target address and size, to a control register in
the CDC 502, which then copies, at 908, data information from the Flash 506 to the DRAM 508
and erases the block in the Flash. Erasing the data information from Flash may be accomplished
independently from (or concurrently with) other steps that CDC 502 performs in this flow chart,
i.e. other steps can be executed concurrently with the Erase the Flash block step. Once the data
information or a block of data information is thus moved to the DRAM 508, the memory
controller can operate on this data block using standard memory access protocol or commands at
910. The CDC 502 checks, at 912, if any of the DRAM 508 blocks, or copied blocks, are closed.
If the memory controller closed any open blocks in DRAM 508, then the CDC 502 initiate a
Flash write to write the closed block from the DRAM 508 to the Flash 506, at 914. In addition,
the memory controller, at 916, reopens the closed block that is currently being written into the

Flash 506, then the CDC 502 stops the Flash write operation and erases the Flash block which
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was being written to, as shown at 918. Otherwise, the CDC 502 continues and completes the

writing operation to the Flash at 920.

[0099] The dashed lines in FIG. 9 indicate independent or parallel activities that can be
performed by the CDC 502. At any time the CDC 502 receives a DRAM load command from a
memory controller which writes a Flash target address and/or block size information into the RC
register(s) at 922, as described above, then the CDC 502 executes a load DRAM w/RC step 906
and initiates another branch (or a thread) of activities that includes steps 908 — 922. In one
embodiment, the CDC 502 controls the data transfer operations between DRAM 508 and Flash
506 such that the Flash 506 is completely hidden from the memory controller. The CDC 502
monitors all memory access commands sent by the memory controller using standard DRAM
protocol and appropriately configures and manipulate both Flash 506 and DRAM 508 memory
subsystems to perform the requested memory access operation and thus achieve the desired
results. The memory controller does not interface directly with the Flash memory subsystem.
Instead, the memory controller interfaces with the CDC 502 and/or DMgr 504 as shown in Fig. 5
and Fig. 6. Moreover, the memory controller may use one or more protocol, such as DDR,

DDR2, DDR3, DDR4 protocols or the like.

[00100] In accordance with one embodiment, an example of mapping a DRAM address space
to Flash memory address space is shown in FIG. 10. Two sets (1002, 1004) of address bits AD6
to AD17, forming a 24 bit extended memory page address, are allocated for the block address.

For example, assuming a Block size of 256K Bytes, then a 24-bit block address space (using the
two sets of AD6 to AD17 1002 and 1004) would enable access to 4TB of Flash memory storage

space. If a memory module has 1GB of DRAM storage capacity, then it can hold approximately
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4K Blocks of data in the DRAM memory, each Block comprise 256 K Bytes of data. The
DRAM address space, corresponding to the 4K blocks, can be assigned to different virtual ranks
and banks, where the number of virtual ranks and banks is configurable and can be manipulated
to meet a specific design or performance needs. For example, if a 1G Bytes memory module is
configured to comprise two ranks with eight banks per rank, then each bank would hold two
hundred fifty (250) blocks or the equivalent of 62 M Bytes or 62K pages, where each page
correspond to a 1K Bytes. Other configurations using different page, block, banks, or ranks
numbers may also be used. Furthermore, an exemplary mapping of 24-bit DDR DIMM block
address to Flash memory address, using Block addressing as described above, is shown in Fig.
10. The 24-bit can be decomposed into fields, such as a logical unit number LUN address 1060
field, a Block address 1050 field, a Plane address 1040, a Page address 1030, and a group of least
significant address bits AoA1 1020. The Plane address 1040 is a sub address of the block address,
and it may be used to support multiple page IO so as to improve Flash memory subsystem
operation. In this example, it is understood that different number of bits may be allocated to each

field of the 24-bit

[00101] The CDC 502 manages the block write-back operation by queuing the blocks that are
ready to be written back to the Flash memory. As described above, if any page in a queued
block for a write operation is reopened, then the CDC 502 will stop the queued block write
operation, and remove the block from the queue. Once all the pages in a block are closed, then

the CDC 502 restarts the write-back operation and queue the block for a write operation.

[00102] In accordance with one embodiment, an exemplary read operation from Flash 506 to

DRAM 508 can be performed in approximately 400us, while a write operation from DRAM 508
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to Flash 506 can be performed in approximately 22ms resulting in a read to write ratio of 55 to 1.
Therefore, if the average time a host system’s memory controller spends accessing data
information in a Block of DRAM is about 22ms (that is the duration that a Block comprises one
or more pages that are open), then the block write-back operation from DRAM to Flash would
not impact performance and hence the disparity between read and write access may be
completely hidden from the memory controller. If the block usage time is 11ms instead of 22ms,
then the CDC 502 control the data transfer operation between DRAM 508 and Flash 506 such
that there are no more than 9 closed blocks in the queue to be written-back to the Flash memory,
hence approximately an average of 100ms can be maintained for a standard DDR DRAM
operation. Moreover, the number of closed Blocks in the queue to be written-back to the Flash
memory subsystem varies with the average block usage time and the desired performance for a

specific host system or for a specific application running using the host system resources.

[00103] Consequently, the maximum number of closed Blocks to be written-back to Flash can

be approximated to be

((#of blocks per bank)/(ratio of ‘Flash block write time’ to ‘Flash_read time’))*(

(Block usage time)/( ‘Flash_block write time’))

[00104] In order to maintain less than 100ms time period for queued write-back Blocks, then
using a Flash memory subsystem having 22ms write access time per Block would results in a
maximum number of four Blocks to be queued for write operation to Flash 506. Therefore, on
average approximately 88ms (= 22ms * 4) for blocks means that each bank should not have more

than four Blocks that need to be written back to the Flash 506.
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[00105] The above equation also indicates that bigger DRAM memory space can support

shorter block usage times. For example, 2GB of DRAM memory allows the 8 closed blocks to
be written-back to Flash. The table in FIG. 11 provides an estimation of the maximum allowed
closed blocks in the queue to be written back to the Flash memory for different DRAM density

using various average block use time.

[00106] While embodiments and applications have been shown and described, it would be
apparent to those skilled in the art having the benefit of this disclosure that many more
modifications than mentioned above are possible without departing from the inventive concepts
disclosed herein. The invention, therefore, is not to be restricted except in the spirit of the

appended claims.
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CLAIMS
What is claimed is:
1. A memory module comprising;

a data manager configured to be coupled to a memory controller of a host system using a
data bus, the data manager is operable to communicate data signals with the memory controller
of the host system by way of the data bus in accordance with a first protocol;

a first volatile memory subsystem coupled to the data manager using a first data bus, the
first volatile memory subsystem is operable to communicate data signals with the data manager
by way of the first data bus in accordance with the first protocol,

a second volatile memory subsystem coupled to the data manager using a second data
bus, the second volatile memory subsystem is operable to communicate data signals with the
data manager by way of the second data bus in accordance with the first protocol,;

a non-volatile memory subsystem coupled to the data manager using a third data bus, the
non-volatile memory subsystem is operable to communicate data signals with the data manager
by way of the third data bus using a second protocol; and

a controller operable to receive one or more commands from the memory controller of
the host system in accordance with the first protocol, and in response to the one or more
commands received from the memory controller of the host system, the controller generates and
transmits one or more control signals to the data manager, wherein, in response to the one or
more control signals, the data manager transfers data between the first volatile memory
subsystem and the memory controller of the host system1 and transfers data signals from
the non-volatile memory subsystem to the second volatile memory subsystem by way of the third

data bus and the second data bus.
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ABSTRACT
A memory module that is couplable to a memory controller hub (MCH) of a host system
includes a non-volatile memory subsystem, a data manager coupled to the non-volatile memory
subsystem, a volatile memory subsystem coupled to the data manager and operable to exchange
data with the non-volatile memory subsystem by way of the data manager, and a controller
operable to receive read/write commands from the MCH and to direct transfer of data between
any two or more of the MCH, the volatile memory subsystem, and the non-volatile memory

subsystem based on the commands.
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FIG. 5B

Example embodiment
I

hub (MCH) of a host system includes a non- volatile memory subsystem, a
data manager coupled to the non- volatile memory subsystem, a volatile
memory subsystem coupled to the data manager and operable to exchange
data with the non- volatile memory subsystem by way of the data manager,
and a controller operable to receive read/write commands from the MCH and
to direct transfer of data between any two or more of the MCH, the volatile
memory subsystem, and the non- volatile memory subsystem based on the
commands.

Petitioners
Ex. 1012, p. 88



wO 2013/016723 A3 [N 00VE0 Y00 OO

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))

(88) Date of publication of the international search report:
8 May 2014

Petitioners
Ex. 1012, p. 89



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US12/48750

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO6F 12/00 (2012.01)
USPC - 711/118, 103

According to International Patent Classification (I1PC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC(8): GO6F 12/00, 12/08, 13/16 (2012.01)
USPC: 711/170, 104, 118, 103

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

segment, subset

Electronic data base consulted during the intemnational search (name of data base and, where practicable, search terms used)

MicroPatent (US-G, US-A, EP-A, EP-B, WO, JP-bib, DE-C,B, DE-A, DE-T, DE-U, GB-A, FR-A); DialogPRO; IEEE/IEEEXplore;
Google/Google Scholar; IP.com; volatile, non-volatile, memory, controller, manager, performance, frequency, clock, plural, multiple, port,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to claim No.

[0005], [0007], [0046), [0053], [0058], [0062], [0065], [0066], [007 1], [0080}, [0115]

Category* Citation of document, with indication, where appropriate, of the relevant passages

X US 2008/0104344 A1, (SHIMOZONO, N., et al.), May 1, 2008, figures 19, paragraphs [0017], 1-6, 9, 11-15, 18-23
- {0053}, [0055], [0057], [0061], [0065], {0067], (0080} S —
Y 7.8,10, 16,17, 24
Y US 2010/0274953 A1, (LEE, T., et al.), October 28, 2010, figures 1, 2, 4B, 10, paragraphs 7.8,10,16,17,24

I:I Further documents are listed in the continuation of Box C.

[]

“A”

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

“E” ?_alglier application or patent but published on or after the international
iling date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

later document published after the intemational filing date or priority
date and not in conflict with the ap‘ghqanon but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual compietion of the international search

21 September 2012 (21.09.2012)

Date of mailing of the international search report

100CT 2012

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Shane Thomas

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)

Petitioners
Ex. 1012, p. 90




CN 102110057 A

(19) e AR XEFNEE ZREFIR =S

,, *‘D (12) % B £ RIER 1%

A RTARATHI

(10) RiFAFHS CN 102110057 A
(43) RiFAFE 2011. 06. 29

(21) RHiES 200910200826. 1
(22) BiFEH 2009. 12. 25
(71) RiFA SR (L) BRAA
Hifik 200233 LTRSS 680 5 33 & 802
=

(72) KEAA (LR EEE -

(74) TRRIBAM L@ nd 50 31246
RIEBA =44

(51) Int. CI.
GO6F 12,08 (2006. 01)

BOMZRA 3 T A 9 T M 6 1

(54) ZPFREFR
T R AR R A7t 7R A P IO B PR 28 07 v
(57) fHE

— FRAE AL S AT e B Y (K B AT 4
J7i5, fEtEas B4R T 2247 — 1S ALIK CPU AR
Hoft ke B 2 W] BB AT ¥ . Al dS AR AL B0 45 22 b
G R EREE, 20N EHES R
B, LR S AT e 2 I o Bl s e R
TRYE 52 1361 5 o R A7 5 d BN AE & SR VR AE Al
B AL AR AL B A 4

Petitioners
Ex. 1012, p. 91



CN 102110057 A W R E Ok P 1/3 51

L. — M AF A, B FE 22 /b — 5 R VEAE A 2 8 8, FURFIEAE T, Tk Arfi s 54 in
fu4 -

PG R A REE s DL

O AT g R B AR R R R 2 453 ) BTk 2 S PR A7 At o B8 BN PTIR HE 5y VAT
B 2 AITE TR A B2 Py IR s As #e o

2. WIACRIEISK 1 Pl A7 Al A A5, R AEAE T, 24 Pl 250905 A2 #e g ) B B el 31 28
— IR, EHI M T 4E 5 R MR AT i 25 B S R I X S R N BT IR B R AT i e
.

3. WIAURIELSR 1 il A7 At 2 A5E4H , LR EAE T, 24 Pl 250005 A2 #8481 6 B el 21 5
ZARA N, EEHI M TR T O AT A 5 B SR R R X S 5N BT HE 5 R AT i e
o

4. WIRLRZESR 1 il I AE il 2 B2, FHORRIEAE T, PR (2 28 4 H T 22 bk ALY
CPU 5 HAAth X2 & 2 7] (R £ s A2 #e o

5. WIRALHIEISR 1 ik R AF il A LA, HORRAETE T, ik 25 2R A7 i B2 B 2 B S B A LA
HUAFfiti e

6. WIBCRIELSK 1 PPk A7 i 2R 4, AR AR T, BT HE 5 2 M AT il 252 B A2 [N A7 1
BE,

7. WIBUCRIEE SR 1 il A7 i A AR 2, LR HEAE T, Pl A7 it A i 4 i e — 2l O,
PrIRA7 At 2 B2 T 2 H s B 1 5 AN AT I, 128w 5 11 2 XUCER 2 X0 5 | A7 it s
B E R .

8. WIRAEE SR | ik APl 2R A 24, FLRFIEAE T, Pl 5 2R P AT fi #5268 B A ik AE 5
IMEAT At 2 B 2 (A R AT e A8 b 42 1 BT IR A7 il A AR 40 1F) R 43 28 o

9. WIRURIEIR 1 Pk BIAEE g ], HORRAEAE T, I s B e, LU B TR HE
5y RN AT fit 2R B PR DX BRIV B BT AR SR T S PR A it ke B A X B 5 IR

10. WIACRE SR 1 PR IR AP i A i 4, SLRFEAE T, BIe 84— AU AE, LA A7 T
R AE 5y JeVEAE At 2 B s, Horh, PR AE 5 2R P A7 filh 288 AT BB T i ik il %
1o

L1, WOBCRIE SR 1 PR A7 it s AR 20, LR EAE T, e i B A da 2 73 O E, FH T4
JIT IR A7 fih 2 A A BRI ) A 4 5 TR 0 W 25 SR R B 1 A A 7 045 T IR 5 S It A7 fiti 22
B IR AE ) R AT it 5 B BT IR B s AT s R

12, QBRI SR 12 Prik (A7 it ds A 40, LR AEAE T, 2 ik i %43 Bl 3 B2 Bl 2 N
IR Ty S AT it 26 B B 4 B TR A7l 2R L2 () A 4, BT T IR A7 it 2R AL 2H $ i 31 1)
ﬁ%%kﬁﬁ%%ﬁﬁ%m%%mvwv%%wﬁ%&%ﬁ%ﬁé%%%ﬁiﬁ%ﬁT
e

13mﬂﬂﬁku%ﬁMT%%ﬁﬁ}W%ﬂﬂi%%ﬁﬁéﬁ ENT R (S|
RFE S I AT At 2 B L B I HE BT IRAF At B AL AL 1 &5 v 2 0 FC3E B B U 3 1 oy
Ao Bigs ik AE 5 AT S E

L4, TIBCR)EER 12 PR A7 A 40, FLRRAEAE 1, 24 I i i 2 73 B e B B0 M
R Ty I VATt 5 B S R 5 AN PTIR E ) R VAT R B I i 2, BN PTIRHE ) R A7 i

2

Petitioners
Ex. 1012, p. 92



H

CN 102110057 A W F OE 2/3 11

BB U T 5N ITIR B R AMEAF R B 1 2, dr 0 IO EAR BRI Ay 2 o B4
RE R A R

15, GIACRIER 1 TR A7 i s AL, JURPAEAE T, ATk AR 2 R M E R B A B R
TR By RV R B I DA =

16, WIBUAEER | Pk BIA7 i s A, FURFIEAE T TR AR 5y R TE A7 f B B AN BT IR 2 %
PEATAits %o B G b AE ] — Hbhk 2= (8]

17, — Mot S R G0, F T4 VF AU AR L8 RN HAth e B2 [R) i B AT Hk, 1%
HENAAE RGO DDA DL A R3S, 12 A H 2 Al A A
20 5 FLAth b 2 1A) (R R0 A, FURPAEAE T, BT I A7 il 2 AL AN BCRI R 1-15 22— firik
A7 A A

18, — Py fili 2R, F T80, A7 i s R AL G 2 D — A o R MR e ., 3L
REMELE T, i A7 il A AR AL 036 22 b — N HE S AR PP B, T el v LR R 4, 2L
R TR By SRAMEA T il R B TSR AR B SR M A7 Al 2 B 2 TA) ] A BT IR A7 A A A ZH A AT S8 A
#e.

19, WA EL R 18 PR A7 il 25 LA, PITId By I A7 filt 262 B Dy 2 25 BE A LAT A il 25
B TR AR B RV il B A N A it

20. —FiAFAEARALAL, H T — VH AL, AP A AR B AL S /b — A G R MR e B, S
FEAEAE T, A7 il s BELIC B AE 22 /b —AAE G R MEAF E, PTiR v AL BAT IR D)
e BARMRAR AT, fEPTRAF A BN, I 5 R MR A7 it 28 5 (A B S BUF 5N
BT AR 5 RMEAF A HEE. 5 2 ik VAL IRAR S DI e =38 AT RS, £E BT IR A7 1 A A 2
W PITIR AR 2 I PEAF il 25 . (AR W e 3 B2 HOF 5 N ik By R VEAF B

21 TIBUH SR 20 ik B 47 fik 2 2H , Pl B R M A i 208 L 0 B A B LA BUA7 i 22
B FTIR AR S I MEAT Al 2 B N A7 Al e

22. — MAFABAS B N B ATH T 2 A A B T G247 T SEALAR P 5 H A
e B ) OB AT e, AP A AR AR 2 D — A B R M A R B 2 /b — AR B R A
it B B 2T IRAAE LT 3AE -

NPT IR AE T SR VA7 ik 208 L B OB I 5 ATk 5 A AR R B I iy

TR AR 5 I A i 0 B RO 5 AR

HEMFTIB AR 5 I A7 il 22 B DR U AR B N Pk 2 R VA7 A2 ., b, Tk AR S
R A A7t 208 L 1 HRT SR B I 5 N TR B R A 2 L 1 A S A P R A M A ST P
T e

23. — AP AE AR AR AL N I B S #0735 AT AR B T A T S LA HE s 5 LAt
P B NA) BB AT, A2 AP A A S 2 D A B R A R B 2 b AR S R A
BB, Z AR LU N RAE

NPT I Ty IR A7k 25 B B ORI 5 5 AN IR AR 2 R AF iR B A 4

MNP I T I MEAF il 26 L T s 5 DA &

HEM BT IR Sy RVEAF Al 2 B AR 5 AN Bk AR B R A7 i 2 L, JLrh, AT I 2 2k
PEAT il 258 B SR I IR H s I 5 N T IR AR B I A7 4k 20 B X 4R A S A BT IR A7 Ak s A 2 Y B
7.
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24, — FPAFfE SR, H T 247 vH SR LA PR A b HAth 2he 8 22 TR] RO B8 A8 36, A2 A7 fitt e L
HAURE 2D — DG RV 5 E, HREAE T, A7 i B AR B 20— AR 5 R 1A
it E, I FLAZAT fili A A AL DL E A BRI M FITIR 5 MR AT A 8 B O OF 5 APk
A5 RVEAAAE BB I A2, IWITIR 5 I A7 fidh 22 B LU, JTHE TR 5 SR PEAE At 38
BEHR A E P 5N PTIR AR 2 A R B, Heh, WBITIR B SR ME A7 il 2 B S T iR B O 5
AN FTIBAR 5 RMEAT Ak 2 B A S AR T IR A7 fi A B N AT

25. — MR A LA, H] T G947 v S LAR T 2% by At 2he B 22 TR) OB 8 A8 0, A7 filt A
HARE 2D — A B R VA B, FURFEAE T, A7 il A I G 2 b — AR 5 R M AF
fili e B, I HAZA7 (i A A BB I B R I IR AR B O A7 il 2 B U O F 5 N
IR Ty RAEAF A REE (R A5  IWBTIRAE 5 IR A7 i 2 B B LS » IFAE PR A B R VE A7 A
S B IS BN BT By R AEAFAEREE,, Tor, WBTIR AR 2 SR MR A7 At 2 TR HR D e s
5 N 5 RVEAT Al 2 B IR A SR AR T IS A7 i A LA N IBEAT o
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TR 2L R R B R A N R BR324 75 0%

(€% 12D
[0001]  ACHIIE Y J7 [ e A o0 Fi A7 Al d BT S A7 (i s BT N B0t A2 407 ik, e e
A K PG iy RAEAF At B BAHE By SR A7 ik 2 B A7 it AR 2

BEaRAK]

[0002] A7 fiti #% K W] 70 4 5y Kk A7 fili 7% (volatile memory) F1HE 5 K VA7 fifh #5
(non-volatilememory) o 5 RMUATNE A CLIEB) SN ATEAT %5 (DRAM) FH#EH: 5 bl HLAT HL
i 2 (SRAM) 55, H AT A7 HOE B2 B A o0, (B i 1 AR IS 55 SRR O LA i 15 DK 5 3K
14t T W 2R 2k, R A B s I R FE & R AT At w0 16 N IR A7 fiti %% (FLASH
memory) , AH LU Zy e VEA7 it s EL A A2 S R0 A, BB AR A7 i 2 B v, 9F HL il T W el
AN FEU TN B R 2R B BRI DG . HE 5 RYEAE s A7 BUE SR T 5 2%
AT GRS T U .

[0003]1  H#T, # H T i EAAF il R S0 3= 22 5 M A7 i 2% W1 DRAM. 171 HE 55 2R P A7
fit 5%, 41 FLASH, WSk ek 22 H g FH T30 3k 1/0 B2 047 B A1 358 A7 i 1he 2%, bl 2 [ A s 5
(solid statedisk) B¢ U #L%%,

(ZRRAAE]

[0004]  — 5, fEVHSALR G B 1/0 £ 1 57l RAEAT IR T — Rl Z el £
DA e, HEAn S ve a8 8 A% 20 5 170 2 s 2 IR i e, DA A 1/0 4%
1A s o A7 A AR 0 OB A% S T A e #6055, DRI, A 8 e 8 9 A7 il R G 2 TR 4L
P FRE LR R 20T H AR RN R GE BE

[0005]  bj—Tjifl, A7 fif R YR ARG S8 Ve Pt s, — AN BE A, i [ AR A, 7 22
S A7 R GEEAT B A Bl 77 IR A R A AT S MNERL T T/0 4% RSN B a5 i
S UBAR, FEFE S AL T- 255, IR AT A1 B0 e 2% 7 1) — S8 1 B o ik S ik 2 47
il RGBS T3 RGERIAE

foooe] 3Ty, ML 1/0 4% O 5 A7 fil RGUIEAT Ml AT 75 2 ol h AR B (CPU) 1EAT
WA, X S — 2D IHAE T CPU [ B8

fooo7] 3Ty, it 1/0 3% O HA7 il R AT B A eds 2 b B hlds 2, BaH
AL B IR R B

[0008] 3 —T7 i, il SALAL TARBRARZS i, 474k R G P AIAF il K2, b fRFFIX L
BAEA TR, RGO F i ARG EAL A, MK — PR I AR G DG s R I Le 5
LETFEEAUIRIR IS A7 T4 T 1/0 3 O RRERL RO, th T 1/0 30 5AA R gL 2 18 A s
SRS B P EUR R RSN A

[0000] AW NERBNH T T/0 43 M AL S A (A LA T/0 #2547 R G R s
AT S I, E 25 JSPEAT it 45 W1 FLASH, 328 /3 - Ze AL R A A7 I 2 1) L 35 R
(EEIBw 2 E
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(00101  AHUFI—J7 LML T — /g A 540 (memory module) , iZA7fifh # A 4H A0 6 42
=Gy RMAF R B B D — D EHE S R APl e B DL R B AT W e s . 2R AT
a2 EAR YR U B 0 P8 A 15 ) 2 O PR AT Al 2 28 B N AR 5 R M A7 5 B AR AT A A AL
P IR AT 9

[0011]  #F— LSt 5], 4 500 A2 o s 1) 20 e SO 2 28 — 84 1, ik AR 5 R AT it
A2 B AR L IX SR SN G R AR B R A s SR B B R S iR A
B, Fa8 Tl A 5 2R P A7 fi 2 S O IR AT I e 5 NAE B R AT R

[0012]  #F—4BSjtE b, 77 fit 2R A4 T 9047 — TH S LAR B 2E, L CPU, b2 =, i
o 1/0 B M i L2, 2 M AR A e .

[0013]  fF—Lesujfi o) b, F7 i g T2 2 th— T fs a3 i, = 3 i) s 1 AL TR 2% FUA7 it 45
B it

[0014]  TE— LB o) vh , A7 fifi A5 LA IK) 2 S A7 it 58 H TA7 i vh AL AL 38 45 IEAE AT H
5 -

[0015] By A7 S EFEAE AR T B A BEN AT BTl 22 B (DRAM) i A BV AT EUAT fiti ¢
B (SRAM) 5. dES) R MEAF AR A FE AR T N A7 it 26 (FLASH) 2k F Bl LA BT fiti 2
H (FRAM) \AHAZ BEHIAE A ftihe B (PCRAM) %%

[0016]  #E—LESjifa sl , A7 it B A A1 2 22 25 4E — B BRI ML AR L 1 28 /D — NP B 1
p5 Y52

[0017]  #F—4Lsjaf) b, th B LLAFE— AL B AR S

[0018]  iZAT fil RS AL ARG — A EHE L 1, iZA7 i 2o A U ik i 5 32 O b5 HoAth s 18 9k 4T
s #e . 7o LS v, 28 @R O XEE 2 (DDR, double data rate) #2110 ;75X
S A, AT i e AT R B 1 RAMBUS A7 At g A4z 1o

[0019] 75— bS5 h , B O P A7 i 2 B AN AR B O P A7 i 2 8 2 [) () B0 A 40 T DA S B
W] 170, 4 E AR 5 R AT 2B 2 ) R AT i 28, 5l E Z) R A7 B 2 aE 5 R AT fig 2
B o AE X SR, By O AT A 26 RN AR B O AT 2 A R B AT 4 T DL LA )
Horp, 5 I A At 2 BN HE 5 R M A7 il 282 B 2 8] (R R AT AN 28 ol 48 1l 25 A7 iy A R A4 L
fth 28 & 2 TR B AT #1145 )25

[0020]  #F—LEsjta o) b, AE it g AL N AR —AE B AR AR 3 B e AR B R AT
FEHIRR, LA X N (AR S R AT il 2

[0021]  fF—Lespj ) b, 77 fifs g5 AR 2L IE A 45 ) 2R MR A7 i 2% i fs il e, DAIs il &) R e A7 ik
B,

[0022]  {E—HLSTHE WG], A7 fifs B AR AL I A0 R VR X B A B, DU AR &) AR AT il 2
B R X

[0023]  fF-—LbspjE gl b, £7 6 A AL WG I B I EUE B ', A E S R A E
A DX B 3 S IR P38, T R ElE 2 R AT A 2 B A H o

[0024] LS b, 77 g A AL AR — A T ZE A7, LR AT Hh AR ) R A i 2
e PR o AE— 2B S b, BN HE B R A R AT HOE B T T 2 A7, UL =
P IR A

[0025]  fF LS o) b, A7 g g A AL RS — i A FiRE R . A Ao Bl B AT

6
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FERLH SRR U B A2 LG R Y B A B S vh, 2 a4 0 O R B 1)
5y RMEATA T2 BT N IAAT A AR 2H A1 22 B 3 2 1 da 2 B, R4 R0 'S dr 24 Bl 2s
5y REAT LS B HIE . dn 200 Ao B BB H &) R PEA7 At 3 v th 0 22 A v 24 B
ORI RN B 24 B4 B R MR AP it R B RS o U 25 BUBE B B B N FE 5 R A7 it
P E IR SR O A A, fr 4o o BB R R dy A S e gh HE S R AT A
Bo Mo iEE B BRI T R A7 it 25 B S U 915 N AE S R A i E a4
B, BRI 4 43 Be 2 B As e b R . B, B Ac e ds i | Ak — M A 2
Gy VAP, IR — N E w2 2R G R MAT A E . a2 o0 Bl B I BN AE S 5
PEAT At BN I B N &) R AT g2 B 10 d & 0, R IR 19 d 2 2 FC 45 25U <S e ds
WL E . B, AR A HRE B DN A AR R MR, TN E AR
Gy RS E .

[0026]  ACHITE [ S — 7 de it 7 — Rt ST R S, T 2847 —FSEHLA 1) CPU FIH:
fih 25 E 2 IR R A e o %A R A EFE— D2 DR B DA — A B fsdilgs . 1%E
s Tl g 4 AT At A AL 5 AR B 2 [R) W) A 40 o 12247 il R AR A A G 22 /D — A ) e AT
AT REE 2 DN RS R PEAT i B DL SR A e s B8 8 . IR A e ds e B AR YR
BRI fe S HhiZ 2 — A 5 R A 22 B AL 2 D — A EE 5 R ARt 25 B AL AT
PRI N R ER AT 4 o ATAERR AL ) B AT i 28 202 B AR &) R VEAT it 2 B 2 TR W BR 22
AL T H 2.

[0027]  fE—Lesijif)rh, =4 dEs v] Lo — IR ST BB R, i n] Do S e v LA #E
2

[0028]  ACHUF X —J7 HERHE T —FiAE il 4], 1 T 2247 i LA RS 5 HA A B 2
B IR AC He . AT AR IR A R 2 b — D G R MEA it A B E 20— AR B R M AT it e
B DL SR AT e A A . AR AT e ds 2 AR L B Fe AR E R D — A 5 R VEAT
il 28 B RN A D — A AE B R AT i 2 B AE AT G A 4 N I 2 A ¥ o

[0020]  ASHEM X —Jy M4t T — P Ar g 84, H Tt EVL RS, 27 G a4 A 55
BT R I BE R D — N EE S R A2 E . b, B S R T BT T
M EHR G T M EBARIRAR S I AE A T EVURET , 5 R AP 7] H TIsATix e )
HHIFET .

[0030]  ACHUIE I S — 7 HARME T —PAE 2L, H TN R R, AT 678 B4 45
oA R RSB R R D — AR G R EA R E . Hod, AR RS E VT H T
M EALR G NS AT RS U AR IRAR AR T, 47 ik 22 203550 B R VE AT it 288 1B A B 2008 o

[0031]  7F— &5l 4] vh, A7 fif 25 A 2H A2 0L 5 | A7 i 28 #44H (dual-in—line memory
module) .

[0032]  fF-—LES ], A7 AR AR AL Sy XU R ZR UM 5 | AT g 234 .

[0033]  {E—2ESTEM b, AE S R HEAF RS B M AR B K TE T 5 R A IR MBS

=)

o

[0034]  ACHITE X — 7 L T — P A S B4 N IR 125 7125 A7 it A2 A 45
B G RV B 2 b — AN HE G R AT AR T A RRE DU AR (Bek A
TR H S AR AE 5 R PR R B D BB S IR SN S R iR B R A s BAE S R

7
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17 B XA 5 DA B IR B 5 5 N 5 RIEAT i3 B .

[0035] £ — LSl ], IX LEH A AR S I MEAF A 2 B R B LD B SN B R A A S
(Rt REA el B HAS . £ STl b, X LR AR AR D) R PP A B TP R B A
5y RNVEAF i 2 B I R ACAF W AR BT AT o 76— S0, 3K e 76 AR 5 R A7
it B B H BB N B R MEAF il B I R AN 2 i A s S AL A I

[0036]  fE-—— LS, A7 fili A AL IS W HREZEAT , T IR BRE LU $4E A8 A AR S R AT
BB B IR BB A AL AT s DLRAE A7 T IR 255 5 5 R A e B .
[0037]  AHIFHY S Iy MR T — PiAF B AR B N FO B 5275 ik, A7 i de AL 6%
G RIEAT A E N A D — ARG R VAP R, i T AR LU 8 E ROk A
TP A B0 2 M AF A B B P B 152 OO F S AR B R A A B IR 2 5 B B R A7
R B I IR LR 5 DA I LA 5 N AR S R A b . U, IR SR ds 42 5 1
AT B E P I B ANAR S R A7l e B L B AN e i R4 A

[0038] {1 LLSLlifs] h , A7 Al g B I B RE S247 , Tk B LU #AE 30 B 5 R IMEAF 1
B X LR AF AL SR AT P 5 DASAE S A7 R I L8 5 AR 5 R AR B

[0039]  7E— LSl o, JX LEEE A A T MR A A R B 2 B S NAR B R MR Al e
FI R AN 2 e o A5 SR b, 3 SR 78 I S R P A i B B 1 H B S N AR
G RVEAF it R B W R AEAT i A A AT o 7 X — S b, IX SO 78 I 5 KR A7 i
LB P BB AR 5 AR MEA 7 i 2 B I R AN 2k A7 A 2L R AR 1

[0040]  ACHRIERY S — Ty R At T — FiAF A B AL T o AL iIZAA S B S 2
DA G RVEAF AR B AT il A A L I G 2 D — A AR B R AT i R, F T AE i v 5
HURIERGE, o, B JMEAF il 2 ERIHE B SR VA7 Aok 208 B M A0 A7 Al AR AR Y U AT H5dl 2 2o
[0041]  ACHIERY S — TRt 7 —Fife it B4, M T — o S0 iIZAA A B s 2
DA G RVEAF AR B AT il A AR AL IR G 2 D — A AR B R A R, L
AT IR VI R ARIRAR S I, EAF A A BT N, B I A7 il 2B L P 1R N s e B O 5N
A5 RMAFAEREE. A TN ARIRAR S VI e 32 AT RS, FEAF S AL N, AFE 5 R 1A
it 2 AR BB e SR DO 5N S A A

[0042]  ACHIIEHYS - Tr iR 4L T FiAF il 2 B4 N BB ACH 7 2, A7 il A T
GeAFVHSENLAY CPU by HAt2he ' 2 [R) FO B AT, i A7 i e B AR 22 /b — A 5 R I A7 A2
BEME DG R VAT SRR, 2 AR LU BRAE RO AE S I A7 fif 2 B SR U
P I ENPTIE 5 RNVEAF AR R E W A & 5 AR S I A7 20 B 1 O 5 DA AT AR 5 2R 1k
AF At B B U 5 N Sy R MR AF i R L, L b, IR B SR M A i 2 L O O S 5
RANEAF AR B (PR A A B N AT o

[0043]  ACHUIERI —Tr iRt 1 — FiAA il 2B 2H I BB AC T V2, AP A AR T T
GeAF T EHLE CPU L5 T A e B 2 18] i B0UH A4, AZAF Al AR B AL A 6 22 /D — A S R A7 it e
BEME DDA RV E, 2T AR LU 8RR AR 5 SR A 1 258 B U
G NARZ) RMAF B E I A2 s By SR MEAF A b B O s LB B AR VA it e
BEE YR 5 NAR S R IEAF R B, Forb, I I A7 i 2 L B O s 01 5 N AE 5 R M AF
il 5 B R VS AEAF A AL AT

[0044]  ACHUER — Tyt 1 — FAF 24, Hl T 247 tH AL B s b A e B 2.

8
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[R) B E P A A7 AR B A B4 B2 /D — A B MR A A B R A2 b — AR B R P AF fif e
T o VAT AR L B BT A R MR A B S MR it R T R R O 5 N AR B AR A A
(Yt 2 I Ty R AT i 2 BB T R, IR 4 A 2 AR MR A7 il 2 B U S 5 AR S R MR AT
B E, Ho, I By R MR i 2 L T OS5 O 5 N AR 5 R MR A7 A B B I PR A R AR A7 il A Bt
HABEAT .

[0045]  ACHUS IS — 7 HERME T —AiAr il A 4L, T A7 v AR B B AR B 2
[ PR 250 S8 3, A7 il AR RIS 2 b A B R AR R B A A D AR5 R MR AF Ak ke
B o AT AR B A B S MR AR By SR A7 At 2 B SR ECBUE JFB N B R A it e
()i 2> AR B I A7 il 28 B B ORI » FFHE AR S Rk PEA7 il 258 B B U e 5 N 59 ARk
PR, Forh, AR By SRR il 20 B B ORI OF 5 N\ B SR VEAF il B 0 B R R AR A7 i 2
AL N AT

[0046]  ACHIIE I BETH AT DATE—ERR I Fydlg v LR Gerh CPU A5 il 1 041, 32
W EHURGIT RMLIE FE LA S AR AT AR IRAR 2 22 T8 D8 (R T8, AR FRARA7 A 3R 5
HIZhFE

[R5 AR

[0047]  DUR B4 A FRAR I — &8 70> &5 4 LU B B AT DL Ay s PR A R3S o DU B e
7N T A HE ) 2SRt DA B BOR N B B M PR A AS HHA (R R B AR 225 DU RS
Tt 75 X5 b S B AN 53 AE A B3 B8 75 R BT DA B ROV N A 31 5E 22 L St
B, I HER A s 1 HA e

[0048] L 7R T ACHAE — NSt A7 il R Th e

[0040] & 2 JE7R T A HRAR — >S9 mb 48 DA 32 458 W 25 O3 B0 5N B I IR AE i e
BRI .

[0050] [ 3 JE7R T A HHAE — AN St 1) A By R M A i 2B L 1 BOOHAE 2 T e 2 1 O s
HITAE I o

[0051] P& 4 7R T A HAR — > SE 9] o AR 2 2R MR A7 i 2 B SR OISR OF 5 N 5 R AT
BB TR R TR B

[0052] & 5 JE7R T A HRAE — > S0 o A B O 1 A fih 2B L 1S RO O 5 N AR B R A
it B BT E R E

[0053] [ 6 JE7r 1 A HIE STt b M By SR M A i 20 1 OB & 4 i) 2 (1 77 7%
IR o

(BT AK]

[0054] DU REXS A BT (9 R ARSIt A5 BEAT VR A A » I HLIZX SO IR P g 24 b F7— B
FEARN T M BEARA FOE o W] DATEAR, B T A FROS AR I R AR S A1, 38 W] DAFEAS S )
R AT RNV B PN T AR S5 4 L 12 5 DL F i DLAAS HAth STt T 5%, X A S TS SR AKARAE
ARG R VEE 2 W o RIS LU BARSEEGI LR+, 7 XX 28 H ARSIt ) 124745
FE IR, P SR L8 5 AR, SR T SRIK 28 AT 1 A I AR BRTAS FE AR P TE L, 3K
SERVEHITE F %Y i AR LUK R AT BOE 2R EUH R B BRI S 80 . bt “ 3%
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Be” —ia), AMUEFE E B %, I A FEE o oA A B g B

[0055] P& | fEoR T A HIE— A Sl P A7 s R 40 100 [ ShRERTE . f7 6% &40 100 7]
T84T CPUC I RoR ) HHALRE 2 M EE A . 7% R4 100 A48 #5145 101 F
TFAE A 103, AME T UL, B 1 TR sl o R IR T — A7 A A5 2, {H ] DL FR A7
A2, — D7 RS LR TR DA a4, thln 2 4~.3 4 4.6 5%

[0056] AT 101 #EHIX AT AL 103 LS E1E.

[0057]  FPfigasAsigl 103 RFEEIR B2 11 105, A #s A4l 103 @it Fednz 11 105 5 40550k
ATHAR AT . AE—2esz ), 0354 O 105 7574 DDR DIMM ( XTI 3 X4 470 A7 il 25 A5
20 ) RS I BRUE, b DDR-1.DDR-2 B DDR-3 45, 7E—L65jife) v, $4 P2 11 105 454
RAMBUS 175 #5455 21 ) B P 12 b ife

[0058] A7 fiti #s BEZH 103 40§ 2 A B A& Bl ML AF A7 i 22 B 107a-107n 1 3)) 25 B HLAF HX
fFhigde i HEy 109, BT BT i 2 B HIRs 109 28 %)X 20 & B AT BT it 2%
107a~107n BB HRAE o 76— Lo f) b, Zh A BEA AT HUF il 2 B s 8y 109 R g2 £7 111,
FHULLEAE BN Bh A MAAZEAZ G5 B 107a-107n (AR R / S 3h 25 BEHLAT B it 205 B
107a-107n i H FIECR

[0059]  FFfigasAsigl 103 LG 2 A NEAF G2 E 113a—113n, JF HXT N A — A T A7 il 2%
F 113a-113n BEG N A7 2 B 1 H18E 115a—115n, FH DL T ST Y. [ TR S A7 i 26 8 1 s
Bk,

[0060] A7 Sefiis] 103 WAL FERF AL S 117, LAMRALIH A SR A7 il 2% 5 113a—113n [E4F ) »
TS T 117 ARG X U B R 119 M5 IR EUE FIAEE 121 s X PV PSR 119
RS0 PR IR A7 it 28 113a—113n A (R DX B, FF 77 1 R e i R AT FH IX e il X e, 1325 9K
B AT 121 WAL S DN A7t 2 B S X R B2 5 IR, B 1k RGN R X BB AT S
(TR TS et T A DX B i A3 26 X Bl ol B4R IR

[0061]  fPfifids izl 103 i BLFE— D ar 2 or Bl & 123, Wi £ dE 8 11 105 Bell B bl
101 R R4S, RN T4 KI% BTG 103 TR 2 E .

[0062]  AFfifi 2R AR AL 103 18 AL HG — > P i B A8 #4580 ke B 125, DL i) DA 87 i 5
113a-113n 5EAFENAEIAEMERE 107a-107n 2 (A [EIRATHL . N BB A2 S48 ) e
125 0] DAL FE S — 550 A0 e s th2 B 127, DL B N A7 At 5 E 113a—113n S B8 015
NBNAEPNATEATAEZEE 107a-107n [IHEAE. WEEAR A Heds dl2e s 125 7T LG EE 2
Pa A dd2 129, U6 NS A BN AT B3 & 107a-107n B2 IF 5 NN A7
22 113a-113n [ERAE. L850l 4, P EERAC s il B 125 v LR AR S HL
SEIL.

[0063]  f7fifSeMbis] 103 AL HE PENZEA7 131 FMreds & 133, THZEAF 131 F T2247 M
NIEAF it S E 113a~113n B2 WEPE . £ s pl b, THECZEAT 131 (47 98 bb s A~ T TR
AT 2 B AL 58 K o 22 A TR IR A7 i 2 B AT O B 2 T 2B AT 131, MK S [ A7 i 2
B2 R EE WT CLIFAT S N PREUZEAE 131, W] LAAE— @ FE B b ok DA 3o A7 A2 1 4 1 F 3
BOH R, LR S A 25240 103 B30, PIESEAT 131 B A | 133 530
105 ZERz, HMM N AT AELEE 113a-113n 32 H R B A a2l 103, MriessE 105 4
MTTELZEAT 131 3 B 204 % e il 4°7 & 2 B2 O 105 bl 209, JF 18 i 2di 42 11 105
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H—EEE

[0064]  7C—2EsTjfi i) b, BT EATAEEEE 107a-107n FIN AT EZEE 113a-113n
LE [F)— bk 2= [a) gl g bk, s A FH— 88— gk 2= 1)

[o065] DL N&5& K 1 AT 2-7 Ui B A HAE — S b A E it A 103 iRt
[oo66] P& 2 FEIR T A FAE — AN SE ) T 204 B R FIRE 101 B SIS BENLAT BT it 38
B 107a-107n (7775 200 BIREE . 53k 200 A% DU #4E R 10 105 $2dk  E)
28 101 KX B SN AZBAE R E 107a-10Tn 2 — B EZ DT EEEN S U L T
BNMEHR (201) sHdRE: 1T 105 BB dy & R IX A 2oy Il & 123 (203) 54
1 105 R B s A 3% A EAF 111(205) sS4 BeEE 123 X2 e 2 i i 2 347 J iy
(207) 72y BLds E 123 RIEE M2 48 o) PN AT HUT fift 252 B 428 109 (209) ;3 2&BaEAL
TEHUAT fits 2 B PR )28 109 AR M & 0 i3 & 123 Bl B ar S ZEAF 111 PRIBHE S A
RN AR BN AZHRA RS (211) .

[0067]  #E—LEsjfa ], Ay A n] LUALHE 75 B S N X LE SR 16 30 25 BE AT HUAT it 25 B 16
HE

lo068]  fF——SBsjfifs] b, Ay B E 123 W] UARIE B R i dr 4 &k B i dr % A8
s R, Aoy OB R 123 ] DU WO 6 i A, AR I T 45 SR e
B A R AN R
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107a~107n SEECEHE 14 7574 300 IRFE K . 7772 300 45 LU FEAE 28 11 105 Blic il 3=
9% 101 & H B B ASBENIAZ B %52 8 107a—107n 22— B2 AN SR a4 (301)
iz O 105 LRI ) a2 RIK LA M2 A BLBEE 123 (303) i A o Bl 123 Xl
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109 (307) ; ZhABENAZHUAE il 2 B 122 1 2% 109 H 4 432 e ) 16 i 2 455 10 B 24 BE AL A UL i 2
B 107a-107n 132 A I Lo R 15 25 20 £ 11 105 (309) %z 11 105 X 2444l
RaRgs FEHIES 101 (311) .

[0070] & 4 JE R T AR HIAE — A St 45 TN DI A7 i 36 113a-113n EHUCER 9 5 N3
ABEALAF B AF S E 107a-107Tn 1 7575 400 FIRFE B 77k 400 45 LR #4E BE 32
1105 L2l i =4 HI4E 101 5 H 1 AR AT i 28 113a-113n BHUER 5 AN SIS BEAL
AEHUAF 36 E 107a-107n W% (401) ¥ 11 105 BB BN fr & Rk 25 w2 3 i ke
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W B fir 2, 77 AR A A A 52 B 113a—113n 1352 BUERIE (0 dr 2 I i dr 2 Rk 2 RS
117, P= AR IX SR 3 5 N S BN B2 E 107a-107n [ 4 i iZm S RILEE )
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[0072] P& 6 FE7R T A HIIE— A SE A =42 H RS 101 A RIEAF 25 E 113a—113n S2HUEY
PE 17718 600 [ITLFEE . J77k 600 BL45 DL N E1E 2B 1 105 N F )45 101 BN
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1. —Fifrfgasisties, s
BB, ATAEVEREEEUhIHE SEdRE S,
5 EoME, FATS555KM RAM s e B8 e
E=RER, FIT5 NAND 7R a8 B OEHE:;
G RMEATERS, FTIHER TR FESERIss i mT 5 | S, kR3]
SRS T EshndiE s B E
TN — SRR — R FE R TS TR SR — HuhE B BIFTIR NAND 1%
10 fEaSEE M Hhl, DARATHEEEA R T 28K Bk NAND fHif2s2<E
IR —H b R IR AT TR 2 M RAM T B AR BAK
T RFEAFAEAERTIE NAND FrigasE s b AbrBdE S1eis
TEFVERTREAT TR Z) At RAM Trdias - e < A e — B R E
2. WIBREER 1 PR IATAEesshes, D EFEEER RS — Sk
15 RAM.
3. WIBACRIEDR 1 PRt HrfEasisses, H—2a8E:
FITF WIS — BBl NOR Prlldn4, HATXIITA NAND fFifseE
BREFTIR NOR 2 E .
4. —PifhEeAEHIRs, S
20 F—Rg, BATAEVEER S STEIRES:
FRE, FT 555K RAM Ffss 88 e
E=RE, FTS5 NAND 7Hsass B NiE;
NOR fHitigs, FHTAAER T IR AEss il iy g [0, Frkars R
SIS M S PSR gl s =
25 AT NITIRE— B NOR Villan®, FHHTHERTIE NOR 1Figas, LA
KT HEAERTIR S KM RAM T8 DIAEH NOR {2 M E ISR E: LK
FTEREVE Sy ATA T35 E 1Y) NAND 1HiE3E BN E .
5. WCFIEEK 4 Fiditrfgesismileg, —b 0.
e, HTAHER B N BENSEHISE, RS TRRASE—
30 RZAUHENES R NOR #4E. RAM #4EHR1 NAND #4E.
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6. WBFIEESK 4 FriRirFiEssisHRs, H— D afEEREIIINAE — Rl
5y Rk RAM fHitse g
7. WIBFIEESK 4 FridifiEfEessissies, H A THAEIA S % RAM 174#
PREEE DS NOR THisss R E TR B — D4
5 BT ME— BBl —ihlkH B TRITR S — i 2R NAND
BB R, IR TEIEME AT 280K B TR NAND frifaskeE
FRIEE bR IR T IPTIR 2 S RAM TAEa< B HEEE,; BIR
AT IRFFAETERTIR NAND TRfaseE i s b AbH s 517
TEFWERRREATRIFTIR S Mt RAM FHAf25 T BOEEE < (MR EdE— B e E .
10 8. —FIMHfEssFshiIes, HdE:
F—Rg, HTMNEVERERIHE SHEdRES:
R, HTS55 R RAM A2 B IER;
FE=RER, TS5 NAND 17 e B 0%,
T T AER B THERENSHESE, PR SE A TR REHE—
15 SEkibhlsr R ATIA RAM fHESR S B TRV ERN B TR NAND e E
HATHRRAE.
9. —FiIfEEssFEHIEs, BE:
F—igk, HTAFAEE RO E S AR E
BB, TS5 4R RAM fHiBas B3 IS
20 NOR G RMEAFEZRERE, HAPTAR NOR JE5) A AR B AL E
FTEAE IR AETAAS, Bt IR RSBV TIR S — R gk FIvIsE—Hh
AEAF R NOR WM ard-ERfEi%Z NOR 17ifns, #ipmdEHesalfpnRss—
SR FIEE TR T RAM AR SGREIX RAM 1788, DA
R BB FTIR S — B2k B = bbb BTl NOR Wlar &K E1E1%
25 RAM f7fifas.
10. —MIEEREHIRS, B
FE—RL, AT ERER O E S AR E S,
BB, AT 55 RN RAM THiGa B I
NOR FEB) RMAFHERREEE PAKL
30 FATER, AT AR E EVERENSNSE, RSB THBREE—
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R THhES B EE A NOR FHiERs2E B HITiA NOR THBERE. 1EA RAM 17
EPSEE TR RAM fHifasdEE . B NOR fF a3 BN ERPTIE RAM
BB AT E
11. —# NOR 3%, E:
5 TR e — R B TS,  HERE R T NOR thillarHE5H
%’“E'\ff;
ik esiahiiaedt— BE TR NAND f#a 5 NAND 1Higas
REUMTIRIGHIE ELk;
Fridf g hlesdt— B NOR 1Hites, AT AR T B s g
10 B3I ER RS, I T MR E — B2l NOR pslar2 3§
HAEFTIREE — a2k Bk NAND Ppilliin4, DUEHL NOR s B lE:
NAND T B 58 LR BB, HADER I s — A i B e
FIFTIR SR — B2k
HA PR AR R B R e R 3.
15 12. WACRIZEK 11 BT NOR f7figas, #H— 0.
PR — SR P B E R =0, HATRA RAM THiBasHY
5 RAM THEs R B TIEE.
13. WBCFIZEESK 12 Fridir) NOR fHifiss, t—b0udE:
TR R = B2 RAM 7i#2%.
20 14. WACHIESK 13 PR NOR 17ty A md RAM fRifes SMar e
FREEERETS,  Fds A S TR S — s AR e CARRI R .
15. UIACFESK 13 ki) NOR f7ifas, HAPTA RAM fFifss- 5 E b
BRI PTIA S — AR R B U E— .
16. UIACHIZEESK 13 Fridhi) NOR fEfias, A Hmd RAM 1Figes FAVERAER
25  FARRITIA NOR Plan2-FIITid NAND [ B 1 iR AT
17. WIBCFIELKR 13 FTRA) NOR 1758, HE—2PftE:
TSR TR S — SR B I — P A 7%, HATFMAT
PR B3 — Rk iHbhE53 % NOR EEFMIERFTid NAND FHigasH) NOR H4liiE
YERIZ%
30 18. WAFIEK 17 PR NOR 17425

Petitioners
Ex. 1012, p. 113



200610064498. 3 /A = ok B /T

HAmdF 72 A T A TR B — R githhlsra NOR #4E. 4
FTi& NAND 778251 NOR U3 E. RAM #H4ER NAND #5158 HH

HPHTFoIRkEE —RENHIEFITRSEER 8 EVREMN SIS
.

5 19. —FHERITHERS, GFE:

TRy, HEGHTAINERERCHILE S IEIRE S HIE R
2. AT 5 NAND FEf e (R se —aek: TS5 RAM fAssiE ik
FIE =Rk LI T5 NOR TR RS U 52k

EER TR — B 251 NAND 17fias:

10 R PTIRSE = B RAM f7Aif88:

R TIASE VLS £ NOR Higas: 1A

HH RSB ISR, TAERTR 8 — a2k B3R 4E) NOR PHlan4 .
RAM 141 ATA NAND e

20. WIRARIEER 19 FriREnE s, BRI s e R A SRR

15 BET.

21. WRCRIEESK 19 FridHiBRfAEes, Hhmdraass b S B —Ek
FRERELS, T NAND TAESs 28 SRR E L, id RAM TrEss &R =%
R, AR NOR fHERs P AR AR s hIgs 4.

22. UIBCRIEESK 21 FdnpEafraEss, L mdse—. B ME=4H

20 BREUBEERAE—E.

23. UIBCRIEESK 19 FrdR A FERs, HimdEss s —Emk
FEEEELS, TR NAND st @R AR IE T, Fid RAM fR#ssfnpmd
NOR TS AR AE TR 2R RS .

24. UIACRIEEK 23 Pl B EERs, RS —sE A A AR

25  aERAE—E.

25. GIBCRIEESK 19 Fidi B AAFEas, IL9ATA NOR frites A TAHeteT
A, HARCE RN T1ES NOR HhrIpmdss—magk BRI —Hhht, 16X
RAM HuhHFIFTIARSE— gk RRss — ks BLAAEN ATA NAND HlHfpmRss—
BER SR =it

30 26. UIAURIEESK 25 bt i@ RS, FL9 AR NOR frsas ATt —b4F
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A E TS s s e s s R E IR AR

27. WIBRIEESK 26 AR BRI ERY, HAP TR iEsslasit— P ass.

TATRS, FATAERA TN EEMGESE, TiREHSERER B — B
sk NOR #4E. TR NAND 17i%3%1) NOR S E. RAM HAEFM

5 ATANAND #+E.

28. UIBURIEESK 27 Pk B FAAA4RS, ik NOR fHigssH T1HE—01F
fBWACE P T RAM Frfisas FVER TR ik NAND 1#Hi#2511) NOR 540
B R AT RS

29. —FhIENIATHERIFites, COfE:

10 B EhIRs, RS BV ERE I TRt E SHEdRES
HIZE—Rgk; FTIEEEI NOR fHE2s IR Ak H TR RAM TR HI5E
=rgk; FTEES NAND fFHAERSHISE IR 2R

HERERTHR S R ELH NOR T7ikas;

EERPTIR R =R LRI RAM F7#28:

15 ERERIFTR S VU 26K NAND 17i53%:  BAK

TATRS, FATAHER A BN EEBENGSE, bS8 TReRES —
BRI — IS NOR BifE, d5K 1 85— R R sE — il 43 i ik NAND
TFAESSI NOR AESIRE, Wk BB — BRI =k o0 RAM #:4E, LLACKISK

H 5B — RIS DU hhES) 1 ATA NAND ##+E.

20 30. WALRIZEESK 29 BRI EN LTI E KRS, ik NOR s 55T
IR AR B R — R B B O

31. WIACHIZEEK 30 A ENRTHfERAFiES, Bk RAM T4 50T
R IRR A B R B

32. WARRIZESR 30 SR ENLRT e RS, SL s RAM f7igds 258

25 —EERHERETS, DL GRS hAe SR AR RS, IR HILPETREE
— R S A S A R R R .

33. WRCRIEEK 29 Bl BN IRIHE i fEfigas, HAHTR NOR fHiss AT
THSWECER T B3R s IR R B R RS

34. —Fh NOR #U 7R, BFE:

30 THiBaHEHIRs, HLRE R T T RadHE s R R E A A
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e IErEERS, HRAAATMEYEEREUhA AR E SR R AT
5 RAM Trifad i EERsE —ngk: DL TS NAND fAf#dsi IERR R =
BN

R TIRSE — Rk B R E RAM 17i#2s:

5 FEEFIFTIAE =B 1 NAND 17ifas:

T MRS — B2 NOR Pl fss—Hhl, JERTRAmReR—th
hEBRETFIFTR NAND fgasise —ihht, AR TN IEREMERNTIR NAND
TEERSIZEE, F HATIA RAM feas FVEA T2 E0EK B 1% NAND fA&as T HI5E
THERE BRI EIRS A AR

10 TR E A =R RAM TR 576 NAND /7 H HISE —
Hish-A I 2 TREE— B AR

35. UIBURIELSK 34 i) NOR AUAFERS, R THr B AT
R TR B OIS BT E TR E By R AT s P AR

36. UIAUFIEER 34 FiAH) NOR U Fi#ias, HAAmds R RAM #ik A

15  BIFHREMeEHest, JFEEAP IR HEasasilRs &8 — R B E L, B
HAFTR NAND 77if a5 258 SR BN EN s, T B ATRSE—FNes —Etdige
.

37. —FPfEiERRERE, G4

FiEasEhss, HAFHT S 2N FYERERNERENZ I E Lk, BE

20 ME—RESEANTHNREEEER RN HE 0

TR ZE2ANE RS R S A,

R BRI B 2R NAND 17ifigs: FHE

HAFrR FA B — N BA IR B IR NAND FHAEa5H]
pedin

25 38. WAURIEEK 37 Al AT, H—a¥:

TR e R 2N R =02

HERNZEA R = R R AR SRS s s

R AR BB T HH B R B M E RAM FEfifiss: JFH

HAFTR ENERE S — N EA R TRE M BExTITd 5 R RAM

30  FHESRHAEHL.
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39. —FiFiEeREeE, B
iEssEhes, HAFHTE2ANBNEEFROEENE—EZ, BN E
HIZEBEBHRAEE K B TR B R TR N Tl 58— S 2R A7 B e B
FHEENES: M HEERREC A 2N R M N E=04:
5 ERERZENE BRI EAE D BRI R,
R — R FR B S —HiH B 2RI NAND 1728
HATREY ST S — B EEE RS — R TR NAND 7%
ARAAFEY
R = RSB A SRR R,
10 TERERISE AR F BRI EE R BRI B M RAM frfiass FHEL
HAFTR BN P — A BRI RS A g nid 5 R RAM
BRI IATE
40. —PMMHEAREEE, OFE:
fraasihles, HAEAATS 2N INEREROERNZ N E ALk, Hig
15 NE—REATMIARFFYSEERBUhIHE SAEEEE S, FHT5 NAND 174
BSEEEAEE R NATS RAM THBSEOERNE =R URKHT
55 NOR T a5 ERRNSE VY S 2k
BERRTIARSE BRI NAND 1FH#2s:
FERFTIAE =B 21 RAM f7fifi7s:
20 EREDMA SRV R 2 NOR THi#ids: FHH
o BT At A5 AR W S T FE TR AS R 58 — R ER B — A~ _LAR AL
NOR A4 RAM islir441 ATA NAND Hhidan4-.
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GRS

5 AHFESRT 2005 4F 12 A 28 BHIRATHIIEES HiF 60/754,937 HHRSEA, 7E

HHFAFL AT TR
BRIk

AR N —FIFAE R T, SRR, WA PRI EREEE, %
TRt A B A RO REN L A R RS RIS, TPy bk

10 H1%| NOR 7#£2%. RAM T7ifas. FIVEFT NAND THERS IR a7 AR
£4 NOR (PNOR) ¥EM] RAM 7ifa%. LAAz ATA #&UEHES % NAND 7%
28, PFAHBMERIEGRIE I A BN B RN — NS OB RSR. AK
I R — RSP R B P EAIRAATS |5 NOR 1HESIAFESE
28,

15 BHREOR

5 KRR AFE i35, 140 SRAM Y, DRAM(EE SDRAMDEE PSRAM

CFICGHFR RAMD, SEASTUS - RS S0, ISR B AR M AT A8 AE

Hihb gk bERkUaE S, EEdRRGE DIEIRES, HEAEEHag ik
EHES .

20 4T NOR BUHES FMATAERREATURA AT, S, TAWESIRAMS
RAM HIFRFIZEANFIHNE B 2R FRGILE S, 7E51RHE5 RAM HIAARIZSZEL
PEREL FEREAREE, FEAASIRMEA RAM AHRIEAEYRHEH ALk Mk
#HHES. 5 RAM Z¥l, NOR FHsasZRit A fitasE. AW, BT NOR
BT LME, 1T RAM ANRE, EUBXKEREGEPUERR, EibixeeR

25  Hard R ELM R EEFRESU T R A4S NOR 28 . IX#R4 NOR )
Wird . FEIETART, FAEPFIN NOR Hiitard: 1)S5HVIH ntel ZAGHI
AT SEESEBRIIREM TS 2 5B AMD RAGHITMY AT SEEHA T
BN AT S, LEE— RIS, NOR sl RS 5 RAM s
FFREIRIE. EEfEHlRg. TE, FHH) NOR 1FiE2s B Al LALALAKIN

30 HESES, wiSPL. LPC BWFEIFEEERSS, BATHRAEDE. MhtAsgiiss.
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NAND RUHES) RAMEFHE R ATIR A I 28T, ST NOR HEA
5, NAND T2 dRAAETE T REY A R, Forhdpy i BTl AT
ARG, TH, HbEAEIRESEIRMHEAIR Sk b, (ERAMESREH
FIh. NAND THigss RATHLAZ, B NOR HEEHEH, MMFHKT &

5 HREEORERAEE RS

T NAND 2 &g HAFEdR RIS, Dz NAND &K
RS NOR SEE HAFE. R OneNAND (=2 AFIIRIAR) HI—FXrrrEEE
{1 RAM FEAas KR 22 8E 2] NAND f7#25F1M NAND g asifnmt2grh
¥, HHARHL NOR TFAB8S A RE. SR, OneNAND FEEBIAASZEIFR MRS

10 KM, 23—, 5 OneNAND FHEEHAIAH P BENEREHN N LN EHdE—
Btk EEFE—BUES, BHTRHAEENR RAM S, Eith RAM PHEDEA]
BeBTT G HMWHAFET 7 NAND AEAEEE RAM @R N E S rEeE.
[RIifl, 7£ OneNAND ZE P EN AU TXAERISNE, BI¥KE RAM 1)
FBIREF] NAND F LA B LMEAAAE 2R, 300 RAM S s &5

15 ¥dE. #ANZ OneNAND FEE ISR A IS AN RS EAGEIRAE 5 3hhhkmr
%o 7E OneNAND FEH, —HEIRHEE AN1Z OneNAND FE K] RAM #4rH,
TN P UIUR S akar 2751 LA 1Z OneNAND B NAND #5418
LA EEANZ RAM 5 IEEE. S0, ©-FisdidE, EVERE P DO
OneNAND ] NAND #3453 e X AR tHi 4>, DA IZEHREE N RAM #1455

20 R, SREMIZRAM Fo e HEHRE.

PN E BB T —IABAREEE K E M Systems HJ DiskOnChip
$E . 7E DiskOnChip 5B+, HAEEMREN RAM FiEHREH] NAND 1Hi#s
HERE. $RT, DiskOnChip 3B HEHIBS I AN AR MR LIRS RAER]
5| 178, U NOR 1Hites.

25 F 2006 4 3 A 9 HAAHIEEEFIRIE 2006/0053246 F7sH TR
NOR THifisS i B B #5511 NAND fHi2sfE P BEHAR AT Y. RE
AT T BRI Z A EEERPHEHIRR I NAND fH68a5 0, (HEF
FRIZ NAND 7SS ANAEE ATA BB EEEAAE. B, fERESINTE
BAIEOT, %1% NAND 17888 T A 7B A E B IR K TE K

30 AT, PP IR s - A A IR AR R RI F 4 M

10
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PTEUF IR TR R .
KIFNE
ARG, BRAM G EERERAEERR. iR A TAENERE
BHOhAHE S RS S HE— B, FTS NAND A& EEENE =S
5 &k MATS RAM frfigasE BB = Ak DIEATS NOR fHifss g
BRI EEL. NAND 1H#ssE 25 0 Ek. RAM fHfssEEsE =%,
NOR TSR 2RISR, S EREHs AT NOR Whl#rd. RAM W)
WATA 1 ATA NAND a4
AR AHIEHS Fe— M TP 2R B P SRR
10 B ASR IR R A e fles- S AN RIS A 725 NOR. RAM 1 NAND
HIZFhE A, LAEVE A NOR 77i#2%. RAM 17525 NOR HFUA7fi# 25 A1 ATA NAND
B T 1E.
BB
B 1 TR R SRR A B SR —
15 SEHEBIRITHER.

] 2 R HAE il e AR B AN B A LR B it = a) 5 18 1 A B
THEFEE B —MEFIH) NOR 17535 RAM 1Hif35 1 NAND f7fifasrme
FHPAFAER U B

& 3 AT AR E P R R A T N R

20 K 4 RESIEAREERE SR LN RG S AR R E AR
S I T RE R o

K 5 R TEA G AR B A NI B LS - B R -2 a5 ) 4 i)
FAAEPREEE ISR —SEHElI-H ) NOR f7#8% RAM FHi#s Al NAND FRfashiik
S AR .

25 K 6 RESARARFERREHRS. EdRiNELSEANTHRGE L
REANVER DEANEEA R AR SR B IS = Sl R

K7 RAASARAHFHERIEERE BN RS2 NN RS
TERRINAR B AR B AR VU S ) T HERE]

Kl 8 RASAKINIFERSEHES. BN R SZ N ENIRG 4

30 IEEHNAK A AT SRR E AR TSI T HEE.

11
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9 RAESAR AR ERERIR. B2 BN FEVRGSH M
TEREIAR B A A B B /S S T HE
FARSEE 73\
SHEE 1, 7 TAAERIEE 10 FEE—SCitifl. e 10 G3E 7S
5 #5128 12, NAND 7585 14, DU RAM fHif8s 16. [FERERE 10 SEHERE
20 JEITHE— RAM Mt 52822, 55— RAM HalEEk 24, LLEREANEHHE SHI
&% 26, RSTH#28, LA CE#, OE#, 1 WE#30 &R, HAeWRAT RAM
BEREENE SR B N BTG . LA FRRAESEHE, %47 26, RST
#28 D) Jz CE#, OE#, F1WE#30 FahiE o8 — RAM #8682k
10 32. %—RAM HuhbFZE22, 25— RAM HdiE 54k 24 FisE— RAM #5412k 32
MENIEEE 20 EEIUTHERREEE 10 FAAESSEEHIRS 12, H—PHh, Wz mipmy
B, RS 10 FENEEE 20 2 A ] DUBEIE AT 08k, 9k
P HERERAEER LR R THUE A SN IR E 20 FIHAg3RERE 10 Z (8], IXPITFi%
FREE 10 AEAKIARTEEN
15 Trgasishles 12 B RAM Hibk R4k (5555 — RAM #Hihk 2k 22 251D,
FERAMEHE R (55— RAM #dEa% 24 2800, DIASBE— IRk (5
HE— RAM #5502k 32 LD, HAFWILRILA R A% RAM #5235 16
FIEE— RAM &k 40 /75555158 12 B BT %53 NAND 74535 14 /) NAND
Hhl/BdR B2 NAND #ii a2k CLeEga R NAND 28 42). RAM
20 RS 16 FTLMEREIRANEAFEAESES 12 0, 1RSSR R, "R
Hh, RAM THif#s 16 ATLUR STHEESIEHIRS 12 ST ROsRriieiiss . R, #45
RAM 7T7i#2% 16 T LA STEAEsaH12% 12 £ER LU A BB RAM 17428 16 AT LIS TF
RIS 12 0FF. RAM FHifids 16 fENFMELD (die) BILAIAE R0t
. 2R, RAM 7788 16 SIFEassHIRg 12 SER L 2 ER A E+H RAM 7%
25 7% 16 AT DAEPUE.
TE—NSEHERIF, TEAERHEHIRS 12 AR . %R B
IRATEIZAT A An e R ERE LS REE— NOR 17428 44, 25" NOR 1728
62, SRAM f7fif#s 46, LA SDRAM F5iillas 48 (F-T45H] RAM 16 (RHRfE,
IR RAM 16 25 SDRAM KU RAM 17, I HACFERIEHRS 12 290, 4
30 4R, ZF—NOR 1728 44 F12E — NOR 17i£2% 62 AJ LARAHRIFFAEE NOR fHi#as

12
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HI—ER5y. FEE 3 AR T s aEhiRs 12 UsCiEBIrEgr s HER. IEUWEL

SR, “NOR 776#28 7 ISR BE FIRAE S REFiEds. iZ NOR

FAERAFHEAR T IMAA 5SS, ROM, EVEFMEHARIRR TS, #H—En

FEHCAMEFART, “NAND 77ias” BT TR AR S R as, 3
5  ATRABESEEEIARISRTC.

TE—NSitairh, FRAERsEHIge 12, RAM THiBES 16 71 NAND 7Hi#2% 14
FRIFAE—A MR R T HIOE B MCP (25 338 T7 2l EqE
—d, IXPECEAMR A, STFESRK (F) FEITHESRIFF 8341 20 1
&, TRfERs A E AT LUEG R e 2 5 rT Y NAND 728 14 RO S

10 GRSREHE R —AMARNISERA S ATH RAM 174523 16 K38, [Rlith, 7ospihfy)
B B ERSES IR 12, RAM 125 16 A1 NAND FHifigs 14 RS REEA
SIS ERERE 10 AR RS AE R

2R, WHEKTEABEEIEHIES 12, RAM 17555 16 F1 NAND 7% 14 HIpE

—REER B . INRAFAERSEHIES 12, RAM 74525 16 F NAND f7f#es 14

15 A HAERER R IR, ISR DA THS ARSI M NAND 812k 42 DIE
FHNAGNTERAL NAND fH#23 BeB M 2HFa2sERE 10 LIP R A fasdE 10
ISR E.

SR 2, R TR ENIEEE 20 BT LR U RIE 1 FoRirrriEsise

B 10 RS SCiEE] P R A S I . AR 20 P LKA F A AR IR
20 BIEBEHANEES: BEVAFIR R ARSI BN & BRI
ERSHNATE OXEIARDELSE) « fERENAFRER T, BRI fgastidiA
F NOR TEAE&asfFEERSY 50, ZJGfANOR (PNOR) THBaSfFELERY 52, ZJG
& RAM FFENERSY 54, ZJERE5HFRERSY 56, FEAB AT R .
UNFAZEE 20 B ILE NOR FHAEEAFIGST 50 76T, ML 20 7EiZ3Ks3 50
25 PHMTERER), S5EXIYEE NOR THA#8S 44 FHRME. Hith, 1FEER5 50 54
HE NOR 1725 44 WIR —X—M. BeAREUE 434S NOR #3350 HfFfses
ZF AR T e A3 E 10 AT NOR fFifds 44 8. 12— L)
o, BRANTETHESETIRS 12 i NOR f7ia% 44 09224 4 J66r, HEA 2K 5554
X A/INVER 32K R AN, 20 Hh, 24N IERE 20 YOHILIEX NOR #4750 2
30 FTERMERT (WHERAGTENE NEGEERImE T, 1EAGRMAERBRERERE

13
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%+ NOR 17538 44 HHT. 1% NOR R4 50 Y LA IEAE SO T B SR TC AR TR
BENFEURITERE AR/ SR R A I8 20 SRAEA . ib—20Hh, GniRAEFFAEE
75 NOR 77i£2% 44 v, NHAESSZE NOR 174528 44 WHIEAHIT. I NOR 17
528 44 BEEATAE “515” THIIEE 20 FIFEFEAS.

5 TIAHEEE 20 BT LA PNOR #9352 46T, H M1 20 £EiZER5 52 HiATH#:
YER, AL 20 A RILTEXTIES, SRMER RAM 774538 16 3784, Rk, X%
WIZEE 20, HASEMHMEMILE RAM 13 16 JRFEXT PNOR g 52 #HT#E
Y&, BR T 174%+E PNOR #0541 52 SR ZHE S R LS, 2B#ANR &4 NOR
Pl S FE— L F, PNOR #5> 52 181l NAND TFEAEZ AR 7 BT,

10 HAETTH 8K T4, 2K 5k 512 . e REd, HENIERE 20 S5HEss
BHE 10 B, 5 RAM TFA8S 16 S,  HAFMERSIEHIRs 12 ¥8ai
45 F] NAND 77588 14 DU NAND FHfifias 14 208, I BAREHE RAM
T7#R% 16 A1 NAND F7fifias 14 Z MR —20E, H BAERsEHRs 12 40 E
HIZEE 20 S2ALA U 5] NAND f7E25 14 SR sEhrgdEmtit. B rTAm

15 NAND 77i£2% 14 BT SEBRT RAM 774525 16, [KH PNOR #4352 AT LAZEL
RAM 1Hi#25 16 Fa] I SEb T iEss M E RS 2 A FigesTial.

54, PNOR #4352 Geig sy A0l (4) Mk, H—MREIRIX (zone):
RAM 7Hi525 16 FIIX 0, X1, X2 PAIKX 3. FNMXEERGAFFERF Y.
FEM PNOR #4352 FRIIX 5] RAM £7if85 16 SR i) X B B —Xd—IIE oL,

20 THEXMRRHN “HESS IR, ZEM PNOR #7352 FHIXIE] RAM 1Hi#s 16
R AR RZXT—HE R, TR “ B T, S TR
BT S B/ MR, BRI PNOR #3543 52 PR TEERs SRR, Filin 256
T (BRAE 2K FRHIUFMELC A S12K 570,  EUEIRETE| RAM 16 FHIARELE)
Tri287S8), Blin 256 71 (84 512K 45D, H NS NAND fHifas 14 H1f) 256

25 T (B% 512K 9 e FEARFMERL T, REHT RAM 778 16 t2RHIAFH
PR AR - AT EUNAEE S5 ), (2 TEEAIM NAND 17isas 14 2| RAM
R85 16 A RAM 7728 16 3 NAND #5858 14 A EE R A EAES45 0
8] FEBNASSF DU, BIanBRet i 2] RAM 1728 16 11 512 T{#) PNOR
B4y 52 HRAEAERSZSEIR 40,000 TT, H USR] NAND 1#i#2% 14 1) 40,000 7T,

30 HHUIE KRS X IR EBAI /27 M NAND 174%

14
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2% 14 B RAM 16 g, LLZAEM PNOR #5352 EERRIEEHE A2l e
SRR, WSRALERIRGA RS, W ATREEE R/ FET B 5\ NAND 17585
14 IR FI RAM 16 F1. FEith, X PNOR #4352 I TEP AR FTBC B KX
IR/ TARE. RAM 174535 16 AKX IS, JHEE, Z/FME3SRIM
5 PNOR &4y 52 HHFAMX U2 RAM 776425 16 7, ATLAHEH13EE 20 5
FIRWE. GH, FHERE 20 GEBACE IUNMX RS TR T ELAHE/ E
FERSFE FERA RIS (tme critical) $0HE, s S TR N A ELUFAE/
FIRAFFE e A B EE,  45 R BN RS ST R R WA E A
IR
10 TENFIAT THRAELE X PG T, BdREi—3EAZ R, B2y PNOR
43 52 FHIFARIE AT RS A2 B B RAM 7688 16 FiAREE K738
. SR, EEAEBAN—BUESALIPIT. B2, AR TERECE X G
T, RSB, EHEEE 20 FEMSHLE XX I RIR ST — B
AT E . FEFE AP, EHUEEE 20 BahmiE S 7 3. 5%
15 #E0rh, HEEE 20 BEFT (flush) RAM F7#2% 16 TRHERSSARE, tnH%E
WI2EE 20 TR, FESEAECH, FEERsEHIRs 12 MRS RAM 17448 16
W FEE, I H TS 20 FER, REsmESg TS, MR
¥ RAM 7558 16 FRFIEIHESEAEA NAND 74528 14 2 Al aRm—Bok.
—HHBHPEE T PNOR #4152 AFERR SR EMILE] RAM THi#ES 16
20 HIMUR, RAM s 16 iRl A2 S mI R i sing -l T RAM fEif38
FHERSY . WIFEAIZEE 20 T HH RAM FHA2sfF S 54 45T, 23120 7Ei%
Ry 54 FHATEAERY, S5REXIHE RAM 174528 16 BHTHEAE. Fik, 7764
BEESY 5S4 SH7EE RAM FR#2% 16 MBS 2—X—1. 20, S3Acss RAM 3
53 54 WHFAESR SR I B OB T TEAAE AR 10 1 RT HF RAM 7S 16 &
25 &, LK PONR {28 52 HIfHfitas 2= alERsr 58 RAM 174585 16 IBURTER . 34
FEHIAHHEIT RAM 355 54 BETEAERT (UHERATSEVBNZER AL, 1EX
£E R AR E R EH N RAM 178 16 3171, 1% RAM #5354 FTLAHIE
VO S AWE A X M EAEEE 20 SRAEFAH. BTES X1 PNOR
RSy 52 HHFAERSZS )2 RAM 1##2% 16 U] LA PSR, 37 H RAM 1%
30 2% 16 IR CENF, I PNOR #43 52 1 RAM #4354 2 [81fi2 Al

15
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R SRR . Rk, IRFEEAKENSMES, WA AESE— T eE X
rhygz> PNOR 543 52 1 RAM 7725 16 2Z [H)FIBRET SR ACEE K& RAM #i5>
54, Wb, BISEAIIEAEREHIRS 12, HAERANX P ERZE PNOR 3653 52 HIAF#
BEZSIAIAN RAM 174528 16 ZIA)BkES, PNOR #4352 F1RAM &5 54 2[RI
5  FAETHEREEE 10 M ELRE AT AR,

T RAM 17558 16 P MX PTG IRAT 2L PNOR #54) 52 HIfFd
RS A)IR/INAT AT C A B BRI Ias 12 PRIHES RIS a1 as
60 HH. XTTEHaTT7a% 60 FIFEUEIL ARG S 56 KT, IEGRMENIGEH
78 60 ATLLZRATONOR 1728 62 [—Ef45r. A, X RAM 1Hif2s

10 16 BHF X IFHFAESEIUN 5L PNOR #3453 52 WIEEasas Al A hal LR A
P AN IR AN RS iR, AETRRRMEDLT, SAfHEREhies 12 #n
B, ANEHHE RS A S A R E .. NOR 17538 62 AL F B TAE R )
SRR AR AR 12 FBUTCL R TR EHIRs 12 F1MCU 64 FRERAER
[EHARS 61,

15 BJb, ERABEITEFINERS 58 1, JFENIERE 20 fFHUFER S A RZED
SR, FAEER 20 PN IIEIEAFEN ATA #50K5h8%. TRikesisdlas 12 A RIR
AFSA2RGE (FFS) thisCRRZ T ATA FLIKA4% 5 MR NAND 1742 14
YERESE bl AE—ANSEREBIR, X TR E, KEBFEFIERSY 58 A
FAEFENER R ATA {45 SCH27178% 79 T 16 B ht . 7B 2sshas 12

20 fEISI% 16 FHTHHTS-ar S AE L RIS A3 P TAFHX NAND 7725 14 Y
HIRRE “T07 BpEikihl. SR H NAND £E4558 14 TR T 512 FH IR
RERG IR BE R T A88 81, 7EthA A ERE 20 MU HumE Fat U E e
fi1e XSHFBENEAE, RAET REE. FEAAWE 512 FmgdaabrnZiahlt 55t
BEUTS TR T . BENTSBEANIUESUFETIFER 79 1o 1A

25 HIEE 12 RS TR S AATRE R EWE A BT 2 1 & IS S A e ik A
TFEY NAND 1A% 14 PHRZREE R, IS BERZ 512 i iR Edm 517
2% 81 Hho FEH—ANSLHEBI, BTDAFAERAPTIEEE (ping-pong) AE5HIHIPA
NEHEFFEE 81 (afib) CGRosH). EFFMEN T, EEZF TR H— 8la
BT A3 E 20 $R4E 512 - I3dE LA A Z T NAND FHiE# 14 B9—50hn

30 EREEGE, 5 A EEEFAARS 81b A TR A NAND 1728 14 B955— 00N

16
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BRI HIREAELS 81b 1, IR EEIEE 73S 8la IMEGE M e 3 R 1R

HEATHIEEE 20, LUXHFAR, S8R AISECR 3 NAND 1A 14 KdEiIZ

TR E. BIEAAE2S 81 (a b)) WAL= AT EAERME,

BEEHRI ZASESE TR LU A B NAND 7725 14 - B RFIRDHERE SR
5  WOITEL.

WZ BIFTHER, 1HERZEE 10 FIEHI3RE 20 Z A)pRE: OEEER] LLEE
ITREGIAT. FEalHh, IXFEIERITRERA] DUEEAFiEAR3EE 10 1 NOR B, PNOR
KR 5 EAEEE 20, HEHHTOREEAHERSEEE 10 I RAM 55 EHEEE
20.

10 S| 3 7xH T 5 RAM 774538 16 F1NAND 174E8% 14 42 DGR IAFAER S
HIBE 12 IEGITHER. TRfEastatileg 12 Baidshiles 64, tdshilsy 64 SeREk
PUT FFS HIFTE#EICIhRE. AL, HoeadiTakiaE s (DMD FIEES 4L
PE—BUEEE, UREIRGATRIF R E. R, dehlgs 64 5oEdd TEns
EAFTUTFREE . FTE X RO BITAEAE NOR f7ifids 62 B el

15 FHAY 61 SREZINY), BFAEssThEs 12 KRR Eswmit.

TR 64 ZEREEIEE — NOR 17k 62, HanZ Ripririe i s g i
THEHIS 64 SRBUTHIRN: 610 B} TAHAETE S KRG FI AT 17a% 60 Z5h, NOR 17
2% 62 ITF#EFT FFS 1 DM g ERIEN

EsISE 64 NEE MUX 74 5 SRAM 154528 46 #:10i%4%. SRAM 7rikss

20 64 FVERdE IS 64 IR R AR LIAFAEIB I TN TRIdE . 1bA, SRAM 4%
28 46 RS T AEBR IR R ST, A0 FFS Bdligitt.

R, IR 7 AE 2 e mIes 12 3T TR, (& T3Xhar
WHRHIPTA SRt AT LIS F B s e 64 PATHARHR S .

THAB SRS 12 B4% AT T DU E 788 66, LRI S B

25  WNETTFHAFERE 66 WM. CAM 66 [RIThELE 2475 PNOR 543 52 fiseixal
BB RN AR 24017 PNOR FisZEq7 rUkihl 585 CAM 66.
CAM 66 IFHENA O BRE =N TUHBHE S 66a, RS [HihEER45) 66b, LK
IRASTRSY 66c. BHIEIST ARSI HIRRFN CAM THiE 3% 66 KM ERITHARST T
IR, SRR QEARAR AHABRT TS, REEK B FAERE 20 fthht

30 A 32 bR HAE 21 NEREERNL (B 11—-31) AR 1 ANBRARL (hr.0—

17
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10). %21 M AT aFE T, TiiZ 11 MK E Wik, CAM
73R 66 PG — N DI AAFE 21 R TR 66a, B35 9 HURHTIR
5|k RSy 66b, LAKATHE 12 LR PIRESERS, i Tltgni: 1 EURFRAE R (55
ToH0; 1 HEHYEHR (dity) (BETF (clean)); 1 HRAFHUERAS (BiahaS); 1 LUkF
5 HIENUASIEIRESA B (SEEHRRaIRD; LK 8 LURFHIR S AFE Al
0. 7E 32 HAfsk A ENIEEE 20 AUEOU T, %NS ERE T4k 2% 58k 1GB
BHAEERYSNE. AR SCPREERRN, TAERRIsHIng 12 Kk B CAM THikds
66 19 LaFIZRS [Hhl3E 55k B A EEE 20 FwiEHbili) 11 HURPIRIERL 20
bopbhl, MTEEST4HE IMB [ RAM 16, 48R, X8l 2AE s B
10 BARHIAKEH.
TEABSEHIRS 12 IEFER Y R LBOZH 68. X/ R ELRIZ 4 68 M
Huhk w2k 22 ROt ES, DLRAEHIRSER 32 HallsilE 9. SR E et/ RN
HBEZ R 68 Kok B FAE 20 [ 32 LU IHhL) 21 EURF DT EE X E] CAM
TFE2% 66. CAM TEiBES 66 H#ARLL 21 HF TUHIE S5H7AEAE CAM 1745RS 66 1)
15 SN ANDOPHITUEE 66a BT WRard, BickBENIERE 20 M 21 Ltk
HITHhE S CAM f#i#2% 66 AN —+HULAES, W CAM F7AE3% 66 HrtiAHIE
BEIH O LUASHIRI 2R [k 66b B MUX 70, ANSRIRI, MiZr -/ I L@ 68
PRI S S BB A RIS S . FRZIERURIUS S S NS SR
{RRG S (MCC) ABFIEHEE (ECC) Bt 72 4E0HF MCC/ECC #.t 72
20 PUATETE—BERNES . $efis MCC/ECC Bt 72 MiZfE s Aamads 5: HKY
FFABAE RAM 72528 16 SRS RTT LR ) — N2 aErihl B2k 22 Rt
SREEHLEE 20 fkbhl, B ERMUES: HERWIFHETE RAM 1728 16 Y
LRTTH P ERE — AR UWEREEE e 22 LR SR B EH2EE 20 ikt
Ba, e R ESZ S 68 INE R APIRAMET 26. I ERNEHIRS 12 A
25 BHEANEHIEEE 20 fEAESHSEIRS 12 A B R DB ER TP R S ES
26, HAPRAMES 26 HEEUAER (de-asserted) LUBSBURER 22/24/32 K AL
$F 20 FEFTTIEEAE . WAFMEISEHIRS 12 759 (assert) HIZPIRASES 26 H—
AN AR BN KT BAH R TIRS 12 T2 NAND 7558 14
FrHiht EET SRR FRR L IERE RAM 1745588 16 AT, 7EM NAND 77525 14
30 EHEREEGEIPRIELINEE RAM 7745258 16 SHIETAIANE], B FEasisthies 12

18
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KFEHERPRAE S 26,
FEABSEEHIRS 12 I UFEAERdEHIRS 64 Mk N TEMER MCC/ECC $UtT
72. MCC/ECC #7172 WaXLiSEE R BN RIS 5 T il B —2ut. mi
PO TTHRE. Ab, FERdSHIRS 64 EH T, HERE NAND 2288 14 JF
5 BIRMLNAND 77028 14 (FSFAE R, UE—PHL, TERAZHIRS 64 BUEEHIT,
MCC/ECC ¥t 72 $24it DMA IhBELITE NAND 1725 14. RAM T7fi#as 16 10
SRAM 17428 46 2 [alRsEdE. B, MCCECC BT 72 XSAFETE NAND fHif
28 14 PREPRPITERA IR E.
THBRHE RS 12 RO A R E B RS (5 90, Ak, 77
10 fEEEHIRS 12 A LLRE AL R AE RS R T L RIBIN RAM T74if
2592, DIFITHEIN RAM 17535 16 g, WIZRIFTRFN, RAM f#ifigs 16 A
PARIIST IR R R ER S, TEIXFMEULT, MARFERENIRS 12 R RAM 17
%35 92 H 75 T RAM 77i£2% 16, 2800, W1 RAM 17485 16 R Figasshies 12
ERFFERE T, 1) RAM FH#52% 16 F1 RAM T7i58S 92 #BA] LR Rl— &
15  #RFEI—Ear.
HIAERARNT T TR P IR CRIIR A 2R3 E. 10, fEhnesiial, av
S LLBEBHE 68 FAESRHE S I IHIZERRIRME S 26. THasI=igs 12 MR
5y RERATRS 60 SEI SIS EORG e B EIHER RV E T fras 46 LA LR
SRAM 46 fI—43). BEASTL, BUFAHIBU I PNOR #5352 (¥ H NAND 17
20 2% 14 PEIER M NAND 17525 14 S 762 RAM f7#25 16 1. X
1SS 64 I MCC/ECC 72 $UT FFS HMX LAKSK H NAND T7ig28 14 UL
WA TR = A YRR NS 545 NAND 1785 14 DN EHRSEAE
I N HHES) RAM 7785 16 -RRseri. ZEmmHARE], MCU 64 F1 MCC/ECC 72
A NAND T7#28 14 IRILERS 1R ERT [RIFEHAF R4 Hh SRAM
25 TR 46 1. MCU 64 Azt ER 5 FRIETR G158 . MCU 64 1 MCC/ECC
72 3 NAND 1Hi#2% 14 LAfE R i e B E 7R 5 138 -MCU 64 F1MCC/ECC
72 KK E NAND Trfigas 14 R TTEHREAAH SRAM TFHiE2S 64 1. BIRA
V TIHI2K B NAND 1728 14 B ESERIETRaES A T ENIEEE 20 FEiEl
BRETZI NAND 77525 14 ity gdE H A Bod NAND 17i#85 14 1)
30 BEFERIBXEIEES . SRS FFS HERUFESZMUREERER. ARG EEB0E
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#H 68 IUHFEISFRPIRA 5 26, BIBIREFIRAFS 26,

N EGERRIRTEINERANE), SFEasEEHEs 12 IEM NAND 17485 14 BT
SRASFAS TP HAFMERI RAM 77528 16 1, DLAPUTIEHPAR/E (overbead)
TR, BIUEHT NAND 1788 14 RS |RE, FAESREEE 10 UBRAI S

5 BE20MFH. KR, BTERRRAES 26 ISR TR M AR S A
PNOR #4352 (13- sKIARLEERAE, BrCABDEZEINFBIA) NOR 7725 44 7]
DI ENIERE 20 77FHN.
NOR FFffiasttE
75 NOR 17fi#is 44 SEHERED, FHEE 20 FAEAERE7S 8] NOR 174535
10 TFEUERS: 50 PRt E 2R 22 LI E S RIXBHTAEERE 10. AN HHFENL
$E 20 HGIEIEHIRLR 32 _FRIE LIS RHE B RSB EAREEE 10. BT HME
SLET R T 7E PNOR THESSTFHGERSY 52 A LASMNASTalR, Bt/ kit
4 68 RUGE, H HERPREMES 26 R, IS S AEhlE S ges
NOR 717525 44, ZEMSEECK B TR AL RS . SRS RHZE IR EdE B4k
15  IRHERIMUX 84 I H¥FEHR £k 24 S MEALRIHIEEE 20, AMSERusEiE.

FENOR 17i#3% 44 B A\BE YafiEER, TAHEEE 20 B EFiE2s2SAIINOR
TEAESFHNERSY 50 PRt B2k 22 _FIRHbhHE S KX RS aEE 10, 14,
FH A S E 20 W/EIEHIELE 32 RIS M HEHE SRR E WA E 10. AT
HhHE S AT BR 775 PNOR THBZATEGERSY 52 HEASMGZE I, Eiktar-hy R

20 LT 68 ApEE, I HSHIRAMES 26 K. KHuHE SIS S
FEALLS NOR T2 44 B P E NEYRIEH ISR Tar SV EdE 58k 24 3=
IR 20 KILFHFAEESEHIES 12 A MUX 84 1. SREEEHEMN MUX 84 K3%E)
NOR 17538 44, 7oiXEAEHNERZE 22 it E 423 NOR 77
i35 44 . EVIEEE 20 GEEPUTERITIRAE, AUPE NOR 74525 44 Li—A>

25  FHEAFACNEREHM TR, QPR E S NOR 74488 44 1), 5TRE
BRI

7E NOR 77/#8% 44 08, BIUVRXER, sPUERR, THIEEE 20 %
TEAFAESSZS ) NOR FEAEBSAFEERSY 50 b2k 22 LR E S RILB T
BAREEE 10, 4L, HEVIERE 20 JS7EiEhilgk 32 RIE M HEHiE S RIEE]

30 TAEREEE 10, HTHUMME S AT R T 7E PNOR fFABSATEGERSY 52 HHLIAMAZS

20

Petitioners
Ex. 1012, p. 129



200610064498. 3 B B B &m13/27)

M), Bl RN EOZE 68 RAjieE, JFEEFPRSE S 26 RIEH. #
HohHESAEHEUS SHROLA NOR 174528 44 WEHEE LR 24 Ko g bkar 2l
FIBHEE S MNENERE 20 X BHTAEREHIAS 12 FTMUX 84 1. S35 A MUX 84
BEIERIES NOR 77525 44, £EIXE i NOR 17558 44 SHEEIRH THRIZSR G,
5 ATHEIREE. 4 NOR 1553 44 SERGERMEIANT, SER T HERRIEER.
PNOR THi#5 88524 E — 3L
7£ PNOR fHA#2S SRR ER, FHIERE 20 181E77#25 25 8] PNOR 1Hif2s
TAEGES 52 NRHBIERER 22 I E S RIZENFiEREEE 10, AP rlHE
M SRR MR
10 ZESEE A UL T, FEMBRERER 22 HRAEH I HE SR TR S tdy
/SN L RIZ 4 68 L, I Z4RTHE RAM 77425 16 I, UiHlAFisrE CAM 66
P I T . anSR7E ik 2k 22 EIRAH T EAEAFAEAE CAM 66 R TT
Hohbz P9, iy, arrR/RIBOZEE 68 BiE MUX 70, DUESRfERshhbFatilES
2| 53| RAM fH4i53% 16, 3+HI9R 8 CAM 4525 66 HIFHSCERIIZZS | Hlik 66b 5
15 SREATVIEEE 20 Fiwieibhl BT a0 RAM 1725 16. SR/5M RAM fHif25
16 (RS RHEHSE H FIEHE K I%ES] MUX 80, 1EXBIREREA B AL MUX 84
(MUX 80 FERINIRZS), HOZuar /R tbEsZH 68 fam R feilpks
BARIEEIRSEL 24 ROXB|FHEEE 20, I FERGEEETERR .
FECEHURIMIEDU R, fAAEZ Ml Relt. B 5C R TomiE S Pl L
20 HERSIMIATHENE. FEok bR 22 (FishHE S R T - 5k 2 CAM 66
FITTHBME 271735 66a ILLES SBUIMIFHELL T, BiHhbRgk 22 i TihEAEr T
T RAM Frfigias 16 Sfmitshte 1y, BRAsm/ R EEOEH 68 KIEHUAIK
{555 MCC/ECC #.Jt 72 PUME MCC/ECC #.JC 72 JAzhER— B8R, Hoh,
A/ R LR 68 FEFESAPIRARE S 26 LIES. 7E MCU 64 FAEHIT,
25 MCC/ECC HAJT 72 $/dT FFS #AELLKS B A EEE 20 R4 HENHEE3 4 NAND 17
f#2% 14 ek, #RF MCC/ECC BJT 72 FeA@ M shERnissls 54
NAND 77##2% 14, FUESihbbssiE 545 RAM 774555 16,
M NAND Frif2f 14 SEVE SR Bl 8128 22 _Firds e bk dE
TR, FPEHET MUX 80 /5155 RAM f7i#2% 16, TRt A EAFIH
30 MCC/ECC #JG 72 FiigEn RAM 1785 16 P E S, HH MCC/ECC
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BT 72 1L B TEM ELLUBIS B AR EA SR R B E 1 et . SR TS
ATAI DT Z7 7728 CAM 66 DAYE ZARTEER St s imiZzetteh TRt . Awehy
R 68 HUH PR IHTERSAPIRGSE 5 26 _LAES . kS h, MCU 64 U MUX
80 FERINAIE. A h/ RN ELESZHE 68 K% RS [k 66b | MUX 70, 7EIXHEH
5 SckEHERLL 22 RBEHIEET RS S, LAFHE RAM 7785 16. SAEREXT
RAM T7i2% 16 FIZEEEIRAERIEGREE MUX 80 LAKSE MUX 84 #idfita=
FHERE 20 WEHE SR 24, IWTISERGEIER. BT M NAND f7igas 14 T
FErIE SR AT IR, RIS TR LA TEE] RAM 17588 16 . 1X
TS RS AT THEEU IR B UL RAM ffi#2s 16 FISETAT A FA7figR

10 H NAND 728 14 FEdE, S Es i 8dim RAM 7§28 16 THAIES,
E—BUIEGE N NAND 178§ 14 REEIEFERD, SREM NAND 1725 14 i3
H 38 T SR BRI TAE S RAM 774685 16 PHNIE . HiRSE T =eE
M RAM TFi5%% 16 | NAND 17525 14 KBRS, BHILREEEDE 2t S
RS (RAM 1725 16).

15 BEHURISE S — A AT RERI B OURR A B e S T s M. FEiRIE
T, FEAES RAM 1722 16 FhiEbll NAND 77438 14 FRE3dE EiEds
DL T, SRHE NAND figas 14 WA TTEFRARERATAETE RAM 1775 16 .
XPEAE T HdEn— R, Fit, R E NAND 17ifa8 14 AT ARRENCE RIS
PEATLAPE SEEN S RAM £7ifas 16 2 AT, RAM 77528 16 HEdR T E &5

20 AZ|NAND f7ia% 14 Hh. BAENFATT . SREEHERE 20 frtbht B4k 22 (i
AHESHITTHIER T 55k B CAM 66 fHITTHENLES 66a HHATLHE LUfiE 2 F K B
HhkE2% 22 S S AT ST A — N2 N o RSB, 185y
/I LR 4 68 RISEER RIS E MCC/ECC #2572 LME MCC/ECC #Jt
72 RS BUEIERR . AL, /SRS 68 FRIHAEEARIRASES 26 I

25 HHES. MCC/ECC BT 72 7 MCU 64 [F#zH] FHfiE RAM 17525 16 FRHIEHE
TUIE e 5N NAND 17iss 16 1, FAFFESEE—SHERBSK B NAND 47
filas 14 WIEEEN SR E| RAM 7785 16 . MCU 64 $JT FFS BAELLKER
H RAM THi#a8 16 HIHhHEAE 4 NAND 185 14 Fifthit,

M RAM TEfitias 16 SEHCRE TR, 238 I EdRST MUX 80 H4E4LH|

30 NAND 77588 14, 7R eI HF#ESI NAND 77628 14 . H)5, B MCU 64 i

22

Petitioners
Ex. 1012, p. 131



200610064498. 3 B B B Z15/271

it FFS B4Rk B EH13EE 20 FIRbhAR# Y3 NAND Hihk. #8575 MCU 64
KR N MCC/ECC 5.6 72 7458 M MRS IG5 45 NAND f7428 14 F B
{H sk E CAM 171525 66 [R5 [Hhh 66b. FilESF1k § MCC/ECC 72 KW
HEhEERSY SR FHE RAM 7728 16. ) NAND 774528 14 B2 T IEaE 2 Sk
5 it MUX 80 A\ NAND 178 14 1513 RAM fHigas 16, TR HA S A E|H

MCC/ECC ¥t 72 A28 5 | Huhik 66b FrigE ) RAM 1753 16 FRIGIE T, HHH.
iHIE MCC/ECC 2t 72 7E3 FAAsA E ORI A R EA S RS R S
CAM 66 BRI TTHBIEZF1725 66a 2 JE i SEHT AN I & 24 AT SEHR R Mk (R 5T

Haht, LR HARSKEAIZRS [Hhk 66b. v/ LEE 4 68 BXH S HATESARIR

10 5526 K55, s, MCU 64 5 MUX 80 UHREERIAMIE. mrvRIutL
BB 68 KILZS [Hhk 66a F MUX 70, fEIHEAI TRIR AMbhERER 22 RESH
bHeEE LIRS RAM F7AE28 16 HHEHERE. ANERz8dEm M RAM 174885 16
Frig, JF B MUX 80 LAAGE MUX 84 Kz halas EHISEE 20 /)
R ak 24, NMTEREEHTEL.

15 FESEEN A BOE ST R EEURI. LA B SR T HTsEEX
SIGIRAFFRIEUL T, M ENIERE 20 ARSI E 55 RAM $E 1K
BEAEAIIANE], BACSEEU MR FAFEAEERrN TRl HIERE 20 Ahabsh
B S

PNOR THifiss E—E A

20 7E PNOR THi#gs ENERES, FHIEEE 20 BAETFERS S H)) PNOR 17ifss
FFUERST 52 Wb EER 22 s E S E RS S A ZI RAM 1785 16 1)
B R AOEEHTAEAERE 10, TFAEPRFETREM: BRI AR

EENPEIERT, 7EHEAZR 22 FH i E S T4y By
A/ S LB 68 AT, I CAM 66 i TTHhE 66a BHATELES, H By

25 HITHELE RAM T74#2% 16 PR, (Eithhagk 22 FIREtATihhlAE CAM 66
rAEAE I T N . Arrby S 68 BaE MUX 70 DAESR St Fndzss)
{55353 RAM 77£2% 16. SR EH CAM 66 [R5 [Hiht 66b Fisk Gl £k 22
FIRhHE S R LR RS, & CU=A il MUX 70 175X RAM f7i#i25 16
FIRbhHE S . i MUX 84 $24itk B4R Sek 24 R IHER MUX 80 HiZ3L

30 RIS RAM 1738 16, fEIUREIE AE|RAM 1FifaF 16 11, MITERE

23

Petitioners
Ex. 1012, p. 132



200610064498. 3 B B B E16/271

10

15

20

25

30

N e,

NEEBRRESANGTEEZ S, RAM THi#2s 16 PREFEE 5K AE
NAND 7728 14 FRIRFA BREGEA—E. LBr b, RAM FE#2S 16 K
P R SR dE. A T ARSEEE— BRI, AR T SR

B, FEHIRTREREA L, fAAERRRE 10 G8 B REIE B ERR)
. W2 ATETHAN, B, ERE RS R ER U ISR, T
R RAM T2 16 HIFEHE TR ERER IFAEHIESKISR H NAND 7745 14
FIEFETL, T RAM FHigas 16 FEE A LATHIETE R 5212 NAND 17538 14
. G N SCRERTIRR, MCU 64 MKl A BR Rl R E B RIK
FRBEE S E]3] NAND 77528 14 SR RAM 125 16 FIREHEHI T =R 7
Pl

ST HHE— B R P AR SRR EHERE. 20 =] M TR E—
Bk, B, FAEEE 20 BT AR RS BT SIS E S hES 12 35K
[ RAM THi2% 16 FA—BUIEPE S [E5] NAND f74#28 14 H1. 23 ERAL R
HRERS AR 20 TRAEATNTEIRAT, BB AR TR, Flnsresy
. 5%, S EIRHETIER AT, 28T, T AEessHIes 12 R BT
BB, ZEENIERE 20 WA RGP TEER — SR ERIE LT, IXPER R
VECISARYE T B ATt thIRs 12 KPIT.

FEENKBIIEI R, fAESPAIGertt. B/ RE mis AT
BRI e, 702K B iihb Rk 22 FRbhES TS 52k B CAM 66
HITHBHES 66a LR SBUBUTIEIL F, BRkihl Rzl 22 FrHhEAYEfF s T
RAM fHif2s 16 Tl 1, R4/ RN LB0EHE 68 KIXBEANRBFS
FIMCC/ECC BT 72. HAh, A/ ItbissE 4 68 FERATEERPRAMES 26 LAY
=5. MCC/ECC Bt 72 Hfire &7k B NAND 17525 14 FEdET, 88kE
EWEEE 20 fPFEHEERER 22 TR B LA, KR TE  H I — B
B RAM 1Hi#8% 16 FZE AR b FEIRFMER T, 7EREdE A NAND 17itas
14 #5533 RAM 1728 16 PHINIELZ AT, AT HERITHES 12 PATEAN I
HAER - MCC/ECC F.7G 72 7E MCU 64 FIZHI FHAT FFS #AERts th B2 20
PALAHEIEE AR AL NAND f7iges 14 HHEEHEE, 285 MCC/ECC BT 72 724
1E SN E S48 NAND 174588 14, DARGE SRS HTE 545 RAM
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7535 16,
AR BFENEEER 22 TR E I SR R TR, 0 NAND
THis 14 i 48 MUX 80 14153 RAM 1F4fds 16, fEHHABEAZIH
MCC/ECC HL7T 72 FiER 5 Mkt 66b JITHsE M RAM 1725 16 I EEGIALE A,
5 Bl MCC/ECC Bt 72 73 FasE IS A A IE R S R SR i 5o
P SRJEFEHT CAM 66 H4ATTIHIEEF173% 66a LATE SRTHIE AN RN ARG
EKIZ25 itk 66b (227 [Hishik 66b /&2 RAM 1#i#2% 16 HEm 9 Lhfskbht, 78
IHAFAESHRETD) WEIMZ R Tt S/ RN L BE 4 68 By P WHFESS S
WREET 26 LHHES . HAh, MCU ¥ MUX 80 UHREIBRIMIE. A/ R
10 124 68 Ki%EZS [HhE 66b B MUX 70, fEEAI 155k At 22 KimisithhtFEgs
£, LUBZI RAM 17588 16 FINEANEME. RENFEHERE 20 £ MUX 84 LA
K22t MUX 80 #5E 5N Z| RAM FHifi#8 16 o, AMTERGUZIEH . BIFE(E RAM
%28 16 PRIETEAE-57E NAND 17588 14 FEARRREEAN A EEA 2. 1%
— B AR A ARAETIRS 12 BRI R E R S B AR R RAE, B
15  HENEEE 20 FETANTR BB AN EEREFRFRIFR, Sz arimdie
o
F—ANBNKRIGHTRT BEIE SRR A B SR AR T I SN R . 1EiZ1E
WMF, EAES RAM 77528 16 HhHiLell NAND 77588 14 "R SRS rEdE
FIEILT , 5K H NAND 774425 14 (R0 SR EA7 i 2] RAM 17&2% 16 1.
20 XFEAEEE SRR, Fih, 7R E NAND 1#H#8s 14 ST A RSB IEDE
BEASHAIN S RAM 774£2% 16 2 37, RAM T7i55% 16 FPFBdR 7T S e s
AZE| NAND 77if28 14 Fo BERIBIPUTT. SRE FAEEE 20 fthhbEgk 22 i)
{5 SHITTHEEEER > 55k H CAM 66 HITTHILE S 66a 4T EEAR LATfIE A5k H kb
HbRgR 22 B ES7E LA TP T — AN N RS BRI, fFar T/
25  SINLEEZEE 68 KIL B NFKIMUE 5] MCC/ECC BT 72 LME MCC/ECC BT 72
JAFHBAN—BMEERR. WAh, fr RN EERHE 68 FRHFEE IR S 26 L)
155 . BATEEEEE S 5k B NAND 775288 14 FSGRN 243328 E RAM
2% 16 1, BTl MCC/ECC 37T 72 #E MCU 64 %] N ifiE RAM 17if2% 16
R RIEEE TUAZI 5 B A2 NAND 1785 16 1. MCU H.T 64 $h4T FFS #4ELL
30 KR E RAM 7788 16 HIbhEFEAR A NAND 17625 14 Hritht.
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MRAM 1788 16 SEHEETEHE, H HiZ3E T EHRE T MUX 80 HAgft#|
NAND 77%3% 14, 7R EIA#EE) NAND 774#2% 14 b, HJ5, 8id FFS #4E
Kk E EHEER 20 HRbhEESP7EE NAND Hbhl. #8/5 MCC/ECC .t 72 {#H
3k E FFS HU4EE NAND HuhbF=A5E b FiEHlE 545 NAND 174g2s 14, DA
5 S HhERWESHENES 545 RAM 1Hi#8% 16. X545 H NAND 174538 14 EEU
TLIKEHE M NAND 7538 14 253 MUX 80 14523 RAM 17538 16, 7R HAEE
ANFIfEEIRk H MCC/ECC ¥t 72 RS HBMEARISR B 215 | Ml #4725 66b (125 [H
BLFFERE N RAM 1788 16 FHArE DI, J1HiEd MCC/ECC #ot 72 fEH E
PR E LU R EA B SRR 5o . SRS CAM 66 ()41 DUk
10 FAFARdH TR LIRS & RO b Ry DU - 66a FAHSCHRFIZR S [Hihk
66b. A/ I LSS 68 BN IESAPIRSES 26 HIfES. 1téh, MCU
B MUX 80 UHEZIBRINIE . ar-h/ RIS P 68 KRiXZRT [Hihk 66b F] MUX
70, FEMLEA 152K B HhE S £R 22 Mg bl ARSE & LI A\ B RAM T7iB5% 16
FRETHhE. SRIEMTENIEEE 20 FIEGELL 24 £53 MUX 84 F1 HZ5d MUX 80 #%
15 EHEBEAZIRAM 25 16 F1. SRS TR SRS TR S AN RBEHEe
FHZALL,  TIAE RAM 174535 16 SIS 258 o ARTHIF B4 T R —8in)
B, ZIRREESIEIL TSR E 20 JRSRESATRIET, BB A ERETIRY 12
SRR ERAA
FEENGT, BAEESETRFREANIM. ARG SERETRIFIEAR
20 WIE—FMELLT, WENIZEE 20 ARCSRUE, ZBESX RAM ERERNEAN
BEEIANE, BAEBSARIEIEOL F BAAEMATE. FHERE 20 AN ahrit
ARV B R — B .
R T R ME B AR SR AR T RO R A SR A TR S
NRIHITEGU T BE SEPITAA RAM 1735 16 | NAND 17525 14 IS AERELL
25 fEREEE BRI TR TS A SRR, RTCBTU T E. B EAZ
NAND f7fifa% 14 P HIEHETTESEA RAM 1738 16 EAZAH SRAM 46 1,
XA EES AF| NAND #5885 14 TS e, Ha, BEmREmHE
FISEEUCRIEE S N RIS AT RIBTR EAR AT, PR iR AP
FISEEN SIS iR AT TR B BN FESE RIS B N SRR B
30 BUE, SfHEAEEE 10 FRESEFEUSFRETE NOR F#2HFHERS S0 B RAM 17
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B BAFENERSY 54 BREENITAT2ATAGHSr 56 HHIHRIERT, FH#7EA N SRAM 46
FHISERRESTE S G EP B EAZ NAND 17445 14 1.
S E4TERS, 78 PNOR e, MEHEEE 20 FIMARRERMER, iZ5E 5% RAM
BRSBTS IR, BEGERAES AR, (B2 FVERE 20 ARAT
5 NOR Wllar4, BIURXKEEHUERR. SR, FEARINIHERRRE 10 LA T
F RAM T7(i%2% 16 F1 NAND 7758 14 #51 NOR #4E. EAEERIER T, XF
NOR 7 2SFEERSY 50 BT Tt as 2= MG EH LA (UM NOR 1FisaF
44 (T, NOR e aXER T 50 REMS AT 3] RAM 17iE3% 16 H—&R5T
H RAM 7738 16 #iiSHus) ) NAND 77528 14, AIM7EFE IR A
10 IR, kB NAND 17453 14 FEHE/EINBRPRgomeE RAM 16 /1, 3f
HX} NOR fHi##s A aERS 50 HISEHY B NS RAM 774525 16 BEEEEE A F|
RAM 1Hi#2% 16, (UH TS R TA28a18% 12 nS T NOR Prlldn4-.
WM FTFTHEH, Al ENEEE 20 RATIXFEK NOR tHlardnt, ‘el BHeEHE
SME— RIS AR Lk 24 _EIRAYKIBERE 2T MUX 84 3 HZ&d
15 MUX80. iiT#eEtht ek FIRAIHubER BB ERAE B RAM 17i#25 16 FTisdhl
f') NOR T # T HERSy 50 ST, BRIk MUX 74 BLAiF MCU 64 Bl
PR, — EiZEE R ARARAD ) NOR r4, ) MCU FIFFREE NOR #v-&#4E
NAND fHi#a% 14, WFRGIUNZar @ 8RR 28R, 1EN S RIEAFERRI RAM 17
128 16 AR “IERR 7. K, fEIEHI NOR 774£2% 44 [f) RAM 774i#£2% 16, NOR
20 AR TIE AT NOR WMIAr & HIESE NOR f71#ds 44 SRR HERE.
P, IR EARTEEAI AT NOR PhHlard4E. R, 5518812 4
EAERUER ST NOR Wllar 4. Bk, UmXBAERn, A& “NOR Prslid”
FORK B BT R AT B AMD 23 F BT RATAH NOR fHlar 4 — Pk
2.
25 RAM THi#i g
7E RAM 77485 16 EHERMES, FHIEEE 20 W7ertas 28] RAM F74i
BRAFHGERSY 54 WHIHhhERZE 22 _LRbhHE S R B IFHEREE 10, 1A, BE
VIR 20 JoAEhlingk 32 LIS At 5 OE S HHEEEE 10, iTHhk
& 51E RAM AR 7HXER S 54 1, Bl /RN L EEZ S 68 HiaE MUX 70 LA
30 Aok bl mgk 22 FIsHl B4 32 RbhbEHE SR At RAM 174588 16,
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SR, SIPIRAMES 26 BEHTFEH. HWAh KRB FNERE 20 FiHhp#g I+ .
EFEPR BIEHIRLL 32 HiEhlE 5— IS RAM 7585 16 HHhHE S,
TEMSEHCR B ARt AR . SRS RAZEIR S EE S SR f4tE| MUX 80 AN
MUX 84 H- H##dE 52k 24 (MaMEUER|H13E 20, MTTTERGEEEE .

5 TERAM THifias 16 SAERMEY, EVIEE 20 AR AR ZHK RAM 774
BAFELERSY 54 NHbhEREZE 22 _FRHBIHE S RIXB I EERERE 10, ItAh, HE
VIZEE 20 KEEHlRLk 32 LG UEsHlE S RORENHESEEE 10. b bk

= 57E RAM T B8AFEGER4Y 54 v, B/ ARG bEBE2%E 68 Hok MUX 70 LA
SoVsk Bl B R 22 Rl gk 32 hbAsElE S At RAM 77533 16,
10 2R, S4FIRBMES 26 WHEHTEH. WAh SkREFPEEE 20 Fhhbgf#o it B
FEFRPR G562k 32 Wit 5 — U GRS RAM f7if3% 16 HIHLES,
TEMRER BE0RE B2k 24 EdETDR i 5 A S| RAM 17535 16 .
FHEEHIZEE 20 PSR, RAM FEftas BRSPS N E 57
RAM $EE R AHAHIAE HEEE .
15 S Fa R
TEGEMIZTATATEAED, FHERE 20 B e a2 T ) S5 T AF 2 TR 7Y
56 PufFIHhE SR 22 FRHIIHE S RIRBIFAESNEEE 10. AL, BFEPEEE 20 4
TEFHIS SR 32 LS LIElE S OXBHHERREEE 10. AR EdREANEHE
By A BT ATRE 60 o
20 NAND frHifgattE
7E NAND 7Hif8% 14 S ET, TSR 20 BRI RS 27
FEAFHERSY 58 B ATA TFABSSIFESY 58 PHHhl Mgk 22 EHIHhHE S A%E
TH#aSE 10, HAh, BENEEE 20 KlEishlagk 32 G aristis S 0%
PFAEAERE 10, BT HBMES AT IR T 76 PNOR 1H#gs sy 52 thEASHY)
25  ZEAAR, Rt/ R e 68 A, HHERPIRAMES 26 K.
THIEEE 20 M ATA PHIIITF ATA 2BV B NSRS B N1 & 17
28 79 ABEZAFES 79 WIEFTHHE: v IRES A (eylinder) . #%2k (head)+
FRX 5024788 . MCC/ECC #7072 75 MCU 64 frHas| M BRI 8 Huh 54435
29 NAND YIRS,  HEA BT FB AR NAND FEEXGE
30 N. BEEEEF] 6,427,186; 6405323; 6,141,251 F15,982,665, HAFFHIEERA
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BHFNENSTE . B SREENEEE 20 FRZHEHHFERRR A V R TBA
AR ZAOR N B R AAAEE IR E L.
AT M NAND F7it#s 14 SEERE@E UL, RrhF SAEHNE 5444 NAND
1B 14, EHERE 20 M ATA VR, I BAESSUHEFFES 79 R S AnZeHE
s Huhb, BAERK/INA 512 F45. EVIERRE 20 B R T RIS ST
GRSy 58 MRS /788 79 KAOHKATERS 10 BErERLE . FHIERE 20
# “IEE” dr B AEIFEREZSIA] 58 WAL 31725 79 . MCU 64 PUTZ5H
Hih-F BRI FES #5483 H MCC/ECC 26 72 #EMCU 64 B HT F MNAND
1728 14 AR, FRRHEdR TULIERIZ 23S 81 . 1B EE TR
10 Ef728 81 1, - HIEIE MCC/ECC Bt 72 fEH AR/ ELLB A R FA & 5E
HREIRRISEEEMEL fG, R 24 Fdm WAFAEss S HIeE 12 HritH.
B\ NAND T7i£38 14 (FRE S5 M NAND 174538 14 B EEFESL. 3
VIZEE 20 BT TSR 20 58 I PIKPRAZFAFES 79 R EAFHELS 10
EHEREE . FYEEE 20— AR S A\ZEdEE 1745 81 7, R “BA”
15 R MZEHI—RE AR ML TR 79 7. H/5, H FFS 1) MCU 64 #5:&
SR FEAS 3+ H MCC/ECC 8T 72 7E MCU 64 [Pzl IR B ATA
22rh2S 81 % —TIEFR E A\Z| NAND fHif#s 14 .
FFS 3B AL B ST T B SR T UL FFS RIREIERRIT
FRRAER “EMERmRR” BEUREA CERRIIER, NHEE R X HATHER
20 FE. SR/ FFS EEIHMERAHEHS0T AR Rlgrhas M gdRE. )5 FFS
B EF SRR TR, REHEA PR, R F—THER— M ERRBEX
I, WIFFS SR8ER0HRAE. IR F— IR LRI B 2, MRS DR
HIH RIS T HIBIR SRR . BURNRAN DRTHCE SR i i X Attt
SRS T DU TR E
25 S 4 R T AERERE 10 R S0EE]. FasE 110 58 1 for
FIFFEARREE 10 AHSRMRL. BRIk, ZSAPECAARRMLIRIER . fFiBesdeE 110 A0
s E 10 ZaME—HIARE R TEAHERRERE 100 1, 5B RAM K440 B
24 RAM 174423 100 ZEBEE| A E 20, MIAREEIHHERH RS 12, B,
TEAFEAERE 110 1, EHEREREX RAM 1#Hids 100 I EHEATFHRES].
30 FhERSEEE 10 HISCHEGIFFiERSEEE 110 ISEHER)  [RIFHZANE] U BRIE
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& 5 FRHITFAESmE . SIFAEaE 10 ML, XIFHEas3E 10 [7rfgasme
SHUFELET 2] NOR 1725 44 1) NOR a7 BG 47 50 U BT FfifaadE 110
1 RAM 1Hi#25 16 [¥] PNOR TR 27 EER S 52, HAREHMUN 2] NAND 174
2514, AR B) RAM 774528 16 ) RAM TRl RSBS54, R1, 7ERAM
5 THi#E2S 100 AT EER EVIEEE 20 i3 " RAM B4k 40 FFERIENL T, XITHdE
BEE 110 FITHAERSIREHEE A 5  RAM THERSAF IR 55, HE R
RAM 728 100. SRGIFEIERE 110 3P RIS SSRGS 56, YLK
B Ja g ATA THERSTEERS 58, I EXRTAHEAREE 10 FriiiRrI bl
TEATAESPSHISE 12 S5ENIEEE 20 AT NAND 774#2% 14 Z OEEIET,
10 THEeEEE 10 WA HIHGa TR 2 0RY. s, fFEas=H
2% 12 BEAEPREIITFAEAE NAND 174#2% 14 PR e SR AFE, e AR
BUEERRIEF . 0, Tefasdashiles 12 REinZ a7 is T NAND 17525 14
FP SRR BRI . B, ARSI 12 RER AR LIEES NAND
TR 14 A BENMFET P ESNEER . BUEFIFTFAETE NOR 1Hi#
15 2362 HHFERT, THsassiiles 12 Boh BRsEEE, FATATFERE FNERE
20 Flkaaa %o
K 6, 7~ TARFAEAEIEEE 210 WITHER]. 2 E 210 28
ATAFERREEE 10. TAEFERUTIAESITHIRE 12, S NAND #4525 14 £
RAM THAi#8% 16 HITFAERSIEHIRE 112, iZ5HI9% 112 #EERmA Rk 23, HE2
20 1 PRI — RAM HihERgR 22, 25— RAM £l R4k 24, FisE—RAM %2
HBER 32 S . AR, ANFETE 1 Piastseill, Zei~msk 23 sz
ARERESE 120 (ac). 1ZEAMLEERS 120 (ac) FHIE—AATLSTEL 23 3HTF
U, MR SIHERsEE 210 770, Fit, ARk 23 JTEALEEES 120 (a<c)
L=,
25 AT GRS 120 (ac) PHIE—MFHUHEREEE 210, 40888 120
AR MR 112 KEESIERAVFIUGLE 23 BB SE RIS 4
122, LA SR A TFE RS R 210 HIFSEIRS 112 HIAFAZE SRR VRS 54k 124.
I, 4eashing 112 XTALEERS 120 22 —VFa] feifrnd, EHAMEESS 120 a4k
VFATER 124 F4b T8 AR, REMGERSS 120 ATRDIAFHRWIE 2 FRiirissse s
30 210 FHIFTEIHERSEE, BETHERSEE 210 PHAHERR AT DARISES
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A sht =S (A a] TR e AL EES 120, FRAEREEE 210 HSCHEf|fIs ST AT
B ALERRS 120 LRl REE 23, FEIKATREfAIEERER R (performance hit).
SHEE 7, R TARARAHEREEE 310 B8 —SEEGIRHER. %
FREEE 310 MUUTFAERERE 210. ©OFRERES| NAND 17535 14 F1 RAM 174
5 2816 PAFESTHIRE 212, fHB8EHIRE 212 #0EEEE =1 R4 23 (ac), HEF
—A B 1 FPREIEE— RAM Rk 848 22, 55— RAM iz 514k 24 F15E—RAM
BHRER 32 WIEES. BER 23 (ac) M NEERRAEEEE 120 (ac). ZE
AMEEERS 120 (ac) PR —ANATUFFEHIEEL 23, HIRXITAEAREEE 310 it
ATAFE
10 B0, THERREHIRE 212 B2 NMEHRS 12 (ac), BEANEHRS 12
FAEFAESCERT NOR 77538 44 A1 SRAM F54i#2% 46. Hlitt, SAM4EFERS 120
FLAAFHE Rk 23 FIFESCHI & AEEIgs 12, B, 58 6 Frsiiis
FEBEE 210 MISEHEGIAE], SMEFEES 120 TTFIER (FEAs) BT, iksh,
BTN 12 BB THM NOR 7525 4, FEIE 2 FrsptZsa) =g
15 NOR fHEFAFEERSY 50 Al MRS 120 BpphFht. oh, AMBEERS 120
LHPAFMEEIES 12 1) SRAM 46 FVER T 2GRS 120 ARESI—Zk sk
7. {FiEeEeE 310 A NAND Hitias 14 A0 SDRAM fHifias 16, B H#T
FALEESS 120 FL=, (M, X NAND 17428 14 535 SDRAM 173 16 FAFEUT
SRR P FR RS 250, 4558, FEiHIRS 12 1KY SDRAM 7B 16 AT
20 FFEL, EAERTEEEE 250 HIEERIRRE LIER, I BATEERER 250 GBI RIER
LVFAE SAIIMTIE RIS 12 R TR SR 5P 250 25\ FH e
28 12 MHZBLRAIFFR. XISBLT RIS T 6 Frntixtiagk 23 WU ey
o BT B PR sy, MIHEssashles 212, SRR 40 58
F|| SDRAM 16, JfHEAN 2% 42 3EEE NAND 17435 14,
25 TEERAE, MFEAERT PRI EACEERS 120 M—UATRAEMEREB L. M0
ZEERXT NOR FHi st 2=(a) 50 7HXAT, WWAFAEMEREER L. RS
120 1E3K7E PNOR #¥[d) 52 8 RAM Hitht=s(a) 54 rfistshl - A — i ir
S, BIAEAHDCERTY) SRAM 46 AR RIS, IARMEHIRS 12 Ui ik
250, FKXZE SDRAM 16 HEERA T WR —RimiRE I, WHEHRs
30 12 ¥R E NAND 1738 14 BRSS9 M NAND 775235 14 FEHEE
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1BHHE DIEFS — R RS TATE2% SDRAM 16 B, FEREIMEHE T A BT
RIS HIRS 12 B ZR=E5 T SRAM 17i#2% 46 1 (BT SDRAM 1#ika%
46 RN« WERFTEALIESS 120 (a-c) {FFHHIMIHEMETE R, MPNSLRRFERANRIER
7. WERFTENEDRE 120 (a<) LEMRFHbEE, WSS Mk,
5 HE, B MESD EEEA BEARANEERETESS SDRAM 725 16
B NAND 71725 14 L2 MK RAFERS A A,
SHEK 8, N TARBEFIFAEREEE 410 KI5 —SHEBIMITHER]. 17628
BE 410 RMUUTIFEEEEE 310, ERIEMUTIHEIIZHIRS 212 FIFFE3sEH]
25312, HIBTRANEER 42 R NAND f7i#8% 14, FHEEZN 4L 40 (ac)
10 EERIZA RAM fRifes 16, FAfasishles 312 BERI=AN 0 23 (ac), HAF
— 2B 1 PRI — RAM bS8k 22, 55— RAM dh 514k 24 A15E—RAM
FEHIRALL 32 WA . B2k 23 (ao) TR MNEEZRERIIALEERS 120 (ac).
ZEMEEERS 120 (a0) PRI ATRMFAIRILEEL 23, M FEESEE 410
HHATAFEL
15 AL, THiERsHRE 312 G2 TR 12 (ac) HIEENEHER 12 BF%
FARIMEEERET NOR TEif8S 44 F1 SRAM 7% 46, LUK EGAHKEKIE H
SDRAM 7788 16. i, FEMCERS 120 BAMECHERLERER 23, FEEE
LIRS 12, FIAHCERT] SDRAM 17i#88 16. i, S5 7 PrniifritssseE
310 HSEHEGIANE], TR BHEEXIFAETE SDRAN frfifias 16 HHI 2k iR AT
20  FFH, TUHEAMGEERS 120 TTFEER (R RERFal. bk, BT EN e
12 B % Y NOR 1725 44, KL NOR il 2s GRSy 50 Al M EE2s 120
bk, AL, FEANEHIRS 12 PR SRAM 46 A MRS 120 % Hf) SDRAM
16 FIE R RT AZALEERS 120 ARSTH— AN — =l A 7. [HiaseasE 410 BF
NAND 772% 14, HEFERITAAEERS 120 =, A, X NAND 77523 14 1)
25  fPEPRESR IR IR FEE 250,
LEERET, ATEAEmr T 7EALEERS 120 i —UASEAEMERS B L. 2afa b
FRVERXT NOR fHifigathilZ=16] 50 77, HAFAEERBRIL. RGNS
120 &:RAFE PNOR Z3[8) 52 8 RAM HhhkZ=(a] 54 Frifghil o A/ E—Rmdig 7
I, BIAEAHSCIRI) SRAM 46 FRKRINEE, IRATANEHIRE 12 UiIAHSRT)
30 SDRAM F#Hifigs 16 WIR _KEESATHRM, NEEHISE 12 355 KX%E NAND
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TFiERS 14 SRR, 29 NAND frig2s 14 HEFEREEGRER, eHEA %K
TFIELEATAT#25 SDRAM 16, UIRFTEAEERS 120 (ac) (AP EHIEH]
MR B NS T WISRPTE LIRS 120 (ac) FEAHREIIHEMEERE, TPk
fFMEH. hd. R, B8 (MESD BRI BE %A %S NAND
5 1B 14 L2 MK GRS E A A,
SR 9, ST ARERITHEIZEE 510 B —SLEFINTHER. fHEas
HE 510 HUTIFERIEE 410, EEIERLITIHEIEHIR 312 KBS
25412, BN R 42 RS NAND 178 14. TRlasiahles 312 1|
AR 23 (ac), HAE—ERE 1 RS — RAM HilibEZk 22, B —RAM
10 HEMALE 24 FIEE— RAM #5584% 32 IS . KB 23 (ac) KIE—/NEERIH
SEBAAIALTERS 120 (ac). iZBAMMEESS 120 (ac) HHYE—/ V0] BIFIL B4k 23,
MBS E 410 FHATAEHN.
AR, THERHEHIRE 312 WAL MEFHIEE 12 (ac) HEMNMEHIRR 12 BF
SERAE A P SRR NOR F7ifa% 44 T SRAM frfi#as 46 LA SDRAM
15 16. B, S5E 8 FraiiriEass® 410 WSEBIAE, FigssdesE 510 AR A
TETFAERSIEHIBS 412 SNEOETTABASTEHIRS 412 i%E#:3] SDRAM 16 HAHAFL 40,
TEFTE HALS TR, 1HEREEE 510 S1FnasdsE 410 25
ARIFFAEZ AT TH . B5E, FAHEaREEE 10, 110, 210, 310, 410 54510
BRI REEE . AR E A AESEshEs, e A A
20 T RAM HUHESHIEE b agk, FHTHIRAM HiEESHsE—8dha
£k, UUINMATEI RAM EHHE S TS —HlRgk. AEssEhiEs BamArER
H ) NOR 17t FidE—20 B Fl TR B R PR RAM AR RRIRIEE — itk
BER, FTEDIERES RIEN RAM IHESR ISR SR Rk, LR TR iERE
ZyIAER) RAM 1Hitiss R —ishlngk. Zishlesit— P AR THROEEEES
25 KM NAND TFE88 28 =i/ #dR gk, TR THEEEED) R NAND 17
RE=HIRLL. S HEREREN— P AEEEDTR S il fgk, Fndse
THER LIRS RN RAM 17588, ke Bt b AaER:
B =M/ AR BN =HI B ARG R NAND T7Hifigs. iZdsmlasiaiy
FAESE—HhEE R FIRALHILEES, H NOR TrA#gsii s FAEss—Hhh 2k b
30 IREMIE—HuEYER, ik RAM fREsmany FreEss— b fgk FIRARES i
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AFERL DA A1 NAND f#figasmany FAESE bk a2k EIRORIEE =Hhika .
FEARARI T — 5T, 2 HEERE R E, P ae
FREFFEA T, 2R E LA HEaERles, I Fahlee RaH
THA RAM HHESHIE— bbbk, ATHRRAM HiEE S 15 —Edi e
5 £, MATHERKRAM EHHESHE —EHlE L. 2t AaIRAER
FPHINOR fHigs F Hib— P B R TR OSSR M RAM AEE 23028 — Sl i
£, AT IRDERS AN RAM FERHE iR e 2, LA THEOERS R
P RAM TrA#gsIss — gk, Zsthldsit P RAR TROERAES R
NAND T35S =i/ 8 2k, A TROEEEEES) R4 NAND 172811
10 =Rk ZHERSRELE PR SIRE “Hihtagk, b s
2, DARITRSE IR RSN RAM fRfifiss. fAdes Bt —PRAS
S =l s SRR = S SAEIR AR B R NAND Trffias. ix7ikas
BN T FREFFAER A ECHIN, A 7ER—Hhb B2k FIROUEE—Ht
VO, 2B ENIN T NOR fEfifavifE, &M T NOR thilar<, LA
15 RAER—Huhbpgk FIROHUSE —HUMETE N, 2SS E NN T RAM #4E,
PABAEMhE S 2 ESRBEHISE =IO, 2 AR BN T HITE ATA #5350
FEE M NAND 17i#as, HAsE—, B =it yG BT A A R E -
AR T — I, AR E RIS, 12Tt
BAMTHN RAM Hui(F S5 —HuhhE gk, TR RAM BiEE 5005 —
20 HEBL, FHTERRRAM HHlE SRS —EHlE%k. SrEsszhkpnt—>
HARTHEOERS R RAM 12858 ik mgk, HFROERR Kt
RAM a8 — Sl gk, AR THROERS RIE RAM TREZR I — 155
SR, ZFEHIRSIEE P R TR AR D) RN NAND 1FA# a3 #058 =Hutil/ 4L
Yok, FIHTHEROEEAED) KM NAND fF#ss R =Rk, I HnssdsE
25 HEPRASITRETMNERL, Il HgER g, DURITIAE IS
RN RAM 17i#d%. i ifaR Bl P RA SR =l HaR S 4 =151
REARIERAR S KA NAND FHifas. izdzhiasit—5 Ba TR bk s
2 ERZE— bt FPREER — b I E 5 S NAND FFd2ShIss — bl
B, HERMERAM fFERXT T EIECR B4ES) M NAND g 28—l
30 HdERWERERGT, DSHITRIFHE TSRS RIE RAM 17t
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HIBHEFTEIES) St NAND TR AISE — b Abr i M e — B
RE. 5 FATREEHET 5 R RAM TR BB THES A0
NAND FH# a5 e (M B E— B AR B AT A TR Pl 2 T &
J&» FTAEARS RN NAND T7ifss R sh— bk g B 2055 il B
5 HBREHERE AT IR TR A T
TEAR IS — IS, SRR E R A TAE RIS, SRR
FA T2 NOR $ithb(E S 58— HuilibS2k, AT NOR Edfifs S AR sl
LB R, AATEMNOR #ZHHE SRR —IZHlE 4. I iEas izt
P RA T OERS AV RAM fFAE3SHEE b B2k, FTH0ERS
10 R RAM IFBZRHIEE —BdE gk, AR OB A RAM THE2S ISR
TEHIRER. SRR BE R TR AR S R NAND 1Hi#as R =3
hAHERLR, AT OEEARS A NAND FRlds o8 =1l B k. %7
AECEI— P RA SPTAE bR, TR IR E L,  BLAPTIRSRE
RBAREFEN RAM 77fifds. 1ZAFEaR Bt — P R SR =/ A S 2emss
15 =FHISEADERNARS T NAND rifss. iZEHlsit—PEE RAM T7flas
PUBERLEL S NOR Wil AT 4 i) NOR fHiftR B A E .
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/934,416
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e T o) N/A N/A N/A N/A 300
SEARCH FEE
o e o) N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR 1.16(0), (p), o (q)) N/A N/A N/A N/A 760
TOTAL CLAIMS *
(37 CFR 1.16(1)) 1 minus 20= OR |x 100 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h) 1 minus 3 = x 460 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(87 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* | the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total - i - =
S (37 CF(F>E1a 16(i) Minus OR |x
a Independent * Minus | *** =
E (37 AR 16(h) OR |«x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Golumn 1) (Column 2) (Golumn 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total * Minus ** =
= (@7 CF(F>E1a 16(3) OR |x
% Independent * Minus | *** = OR ;
w (37 CFR 1.16(h))
E: Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIO\TER FOR PATENTS

Ale).and);‘la Virginia 22313-1450

WWW.uSpto,gov

[ APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/934.,416 03/23/2018 Hyun Lee 0016.001000G
CONFIRMATION NO. 2728
151145 FORMALITIES LETTER
Shami Messinger PLLC
1000 Wisconsin Ave. NW AT R R
Suite 200 0000

Washington, DC 20007
Date Mailed: 04/19/2018

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Iltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

« The statutory basic filing fee is missing.
* The application search fee must be submitted.
+ The application examination fee must be submitted.
» Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
* late submission of the basic filing fee, search fee, or examination fee,
« late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

+$ 300 basic filing fee.

«$ 160 surcharge.

+$ 660 search fee.

+ $ 760 examination fee.

+ $( 0) previous unapplied payment amount.

+$1880 TOTAL FEE BALANCE DUE.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

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.

/jmilani/
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UNITED STATES PATENT AND TRADEMARK OFFICGE

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

Alexanoc;{n'a, Virginia 22313-1450

WWW.USpto gOv

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/934,416 03/23/2018 2139 0.00 0016.001000G 1 1
CONFIRMATION NO. 2728
151145 FILING RECEIPT

7000 Wissonem Avo. NW R LA

Suite 200
Washington, DC 20007

Date Mailed: 04/19/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts"” for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Hyun Lee, Ladera Ranch, CA;
Chi-She Chen, Walnut, CA;
Jeffrey C. Solomon, Irvine, CA;
Scott H. Milton, Irvine, CA;
Jayesh Bhakta, Cerritos, CA;
Applicant(s)
Netlist, Inc., Irvine, CA;
Assignment For Published Patent Application
Netlist, Inc., Irvine, CA

Power of Attorney: The patent practitioners associated with Customer Number 151145

Domestic Priority data as claimed by applicant
This application is a CON of 14/840,865 08/31/2015 PAT 9928186
which is a CON of 14/489,269 09/17/2014 PAT 9158684
which is a CON of 13/559,476 07/26/2012 PAT 8874831
which claims benefit of 61/512,871 07/28/2011
and is a CIP of 12/240,916 09/29/2008 PAT 8301833
which is a CON of 12/131,873 06/02/2008 ABN
which claims benefit of 60/941,586 06/01/2007

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 04/18/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/934,416

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No
Title

FLASH-DRAM HYBRID MEMORY MODULE
Preliminary Class
711
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Electronic Patent Application Fee Transmittal

Application Number:

15934416

Filing Date:

23-Mar-2018

Title of Invention:

FLASH-DRAM HYBRID MEMORY MODULE

First Named Inventor/Applicant Name:

Hyun Lee

Filer: Khaled Shami/Stephanie Semler
Attorney Docket Number: 0016.001000G
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sullaj-s'l';(tsa)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160
Petition:
Petitioners

Ex. 1012, p. 163




Description Fee Code Quantity Amount Suz-:;(t;)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 3 months with $0 paid 1253 1 1400 1400
Miscellaneous:
Total in USD ($) 3280
Petitioners
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Electronic Acknowledgement Receipt

EFS ID: 33768014
Application Number: 15934416
International Application Number:
Confirmation Number: 2728

Title of Invention:

FLASH-DRAM HYBRID MEMORY MODULE

First Named Inventor/Applicant Name:

Hyun Lee

Customer Number:

151145

Filer: Khaled Shami/Stephanie Semler
Filer Authorized By: Khaled Shami
Attorney Docket Number: 0016.001000G
Receipt Date: 19-SEP-2018
Filing Date: 23-MAR-2018
Time Stamp: 15:11:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $3280

RAM confirmation Number

092018INTEFSW15162100

Deposit Account

602034

Authorized User

Michael Messinger

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
15934416-MPTA- 1203
] Applicant Response to Pre-Exam Receive_Notice_to_File_Missin no 1
Formalities Notice g_Parts-20180419-09281473-5- $9bfbae28d27683ebd014 eI THc1257
1.pdf b8e6
Warnings:
Information:
39068
2 Fee Worksheet (SB06) fee-info.pdf no 2
3162b205718812756c575a227e2eb4e10ed|
362ca
Warnings:
Information:
Total Files Size (in bytes):| 40271

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTRD STATRS DEPARTMENT OF COMMRRCE,
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

POQ. Box 1450

Alexandria, Virginia 22313-1430

WWW.USDtO, g0V

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO/TITLE |
15/934,416 03/23/2018 Hyun Lee 0016.001000G
CONFIRMATION NO. 2728
151145 FORMALITIES LETTER

Shami Messinger PLLC

1000 Wisconsin Ave. NW R L AR AT

Suite 200
Washington, DC 20007

Date Mailed: 04/19/2018

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

* The statutory basic filing fee is missing.
* The application search fee must be submitted.
+ The application examination fee must be submitted.
« Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
« late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
« submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

+ $ 300 basic filing fee.

+ $ 160 surcharge.

+ $ 660 search fee.

+ $ 760 examination fee.

+ $(0) previous unapplied payment amount.

+$1880 TOTAL FEE BALANCE DUE.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserl ocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

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.

/jmilani/
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Electronic Acknowledgement Receipt

EFS ID: 33769753
Application Number: 15934416
International Application Number:
Confirmation Number: 2728

Title of Invention:

FLASH-DRAM HYBRID MEMORY MODULE

First Named Inventor/Applicant Name:

Hyun Lee

Customer Number:

151145

Filer: Khaled Shami/Stephanie Semler
Filer Authorized By: Khaled Shami
Attorney Docket Number: 0016.001000G
Receipt Date: 19-SEP-2018
Filing Date: 23-MAR-2018
Time Stamp: 16:17:29

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y ) " I. . 9
Number Message Digest | Part/.zip| (ifappl.)
301577
AA15934416-MPTA-
1 Applicant Response to Pre-Exam Receive_Notice_to_File_Missin no 5
Formalities Notice g_Parts-20180419-09281473-5-
ab2d8c1ef5c71257862411d4eb9d2d 17499
1.pdf
Warnings:
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Information:

Total Files Size (in bytes)1 301577

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/R0O/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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/934,416
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e T o) N/A N/A N/A N/A 300
SEARCH FEE
o e o) N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR 1.16(0), (p), o (q)) N/A N/A N/A N/A 760
TOTAL CLAIMS *
(37 CFR 1.16(1)) 1 minus 20= OR |x 100 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h) 1 minus 3 = x 460 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(87 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* | the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total - i - =
S (37 CF(F>E1a 16(i) Minus OR |x
a Independent * Minus | *** =
E (37 AR 16(h) OR |«x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Golumn 1) (Column 2) (Golumn 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total * Minus ** =
= (@7 CF(F>E1a 16(3) OR |x
% Independent * Minus | *** = OR ;
w (37 CFR 1.16(h))
E: Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
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UNITED STATES PATENT AND TRADEMARK OFFICGE

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

Alexanoc;{n'a, Virginia 22313-1450
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15/934,416 03/23/2018 2139 1880 0016.001000G 1 1
CONFIRMATION NO. 2728
151145 UPDATED FILING RECEIPT
Shami M i PLLC
1000 Wisconsin Ave, NW O A
Suite 200

Washington, DC 20007
Date Mailed: 09/24/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts"” for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Hyun Lee, Ladera Ranch, CA;
Chi-She Chen, Walnut, CA;
Jeffrey C. Solomon, Irvine, CA;
Scott H. Milton, Irvine, CA;
Jayesh Bhakta, Cerritos, CA;
Applicant(s)
Netlist, Inc., Irvine, CA;
Assignment For Published Patent Application
Netlist, Inc., Irvine, CA

Power of Attorney: The patent practitioners associated with Customer Number 151145

Domestic Priority data as claimed by applicant
This application is a CON of 14/840,865 08/31/2015 PAT 9928186
which is a CON of 14/489,269 09/17/2014 PAT 9158684
which is a CON of 13/559,476 07/26/2012 PAT 8874831
which claims benefit of 61/512,871 07/28/2011
and is a CIP of 12/240,916 09/29/2008 PAT 8301833
which is a CON of 12/131,873 06/02/2008 ABN
which claims benefit of 60/941,586 06/01/2007

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 04/18/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/934,416

Projected Publication Date: 01/03/2019
Non-Publication Request: No

Early Publication Request: No
Title

FLASH-DRAM HYBRID MEMORY MODULE
Preliminary Class
711
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Appl. No. 15/934,416
Atty. Docket No. 0016.0010000G

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: Netlist, Inc. CONFIRMATION NO.: 2728
SERIAL NO.: 15/934,416 ART UNIT: 2185
FILING DATE: 03-23-2018 EXAMINER: TBA

TITLE: FLASH-DRAM HYBRID MEMORY MODULE

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Notice of Prior and Concurrent Proceedings

Applicant hereby calls to the attention of the Patent and Trademark Office the following inter
partes review proceedings involving patents that are commonly-assigned with the patent in the above-

identified patent application:

Proceeding Status
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00365 Institution Granted 8/6/2018
(P.T.A.B.), filed December 27, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00364 Institution Granted 8/6/2018
(P.T.A.B.), filed December 27, 2018
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00363 Institution Granted 6/29/2018
(P.T.A.B.), filed December 22, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00362 Institution Granted 6/29/2018
(P.T.A.B.), filed December 22, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00303 Institution Granted 5/24/2018
(P.T.A.B.), filed December 14, 2018
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00730 Terminated 5/29/2018
(P.T.A.B.), filed January 20, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00692 Terminated 7/5/2018

(P.T.A.B.), filed January 17, 2017
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Appl. No. 15/934,416
Atty. Docket No. 0016.0010000G

Proceeding Status
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00668 Terminated 7/18/2018
(P.T.A.B.), filed January 13, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00667 Terminated 7/5/2018
(P.T.A.B.), filed January 13, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00649 Terminated 5/29/2018
(P.T.AB.), filed January 13, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00587 Terminated 7/20/2018
(P.T.A.B.), filed January 6, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00577 Terminated 7/5/2018
(P.T.A.B.), filed January 5, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00560 Terminated 6/29/2018
(P.T.A.B.), filed January 3, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00562 Terminated 9/6/2018
(P.T.A.B.), filed January 17, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00561 Terminated 9/6/2018
(P.T.A.B.), filed January 17, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00548 Terminated 5/3/2018
(P.T.A.B.), filed January 17, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00549 Terminated 5/3/2018

(P.T.A.B.), filed January 17, 2017

Information Disclosure Statement

Listed on accompanying IDS Forms PTO/SB/08a equivalent and/or PTO/SB/08b equivalent
are documents that may be considered material to the patentability of this application as defined in
37 C.F.R. §1.56, and in compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97
and 1.98.

Applicant has listed publication dates on the attached IDS Forms based on information
presently available to the undersigned. However, the listed publication dates should not be

construed as an admission that the information was actually published on the date indicated.
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Appl. No. 15/934,416
Atty. Docket No. 0016.0010000G

Applicant reserves the right to establish the patentability of the claimed invention over any
of the information provided herewith, and/or to prove that this information may not be prior art,
and/or to prove that this information may not be enabling for the teachings purportedly offered.

This statement should not be construed as a representation that a search has been made, or
that information more material to the examination of the present patent application does not exist.
The Examiner is specifically requested not to rely solely on the material submitted herewith.

Filing under 37 C.F R. § 1.97(b). This Information Disclosure Statement is being filed
before the mailing date of a first Office Action on the merits. No statement or fee is required.

Copies of documents NPL6 — NPL37 are submitted. However, in accordance with 37
C.F.R. § 1.98(a)(2)(i1), no copies of U.S. patents and patent application publications are submitted.

It is expected that the examiner will review the prosecution and cited art in the parent
application no(s). 14/840,865, filed 08-31-215 (now U.S. Pat. No. 9,928,186); 14/489,269, filed 09-
17-2014 (now U.S. Pat. No. 9,158,685); 13/559,476, filed 07-26-2012 (now U.S. Pat. No.
8,874,831); 12/240,916, filed 09-29-2008 (now U.S. Pat. No. 8,301,833); and 12/131,873, filed 06-
02-2008 (now abandoned) in accordance with MPEP 2001.06(b), and indicate in the next
communication from the office that the art cited in the earlier prosecution history has been reviewed
in connection with the present application.

In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment,
Inc. 329 F.3d 1358 (Fed. Cir. 2003), Applicants submit herewith Office Actions from co-pending

U.S. Patent Application No(s). 14/214,652, filed March 24, 2014 as documents NPL1 — NPLS.
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Appl. No. 15/934,416
Atty. Docket No. 0016.0010000G

The identification of these Office Actions is not to be construed as a waiver of secrecy as to
those applications now or upon issuance of the present application as a patent. The Examiner is
respectfully requested to consider the cited applications and the art cited therein during
examination.

It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS
Forms, and indicate in the official file wrapper of this patent application that the documents have
been considered.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or
credit any overpayment, to our Deposit Account No. 60-2034.

Respectfully submitted,

SHAMI MESSINGER PLLC

Dated: October 17, 2018 _/Khaled Shami/
Khaled Shami
Reg. No. 38,745

SHAMI MESSINGER PLLC

1000 Wisconsin Ave N.W., Suite 200
Washington, D.C. 20007

Tel: 202-516-6900
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Equivalent of Form PTO/SB/08a (07-09)

Substitute for form 1449/PTO Complete if Known
Application Number 15/934,416
INFORMATION DISCLOSURE Filing Date 03-23-2018
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
(Use as many sheets as necessary) Art Unit 2185
Examiner Name To be assigned
Sheet 11 Jof |1 Attorney Docket Number | 0016.001000G
U.S. PATENT DOCUMENTS
X Document Number
Examiner Cite - Publication Date Name of Patentee or Pages, Columns, Lines, Where
initials* No.1 Number-Kind Code 2 af MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant Figures Appear
known)

US1 | 2012/0110417 A1l 05-03-2012 | D’Abreu

US2 | 2010/0122200 Al 05-13-2010 | Merry, Jr.

US3 | 2009/0235038 Al 09-17-2009 | Sartore

US4 | 6839774 Bl 01-04-2005 | Ahn et al.

US5 | 2003/0206478 Al 11-06-2003 | Ayukawa et al.
US6 | 2005/0204091 Al 03-20-2005 | Kilbuck et al.

US7 |9,921,762 B2 03-20-2018 | Amidi et al.
US8 | 9,928,186 B2 03-27-2018 | Lee et al.
US9 | 6,363,450 Bl 03-26-2002 | Lash et al.

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent Document Publication Name of Patentee or Pags;}lgfel;ﬁi:nltnes> T
initials* No.l Country Code3-Number?- Date Applicant of Cited Document Passages or Relevant 6
X i MM-DD-YYYY ;
Kind Coded (if known) Figures Appear
[ Examiner Signature | Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. ! Applicant’s unique citation designation number (optional). > See Kinds
Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard
ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ° Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. © Applicant is to place a check mark here if
English language Translation is attached.
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Equivalent of Form PTO/SB/08b (7-09)

Substitute for form 1449/PTO Complete if Known
Application Number 15/934,416
INFORMATION DISCLOSURE | Filing Date 03-23-2018
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
(Use as many sheets as necessary) Art Unit 2185
Examiner Name To be assigned
Sheet [1 Jof [4 Attorney Docket Number | 0016.001000G
NON PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when
Examiner | Cite ‘ . . L S . )
Initials* No. ! appropriate), title of thebltem (book, magazine, Jouml, serial, symposium, catalog', etc.), T
’ date, page(s), volume-issue number(s), publisher, city and/or country where published
NPL1 Copy of Non-Final Office Action for U.S. Appl. No. 14/214,652, mailed March 8, 2018;
41 pages.
NPL2 Copy of Examiner Search Notes for U.S. Appl. No. 14/214,652, mailed March 8, 2018;
3 pages.
Copy of Examiner Notice of References Cited for U.S. Appl. No. 14/214,652, mailed
NPL3
March 8, 2018; 1 page.
NPL4 Extended European search report issuing from European Patent Application
17191878.2, August 2, 2018, 9 pgs.
NPLS Copy of Final Office Action for U.S. Appl. No. 15/000,834, mailed May 3, 2018;16
pages.
NPL6 Patent Owner’s Preliminary Response, filed in SK HYNIX et al. v. Netlist, Inc., Case No.
TPR2018-00365 (P.T.A.B.), filed May 7, 2018; 47 pages.
NPL7 Patent Owner’s Preliminary Response, filed in SK HYNIX et al. v. Netlist, Inc., Case No.
IPR2018-00364 (P.T.A.B.), filed May 7, 2018; 47 pages.
NPLS Patent Owner’s Preliminary Response, filed in SK HYNIX et al. v. Netlist, Inc., Case No.
IPR2018-00363 (P.T.A.B.), filed May 7, 2018; 42 pages.
NPL9 Patent Owner’s Preliminary Response, filed in SK HYNIX et al. v. Netlist, Inc., Case No.
IPR2018-00362 (P.T.A.B.), filed May 7, 2018; 41 pages.
NPL10 Patent Owner’s Supplemental Mandatory Notices, filed in SK HYNIX et al. v. Netlist,
Inc., Case No. IPR2018-00303 (P.T.A.B.), filed September 17, 2018; 3 pages.
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional). > Applicant is to place a check mark here if English language Translation is attached.
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Equivalent of Form PTO/SB/08b (7-09)

Substitute for form 1449/PTO Complete if Known
Application Number 15/934,416
INFORMATION DISCLOSURE | Filing Date 03-23-2018
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
(Use as many sheets as necessary) Art Unit 2185
Examiner Name To be assigned
Sheet [2 Jof [4 Attorney Docket Number | 0016.001000G
NON PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS)), title of the article (when
Examiner Cite R - . L. . . ’
. 1 appropriate), title of the item (book, magazine, journal, serial, symposium, catalog, T
Initials* No . . .
’ etc.), date, page(s), volume number, publisher, city and/or country where published
NPL11 Patent Owner’s Response, filed in SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-
00303 (P.T.A.B.), filed August 10, 2018; 65 pages.
NPL12 Patent Owner’s Preliminary Response, filed in SK HYNIX et al. v. Netlist, Inc., Case No.
IPR2018-00303 (P.T.A.B.), filed March 19, 2018; 59 pages.
Netlist Inc.’s Notice of Appeal to the U.S. Court of Appeals for the Federal Circuit and
NPL13 Final Written Decision, filed in SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-
00562 (P.T.A.B.), filed September 6, 2018; 56 pages.
Netlist Inc.’s Notice of Appeal to the U.S. Court of Appeals for the Federal Circuit and
NPL14 | Final Written Decision, filed in SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-
00561 (P.T.A.B.), filed September 6, 2018; 67 pages.
Netlist Inc.’s Notice of Appeal to the U.S. Court of Appeals for the Federal Circuit and
NPL15 | Final Written Decision, filed in SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-
00560 (P.T.A.B.), filed June 29, 2018; 22 pages.
NPL16 Patent Owner’s Supplemental Mandatory Notices, filed in SK HYNIX et al. v. Netlist,
Inc., Case No. IPR2018-00549 (P.T.A.B.), filed April 19, 2018; 4 pages.
NPL17 Patent Owner’s Supplemental Mandatory Notices, filed in Sandisk Corp. v. Netlist, Inc.,
Case No. IPR2015-01020 (P.T.A.B.), filed April 19, 2018; 3 pages.
NPLI18 Netlist Inc.’s Notice of Appeal and Decision on Remand, filed in Diablo Technologies,
Inc. v. Netlist, Inc., Case No. IPR2014-01011 (P.T.A.B.), filed May 30, 2018; 33 pages.
NPL19 Netlist Inc.’s Notice of Appeal and Decision on Remand, filed in Diablo Technologies,
Inc. v. Netlist, Inc., Case No. IPR2014-00883 (P.T.A.B.), filed May 30, 2018; 28 pages.
NPL20 Netlist Inc.’s Notice of Appeal and Decision on Remand, filed in Diablo Technologies,
Inc. v. Netlist, Inc., Case No. IPR2014-00882 (P.T.A.B.), filed May 30, 2018; 28 pages.
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional). > Applicant is to place a check mark here if English language Translation is attached.
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Equivalent of Form PTO/SB/08b (7-09)

Substitute for form 1449/PTO Complete if Known
Application Number 15/934,416
INFORMATION DISCLOSURE | Filing Date 03-23-2018
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
(Use as many sheets as necessary) Art Unit 2185
Examiner Name To be assigned
Sheet [3 Jof [4 Attorney Docket Number | 0016.001000G
NON PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS)), title of the article (when
Examiner Cite B . o . X ’
. 1 appropriate), title of the item (book, magazine, journal, serial, symposium, catalog, T
Initials* No . . :
' etc.), date, page(s), volume number, publisher, city and/or country where published
NPL21 Supplemental Declaration of Robert J. Murphy, filed in SK HYNIX ef al. v. Netlist, Inc.,
Case No. IPR2018-00303 (P.T.A B.), filed August 10, 2018; 76 pages.
NPL22 Deposition of Donald Alpert, filed in SK HYNIX et al. v. Netlist, Inc., Case No.
IPR2018-00303 (P.T.A.B.), filed July 20, 2018; 218 pages.
Joint List of Claim Terms For Construction and Proposed Constructions, filed as
NPL23 | Exhibit 2007 in SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00303 (P.T.A.B.),
filed August 10, 2018; 23 pages.
NPL24 Decision, filed in SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00362 and
IPR2018-00363 (P.T.A.B.), entered June 29, 2018; 33 pages.
NPL25 | "The Authoritative Dictionary of IEEE Standards Terms," 7th Ed. 2000, pp. 1 - 10.
NPL26 | "The Authoritative Dictionary of IEEE Standards Terms," 6th Ed. 2000, pp. 1 - 8.
NPL27 “Orbit Micro News and Notes,” available at
http://www.orbitmicro.com/company/blog/87; 10 pages.
NPL28 Jacob, B. et al, "Memory Systems: Cache, DRAM, Disk, Chapter 30" New York, NY:
Morgan Kaufmann Press, 2008; 40 pages.
NPI29 Declaration of Robert J. Murphy, filed in SK HYNIX et al. v. Netlist, Inc., Case No.
IPR2018-00303 (P.T.A.B.), filed March 19, 2001; 71 pages.
Decision Instituting /nter Partes Review of U.S. Patent No. 9,535,623, Entered May 24,
NPL30
2018, 18 pages.
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional). > Applicant is to place a check mark here if English language Translation is attached.
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Equivalent of Form PTO/SB/08b (7-09)

Substitute for form 1449/PTO Complete if Known
Application Number 15/934,416
INFORMATION DISCLOSURE | Filing Date 03-23-2018
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
(Use as many sheets as necessary) Art Unit 2185
Examiner Name To be assigned
Sheet [4 Jof [4 Attorney Docket Number | 0016.001000G
NON PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS)), title of the article (when
Examiner Cite R . . L. . . ’
. 1 appropriate), title of the item (book, magazine, journal, serial, symposium, catalog, T
Initials* No . . :
' etc.), date, page(s), volume number, publisher, city and/or country where published
NPL31 Final Written Decision, filed in SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-
00587 (P.T.A.B.), entered June 20, 2018; 53 pages.
NPL32 Final Written Decision, filed in SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-
00692 (P.T.A.B.), entered July 5, 2018; 44 pages.
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Appl. No. 15/934,416
Atty. Docket No. 0016.0010000G

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: Netlist, Inc. CONFIRMATION NO.: 2728
SERIAL NO.: 15/934,416 ART UNIT: 2185
FILING DATE: 03-23-2018 EXAMINER: TBA

TITLE: FLASH-DRAM HYBRID MEMORY MODULE

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Notice of Prior and Concurrent Proceedings

Applicant hereby calls to the attention of the Patent and Trademark Office the following inter
partes review proceedings involving patents that are commonly-assigned with the patent in the above-

identified patent application:

Proceeding Status
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00365 Institution Granted 8/6/2018
(P.T.A.B.), filed December 27, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00364 Institution Granted 8/6/2018
(P.T.A.B.), filed December 27, 2018
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00363 Institution Granted 6/29/2018
(P.T.A.B.), filed December 22, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00362 Institution Granted 6/29/2018
(P.T.A.B.), filed December 22, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00303 Institution Granted 5/24/2018
(P.T.A.B.), filed December 14, 2018
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00730 Terminated 5/29/2018
(P.T.A.B.), filed January 20, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00692 Terminated 7/5/2018

(P.T.A.B.), filed January 17, 2017
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Proceeding Status
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00668 Terminated 7/18/2018
(P.T.A.B.), filed January 13, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00667 Terminated 7/5/2018
(P.T.A.B.), filed January 13, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00649 Terminated 5/29/2018
(P.T.AB.), filed January 13, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00587 Terminated 7/20/2018
(P.T.A.B.), filed January 6, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00577 Terminated 7/5/2018
(P.T.A.B.), filed January 5, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00560 Terminated 6/29/2018
(P.T.A.B.), filed January 3, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00562 Terminated 9/6/2018
(P.T.A.B.), filed January 17, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00561 Terminated 9/6/2018
(P.T.A.B.), filed January 17, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00548 Terminated 5/3/2018
(P.T.A.B.), filed January 17, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00549 Terminated 5/3/2018

(P.T.A.B.), filed January 17, 2017

Information Disclosure Statement

Listed on accompanying IDS Forms PTO/SB/08a equivalent and/or PTO/SB/08b equivalent
are documents that may be considered material to the patentability of this application as defined in
37 C.F.R. §1.56, and in compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97
and 1.98.

Applicant has listed publication dates on the attached IDS Forms based on information
presently available to the undersigned. However, the listed publication dates should not be

construed as an admission that the information was actually published on the date indicated.
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Appl. No. 15/934,416
Atty. Docket No. 0016.0010000G

Applicant reserves the right to establish the patentability of the claimed invention over any
of the information provided herewith, and/or to prove that this information may not be prior art,
and/or to prove that this information may not be enabling for the teachings purportedly offered.

This statement should not be construed as a representation that a search has been made, or
that information more material to the examination of the present patent application does not exist.
The Examiner is specifically requested not to rely solely on the material submitted herewith.

Filing under 37 C.F R. § 1.97(b). This Information Disclosure Statement is being filed
before the mailing date of a first Office Action on the merits. No statement or fee is required.

Copies of documents NPL1 and NPL2 are submitted. However, in accordance with 37
C.F.R. § 1.98(a)(2)(i1), no copies of U.S. patents and patent application publications are submitted.

It is expected that the examiner will review the prosecution and cited art in the parent
application no(s). 14/840,865, filed 08-31-215 (now U.S. Pat. No. 9,928,186); 14/489,269, filed 09-
17-2014 (now U.S. Pat. No. 9,158,685); 13/559,476, filed 07-26-2012 (now U.S. Pat. No.
8,874,831); 12/240,916, filed 09-29-2008 (now U.S. Pat. No. 8,301,833); and 12/131,873, filed 06-
02-2008 (now abandoned) in accordance with MPEP 2001.06(b), and indicate in the next
communication from the office that the art cited in the earlier prosecution history has been reviewed
in connection with the present application.

It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS
Forms, and indicate in the official file wrapper of this patent application that the documents have

been considered.
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The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or
credit any overpayment, to our Deposit Account No. 60-2034.
Respectfully submitted,

SHAMI MESSINGER PLLC

Dated: December 17, 2018 /Khaled Shami/

Khaled

Shami
Reg. No. 38,745
SHAMI MESSINGER PLLC
1000 Wisconsin Ave N.W., Suite 200
Washington, D.C. 20007
Tel: 202-516-6900
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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United States Patent and Trademark Office
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[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/934,416 03/23/2018 Hyun Lee 0016.001000G
CONFIRMATION NO. 2728
151145 PUBLICATION NOTICE
Shami Messinger PLLC
1000 Wisconsin Ave. NW LR T
Suite 200 00000010484985

Washington, DC 20007

Title:FLASH-DRAM HYBRID MEMORY MODULE

Publication No.US-2019-0004985-A1
Publication Date:01/03/2019

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

Petitioners
Ex. 1012, p. 199



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
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15/934,416 03/23/2018 Hyun Lee 0016.001000G 2728
151145 7590 03/21/2019 I EXAMINER |
Shami Messinger PLLC
1000 Wisconsin Ave. NW FARROKH, HASHEM
Suite 200
Washington, DC 20007 | ART UNIT | PAPER NUMBER |
2131
| NOTIFICATION DATE | DELIVERY MODE |
03/21/2019 ELECTRONIC

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.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

khaled@ shamimessinger.com
mike @shamimessinger.com
stephanie @shamimessinger.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

15/934,416 Lee etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
HASHEM FARROKH 2131 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- IfNO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 03/23/2018.
(J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were fledon .
2a)[] This action is FINAL. 2b) v] This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.

4)(J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) [J Claim(s) ____is/are allowed.
7) Claim(s) 1 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) [O Claim(s) ____are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(0J The specification is objected to by the Examiner.

11) The drawing(s) filed on 03/23/2018 is/are: a)¥} accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)J All b)(J Some**  ¢)[J None of the:
1.0 Certified copies of the priority documents have been received.
2.(] Certified copies of the priority documents have been received in Application No.

3.(J Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) (] Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date 3/23/18,10/17/18,12/17/18. " —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190316
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Application/Control Number: 15/934,416 Page 2
Art Unit: 2131

Notice of Pre-AlA or AIA Status
The present application is being examined under the pre-AlA first to invent

provisions.

The instant application having application No. 15/934,416 has a total of 1 claims
pending in the application; there are 1 independent claim and no dependent claims, all

of which are ready for examination by the examiner.

ACKNOWLEDGEMENT OF REFERENCES CITED BY APPLICANT
Information Disclosure Statement
As required by M.P.E.P. 2001.06(b) and 37 C.F.R. 1.98(d), since the
instant application has been identified as a continuation application of an earlier filed
application and is relied upon for an earlier filing date under 35 U.S.C. 120, the
examiner has reviewed the prior art cited in the earlier related application as required by
M.P.E.P. 707.05 and 904 and as stated in M.P.E.P. 2001.06(b), no separate citation of

the same prior art need be made by the applicants in the instant application.

INFORMATION CONCERNING IDS:

The information disclosure statements (IDS’) submitted on 03/23/2018,
10/17/2018, and 12/17/2018 are in compliance with the provisions of 37 CFR 1.97.
Accordingly, the information disclosure statements have been considered by the

examiner. However, the documents marked by lined-through have not been considered
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Application/Control Number: 15/934,416 Page 3
Art Unit: 2131

by the Examiner because the copies and/or English translation copies of foreign

documents listed have not been provided.

INFORMATION CONCERNING CLAIMS:
Double Patenting

A rejection based on double patenting of the “same invention” type finds its
support in the language of 35 U.S.C. 101 which states that “whoever invents or
discovers any new and useful process... may obtain a patent therefor...” (Emphasis
added). Thus, the term “same invention,” in this context, means an invention drawn fo
identical subject matter. See Miller v. Eagle Mfg. Co., 157 U.S. 186 (1894); In re Vogel,
422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re Ockert, 245 F.2d 467, 114 USPQ 330
(CCPA 1957).

A statutory type (35 U.S.C. 101) double patenting rejection can be overcome by
canceling or amending the claims that are directed fo the same invention so they are no
longer coextensive in scope. The filing of a terminal disclaimer cannot overcome a
double patenting rejection based upon 35 U.S.C. 101.

Claim 1 is rejected under 35 U.S.C. 101 as claiming the same invention as that of

claim 1 of prior U.S. Patent No. 9,928,186. This is a statutory double patenting rejection.

1. Claim 1 of instant application (US Application No. 15/934,416) is compared

to claim 1 of US Patent No. 9,928,186 in the following table:

Patent No. 9,928,186 Application No. 15/934,416

Claim 1: Claim 1:
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A memory module comprising:

a data manager configured to be
coupled to a memory controller of a
host system using a data bus, the data
manager is operable to communicate
data signals with the memory controller
of the host system by way of the data
bus in accordance with a first protocol;
a first volatile memory subsystem
coupled to the data manager using a
first data bus, the first volatile memory
subsystem is operable to communicate
data signals with the data manager by
way of the first data bus in accordance
with the first protocol;

a second volatile memory subsystem
coupled to the data manager using a
second data bus, the second volatile
memory subsystem is operable to
communicate data signals with the data
manager by way of the second data
bus in accordance with the first

protocol;

A memory module comprising:

a data manager configured to be
coupled to a memory controller of a
host system using a data bus, the data
manager is operable to communicate
data signals with the memory controller
of the host system by way of the data
bus in accordance with a first protocol,
a first volatile memory subsystem
coupled to the data manager using a
first data bus, the first volatile memory
subsystem is operable to communicate
data signals with the data manager by
way of the first data bus in accordance
with the first protocol;

a second volatile memory subsystem
coupled to the data manager using a
second data bus, the second volatile
memory subsystem is operable to
communicate data signals with the data
manager by way of the second data
bus in accordance with the first

protocol;
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a non-volatile memory subsystem
coupled to the data manager using a
third data bus, the non-volatile memory
subsystem is operable to communicate
data signals with the data manager by
way of the third data bus using a
second protocol;

and a controller operable to receive
one or more commands from the
memory controller of the host system in
accordance with the first protocol, and
in response to the one or more
commands received from the memory
controller of the host system, the
controller generates and transmits one
or more control signals to the data
manager, wherein, in response to the
one or more control signals, the data
manager transfers data between the
first volatile memory subsystem and
the memory controller of the host
system, and transfers data signals

from the non-volatile memory

a non-volatile memory subsystem
coupled to the data manager using a
third data bus, the non-volatile memory
subsystem is operable to communicate
data signals with the data manager by
way of the third data bus using a
second protocol;

and a controller operable to receive
one or more commands from the
memory controller of the host system in
accordance with the first protocol, and
in response to the one or more
commands received from the memory
controller of the host system, the
controller generates and transmits one
or more control signals to the data
manager, wherein, in response to the
one or more control signals, the data
manager transfers data between the
first volatile memory subsystem and
the memory controller of the host
system 1 and transfers data signals

from the non-volatile memory
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subsystem to the second volatile subsystem to the second volatile
memory subsystem by way of the third | memory subsystem by way of the third

data bus and the second data bus. data bus and the second data bus.

Examiner’s notes, as highlighted in the table above, numbering the host system

as Host system 1 does not make the invention different.

Conclusion
The prior art made of record and not relied upon are as follows:

1. Cope et al. (US 20080189479 A1).

2. Susaki (US 20030137881 A1).
3. Ware et al. (US 8214616 B2).

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HASHEM FARROKH whose telephone number is
(571)272-4193. The examiner can normally be reached Monday through Friday from
8:30 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the
examiners supervisor, Ann Lo can be reached on (571)272-9767. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published
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Application/Control Number: 15/934,416 Page 7
Art Unit: 2131

applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see hitp./pair-direct.uspto.gov. For questions
regarding access to the Private PAIR system, contact the Electronic Business Center
(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000.

/HASHEM FARROKH/
Primary Examiner, Art Unit 2131

Sunday, March 17, 2019
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CLAIM DATE
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Equivalent of Form PTO/SB/08b (7-09)

Substitute for form 1449/PTO Complete if Known
Application Number 15/934,416
INFORMATION DISCLOSURE | Filing Date 03-23-2018
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
(Use as many sheets as necessary) Art Unit 2485 2131
Examiner Name ~Fobeassigmed #. Farrokh
Sheet [1 Jof 1 Attorney Docket Number | 0016.001000G
NON PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERNS), title of the article (when
Examiner | Cite ‘ . . L S . )
Initials* No. ! appropriate), title of thebltem (book, magazine, Jouml, serial, symposium, catalog', etc.), T
’ date, page(s), volume-issue number(s), publisher, city and/or country where published
Copy of Notice of Submission of Opinion, South Korea Patent Office with English
NPL1 . X
Translation, 6 pages
NPL2 Cop of Notice of Final Rejection, South Korea Patent Office with English Translation, 4 X
pages.
NPL3
NPL4
NPL5
NPL6
NPL7
NPL3
NPL9
NPL10
Examiner /HASHEM FARROKH/ Date 03/16/2019
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional). > Applicant is to place a check mark here if English language Translation is attached.

ALL REFPERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.F/
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Appl. No. Filed herewith
Atty. Docket No. 0016.001000G

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: Netlist, Inc. CONFIRMATION NO.: To be assigned
SERIAL NO.: Filed herewith ART UNIT: Te-be-assigued
FILING DATE: 03-23-2018 EXAMINER: Te-be-assigned i rarrokh

TITLE: FLASH-DRAM HYBRID MEMORY MODULE

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Information Disclosure Statement

Commissioner:

Listed on accompanying IDS Forms PTO/SB/08a equivalent and PTO/SB/08b equivalent
are documents that may be considered material to the patentability of this application as defined in
37 C.F.R. §1.56, and in compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97
and 1.98.

Applicant has listed publication dates on the attached IDS Forms based on information
presently available to the undersigned. However, the listed publication dates should not be
construed as an admission that the information was actually published on the date indicated.

Applicant reserves the right to establish the patentability of the claimed invention over any
of the information provided herewith, and/or to prove that this information may not be prior art,
and/or to prove that this information may not be enabling for the teachings purportedly offered.

This statement should not be construed as a representation that a search has been made, or
that information more material to the examination of the present patent application does not exist.

The Examiner is specifically requested not to rely solely on the material submitted herewith.

-1-

All References Considered Except Where Lined Through. /H.F/
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Appl. No. Filed herewith
Atty. Docket No. 0016.001000G

Filing under 37 C.F R. § 1.97(b). This Information Disclosure Statement is being filed
within three months of the date of filing of a national application other than a continued prosecution
application (CPA),. No statement or fee is required.

Copies of documents FP1-FP4 are submitted herewith. However, in accordance with 37
C.F.R. § 1.98(a)(2)(i1), no copies of U.S. patents and patent application publications cited as
documents US1-US141 on the attached IDS Forms are submitted.

A concise explanation of the relevance of the non-English language document(s) appears
below in accordance with 37 C.F R. § 1.98(a)(3).

Document US139 (9,361,250 B2) is submitted herewith as an English-language counterpart
to document FP2 (CN 102110057 A).

Document US119 (7,519,754 B2) is submitted herewith as an English-language counterpart
to document FP3 (CN 101017460 A).

Copies of the NPL1-NPL72 documents were cited by or submitted to the Office in an IDS
that complies with 37 C.F.R. § 1.98(a)-(c) in Application No. 14/840,865, filed 08-31-2015 (now
pending), which is relied upon for an earlier filing date under 35 U.S.C. § 120. Thus, copies of these
documents are not attached. 37 C.F.R. § 1.98(d).

It is expected that the examiner will review the prosecution and cited art in the parent
application no(s). 14/840,865, filed 08-31-215 (now pending); 14/489,269, filed 09-17-2014 (now
U.S. Pat. No. 9,158,685); 13/559,476, filed 07-26-2012 (now now U.S. Pat. No. 8,874,831);
12/240,916, filed 09-29-2008 (now now U.S. Pat. No. 8,301,833); and 12/131,873, filed 06-02-2008

(now abandoned) in accordance with MPEP 2001.06(b), and indicate in the next communication

-2
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Appl. No. Filed herewith
Atty. Docket No. 0016.001000G

from the office that the art cited in the earlier prosecution history has been reviewed in connection
with the present application.

In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment,
Inc. 329 F.3d 1358 (Fed. Cir. 2003), Applicants submit herewith Office Actions from the co-
pending, commonly assigned U.S. Patent Applications as documents NPL36-NPL43 and NPL45-
NPLSe.

The identification of these Office Actions is not to be construed as a waiver of secrecy as to
those applications now or upon issuance of the present application as a patent. The Examiner is
respectfully requested to consider the cited applications and the art cited therein during
examination.

It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS
Forms, and indicate in the official file wrapper of this patent application that the documents have

been considered.

Respectfully submitted,

SHAMI MESSINGER PLLC

Dated: 03-23-2018 / Khaled Shami /
Khaled Shami
Reg. No. 38,745

SHAMI MESSINGER PLLC

1000 Wisconsin Ave N.W., Suite 200
Washington, D.C. 20007

Tel: 202-516-6902
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Equivalent of Form PTO/SB/08a (07-09)

Substitute for form 1449/PTO Complete if Known
Application Number Fited-ferewith 15/934,416
INFORMATION DISCLOSURE | Filing Date 03-23-2018
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
(Use as many sheets as necessary) Art Unit "fﬂ"bmgﬂfd 2131
Examiner Name To be assigned H. Farzckh
Sheet [1 Jof |8 Attorney Docket Number | 0016.001000G
U.S. PATENT DOCUMENTS
Examiner Cite Document N"mb_er Publication Date Name of Patentee or Pages, Columns, Lines, Where
initials* No.1 E&n‘?ne)r»liind Code 2 af MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant Figures Appear
US1 2002/0053944 A1 05-09-2002 | Brass et al.
Us2 2002/0083368 Al 06-27-2002 | Abe et al.
US3 2002/0199061 A1 12-26-2002 | Friedman et al.
US4 2003/0028733 Al 02-06-2003 | Tsunoda et al.
UsSs 2003/0158995 A1 08-21-2003 | Lee et al.
UsS6 2004/0088508 A1 05-06-2004 | Ballard et al.
Us7 2004/0163027 A1 08-19-2004 | Maclaren et al.
US8 2004/0190210 A1 09-30-2004 | Leete
Us9 2005/0044302 A1l 02-24-2005 | Pauley et al.
US10 | 2005/0060488 A1l 03-17-2005 | Poechmueller
US11 | 2005/0132250 A1 06-16-2005 | Hansen et al.
US12 | 2005/0141273 A1l 06-30-2005 | Park et al.
US13 | 2005/0249011 A1 11-10-2005 | Maeda
US14 | 2005/0273548 A1l 12-08-2005 | Roohparvar
US15 | 2006/0039197 A1 02-23-2006 | Khouri et al.
US16 | 2006/0069896 A1l 03-30-2006 | Sanders
US17 | 2006/0080515 A1 04-13-2006 | Spiers et al.
US18 | 2006/0212651 A1 09-21-2006 | Ashmore
US19 | 2006/0294295 A1 12-28-2006 | Fukuzo
US20 | 2007/0070669 A1l 03-29-2007 | Tsem
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pagsxsfhgfeliﬁsv’:nitnes’ T
initials* No.l Country Code3-Number- MM—];)I?EYYY Applicant of Cited Document Passages or Relevant 6
Kind Coded (if known) Figures Appear
FP1 WO 2013/016723 A3 | 01-31-2013 | Netlist, Inc.
FP2 | CN102110057A | 06-29-2011 ii‘;q“‘ Semiconductor Shanghai Co. X
FP3 CN 101017460 A 08-15-2007 | Silicon Storage Tech Inc. X
FP4 EP 2737383 A2 06-04-2014 | Netlist, Inc.

[ Examiner Signature | /HASHEM FARROKH/

| Date Considered

| 03/168/2019

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. ! Applicant’s unique citation designation number (optional). > See Kinds
Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard
ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ° Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. © Applicant is to place a check mark here if

English language Translation is attached.
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Application Number Filed herewith
INFORMATION DISCLOSURE Filing Date 03-23-2018
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
(Use as many sheets as necessary) Art Unit To be assigned
Examiner Name To be assigned
Sheet [2 Jof [8 Attorney Docket Number | 0016.001000G
U.S. PATENT DOCUMENTS
X Document Number
Examiner Cite - Publication Date Name of Patentee or Pages, Columns, Lines, Where
initials* No.1 Number-Kind Code 2 af MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant Figures Appear
known)

US21 | 2007/0136523 Al 06-14-2007 | Bonella et al.
US22 | 2007/0147115 Al 06-28-2007 | Lin et al.

US23 | 2007/0192627 Al 08-16-2007 | Oshikiri

US24 | 2007/0255898 Al 11-01-2007 | Nishide et al.
US25 | 2007/0288683 Al 12-13-2007 | Panabaker et al.
US26 | 2008/0104344 Al 05-01-2008 | Shimozono et al.
US27 | 2008/0147968 Al 06-19-2008 | Lee et al.

US28 | 2008/0195806 Al 08-14-2008 | Cope

US29 | 2008/0235443 Al 09-25-2008 | Chow et al.
US30 | 2008/0291727 Al 11-27-2008 | Seo et al.

US31 | 2009/0031099 Al 01-29-2009 | Sartore

US32 | 2010/0110748 Al 05-06-2010 | Best

US33 | 2010/0274953 Al 10-28-2010 | Lee et al.

US34 | 2010/0322020 Al 12-23-2010 | Kim

US35 | 2011/0078496 Al 03-31-2011 | Jeddeloh et al.
US36 | 2011/0161569 A1 06-30-2011 | Shan et al.
US37 | 2011/0320804 A1l 12-29-2011 | Chan et al.
US38 | 2012/0117402 Al 05-10-2012 | Machnicki et al.
US39 | 2012/0204079 Al 08-09-2012 | Takefman et al.
US40 | 2012/0265952 A1 10-18-2012 | Kurita

FOREIGN PATENT DOCUMENTS
Foreign Patent Document

. 8 Publication Pages, Columns, Lines
xamil Cite f ; i 4
E ner Name of Patentee or ‘Where Relevant Passages or

ad Date ; :
* 1| Country Code3-Number4- i
initials No. K‘::d“&dc‘)s (eifknl:;wnjr MM-DD-YYYY Applicant of Cited Document Relevant Figures Appear

| Examiner Signature | /HASHEM FARROKH/ | Date Considered | 03/16/2019

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. ! Applicant’s unique citation designation number (optional). > See Kinds
Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard
ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ° Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. © Applicant is to place a check mark here if
English language Translation is attached.
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US41 | 2012/0271990 A1 10-25-2012 | Chen et al.
US42 | 2012/0317433 A1l 12-13-2012 | Ellis et al.
US43 | 2013/0019076 A1l 01-17-2013 | Amidi et al.
US44 | 2013/0086309 A1l 04-04-2013 | Lee et al.
US45 | 2013/0254456 A1l 09-26-2013 | Chen et al.
US46 | 2013/0254497 A1l 09-26-2013 | Chen et al.
US47 | 2014/0032820 A1l 01-30-2014 | Harasawa et al.
US48 | 2014/0059170 A1 02-27-2014 | Gasparakis et al.
US49 | 2014/0156919 A1 06-05-2014 | Chen et al.
US50 | 2014/0156920 A1 06-05-2014 | Chen et al.
US51 | 2015/0058701 A1 02-06-2015 | Xing et al.
US52 | 2,043,099 A 02-02-1936 | Hanna
US53 | 3,562,555 A 02-09-1971 | Ahrons
US54 | 3,916,390 A 10-28-1975 | Chang et al.
US55 | 4,234920 A 11-18-1980 | Van Ness ct al.
US56 | 4,420,821 A 12-13-1983 | Hoffman
US57 | 4,449,205 A 05-15-1984 | Hoffman
US58 | 4,882,709 A 11-21-1989 | Wyland
US59 | 4,965,828 A 10-23-1990 | Ergott, Jr. et al.
US60 | 5,430,742 A 07-04-1995 | Jeddeloh et al.
FOREIGN PATENT DOCUMENTS
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US62 | 5,519,663 A 05-21-1996 | Harper, Jr. et al.
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US74 | 5,991,885 A 11-23-1999 | Chang et al.
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US81 6,199,142 B1 03-06-2001 | Saulsbury et al.
US82 6,216,247 B1 04-10-2001 | Creta et al.
US83 6,269,382 B1 07-31-2001 | Cabrera et al.
US84 6,336,174 B1 01-01-2002 | Liet al.
US85 6,336,176 B1 01-01-2000 | Leyda et al.
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US94 | 6,693,840 B2 02-17-2004 | Shimada et al.
US95 6,721,860 B2 04-13-2004 | Klein
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US97 6,799,241 B1 09-28-2004 | Kahn et al.
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US101 | 6,944,042 B2 09-13-2005 | Komatsuzaki

US102 | 6,948,029 B2 09-20-2005 | Yano

US103 | 6,952,368 B2 10-04-2005 | Miura et al.

US104 | 7,053,470 B1 05-30-2006 | Sellers et al.
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US106 | 7,089,412 B2 08-08-2006 | Chen

US107 | 7,102,391 B1 09-05-2006 | Sun et al.

US108 | 7,111,142 B2 09-19-2006 | Spencer et al.

US109 | 7,136,978 B2 11-14-2006 | Miura et al.

US110 | 7,155,627 B2 12-26-2006 | Matsui

US111 | 7,200,021 B2 04-03-2007 | Raghuram

US112 | 7,234,099 B2 06-19-2007 | Gower et al.

US113 | 7,353,325 B2 04-01-2008 | Lofgren et al.

US114 | 7,409,491 B2 08-05-2008 | Doblar et al.

US115 | 7,409,590 B2 08-05-2008 | Moshayedi et al.

US116 | 7,411,859 B2 08-12-2008 | Sohn et al.

US117 | 7,421,552 B2 09-02-2008 | Long

US118 | 7,467,251 B2 12-16-2008 | Park et al.

US119 | 7,519,754 B2 04-14-2009 | Wang et al.

US120 | 7,600,142 B2 10-06-2009 | Ichikawa
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USI121 | 7,716,411 B2 05-11-2010 | Panabaker et al.
US122 | 7,818,488 B2 10-19-2010 | Park et al.
US123 | 7,873,750 B2 01-18-2011 | Yabuta et al.
US124 | 8,086,955 B2 12-27-2011 | Zhou
US125 | 8,102,614 B2 01-24-2012 | Song
US126 | 8,233,303 B2 07-31-2012 | Best et al.
US127 | 8,301,833 B1 10-30-2012 | Chen et al.
US128 | 8,407,395 B2 03-26-2013 | Kim et al.
US129 | 8,412,879 B2 04-02-2013 | Chang
US130 | 8,516,187 B2 08-20-2013 | Chen et al.
US131 | 8,671,243 B2 03-11-2014 | Chen et al.
US132 | 8,677,060 B 03-18-2014 | Chen et al.
US133 | 8,874,831 B2 10-28-2014 | Lee et al.
US134 | 8,880,791 B2 11-04-2014 | Chen et al.
US135 | 8,904,098 B2 12-02-2014 | Amidi et al.
US136 | 8,904,099 B2 12-02-2014 | Chen et al.
US137 | 9,043,677 B2 05-26-2015 | Kong et al.
US138 | 9,158,684 B2 10-13-2015 | Lee et al.
US139 | 9,361,250 B2 06-07-2016 | Shan et al.
US140 | 9,436,600 B2 09-06-2016 | Lee
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3, 1988, pp. 215,722, 964 and 1103.
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ELMHURST et al., "A 1.8-V 128-Mb 125-MHz Multilevel Cell Flash Memory
NPL11 | With Flexible Read While Write", IEEE Journal of Solid-State Circuits
38(11):1929-1933 (2003).
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File History for Application No. 12/240,916, filed September 29, 2008, 320
pages.
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pages.
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NPL19 Horowitz, P. et al., "The Art of Electronics”, Cambridge Univesity Press 2nd
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Freescale Semiconductor, Inc., 2004-2006, pp. D 1-23.
Examiner /HASHEM FARROKH/ Date 03/16/2019
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional). > Applicant is to place a check mark here if English language Translation is attached.

All References Considered Except Where Lined Through. /H.F/

Petitioners
Ex. 1012, p. 224



Equivalent of Form PTO/SB/08b (7-09)

Substitute for form 1449/PTO Complete if Known
Application Number Filed herewith
INFORMATION DISCLOSURE | Filing Date 03-23-2018
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
(Use as many sheets as necessary) Art Unit To be assigned
Examiner Name To be assigned
Sheet [3 Jof [8 Attorney Docket Number | 0016.001000G
NON PATENT LITERATURE DOCUMENTS
Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when
- 1 appropriate), title of the item (book, magazine, journal, serial, symposium, catalog, T
Initials* No
' etc.), date, page(s), volume number, publisher, city and/or country where published
NPL21 | Intel 1.8 Volt Intel StrataFlash Wircless Memory (L18).
NPL22 International Preliminary Report on Patentabillity in PCT/US12/48750, mailed
April 3, 2014, pp.1-8.
NPL23 International Search Report and Written Opinion in PCT/US12/48750, dated
7| October 10, 2012 pp.1-10.
NPL24 Jacob, B., "Memory Systems Cache, DRAM, Disk", Morgan Kaufman
Publishers, Burlington, MA, 2008, Preface and Ch. 7 pp. 315-322.
Jandhyala, S. et al., "Design-For-Test Analysis of a Buffered SDRAM DIMM",
NPL25 Semiconductor Group, Texas Instruments, Proceedings of International
Workshop in Memory Technology, Design and Testing, Singapore, August
13014, 1996, 15 pages.
JEDEC Standard 21-C, "Configurations for Solid State Memories," pp. 4.5.5-1
NPL26
to 4.5.5-18.
NPL27 JEDEC Standard, "Configurations for Solid State Memories", JEDEC Standard
21-C, Release 9, August 1999, 114 pages.
NPL28 JEDEC STANDARD, DDR2 SDRAM Specification, JESD79-2B (Revision of
JESD79-2A) January 2005, 113 pages.
NPL29 JEDEC STANDARD, Double Data Rate (DDR) SDRAM Specification,
JESD79, June 2000, 77 pages.
NPL30 JEDEC Standard, Double Data Rate (DDR): SDRAM Specification: JESD79C
(Revision JESD79B), March 2003, pp.1-75.
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JEDEC Standard, FBDIMM Specification: DDR2 SDRAM Fully Buffered
NPL31 | DIMM (FBDIMM) Design Specification:JESD205, JEDEC SOLID STATE
TECH. ASSOC., March 2007, pp. 1-129.

MetaRAM Develops New Technology That Quadruples Memory Capacity of
Servers and Workstations; Reduces Price by Up to 90 Percent", Press Release
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3 pages.
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17, 2012.
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Notice of Allowance in U.S. Patent Application No. 13/905,053, mailed
NPL41
December 11, 2013.
NPL42 Notice of Allowance in U.S. Patent Application No. 14/173,219 dated July 7,
2014,
NPL43 Notice of Allowance in U.S. Patent Application No. 14/489,269, mailed
” | October 8, 2015.
NPL44 Office Action dated August 19, 2016 of the Chinese Patent Application No.
201280047758.X
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NPLAG Office Action in U.S. Patent Application No. 12/240,916, mailed April 3, 2012
pp.1-12.
Office Action in U.S. Patent Application No. 12/240,916, mailed February 1,
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Examiner Cite
Initials* No.!

NPL51 | Office Action in U.S. Patent Application No. 13/625,563, mailed May 9, 2014.

Office Action in U.S. Patent Application No. 13/905,048, mailed August 1,

NPL52 2013.
. | Office Action in U.S. Patent Application No. 13/905,053, mailed August 1,
NPL53
2013.
Office Action in U.S. Patent Application No. 14/173,219, mailed March 13,
NPL54
2014, pp.1-7.
. | Office Action in U.S. Patent Application No. 14/173,242, mailed March 14,
NPL55
2014, pp.1-7
NPL56 Office Action in U.S. Patent Application No. 14/302,292, mailed December 21,

2015.

Out of Stealth Mode, Start-Up MetaRAM Unveils New Technology That
NPL57 | Quadruples DRAM Capacity, Press Release edited by Storage Newsletter on
February 28, 2008 at StorageNewsLetter.com, 8 pages.

PATTERSON et al., "Computer Organization & Design: The

NPL58 Hardware/Software Interface" Morgan Kaufmann Publishers, Inc. (1998).
NPL59 Petition for Inter Partes Review of U.S. Patent No. 8,301,833 (on behalf of
SanDisk, Corp.), filed June 20, 2014.
NPL60 Petition for Inter Partes Review of U.S. Patent No. 8,301,833 (on behalf of
SMART Modular Technologies, Inc.), filed August 22, 2014.
Examiner IHASHEM FARROKH/ Date 03/16/2019
Signature Considered
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Petition for Inter Partes Review of U.S. Patent No. 8,301,833, filed September
NPL61
29, 2008.
NPL62 Petition for Inter Partes Review of U.S. Patent No. 8,516,187 (on behalf of
SanDisk, Corp.), filed June 19, 2014.
NPL63 Petition for Inter Partes Review of U.S. Patent No. 8,516,187 (on behalf of
SMART Modular Technologies, Inc.), filed August 22, 2014.
Petition for Inter Partes Review of U.S. Patent No. 8,671,243, filed May 29,
NPL64 -
2013.
. | Petition for Inter Partes Review of U.S. Patent No. 8,874,831, filed July 26,
NPL65
2012.
NPL66 | Provisional Application No. 60/912,321 filed April 17,2007
NPL67 | Provisional Application No. 60/941,586, filed June 1, 2007
NPL6S Restriction Requirement in U.S. Patent Application No. 12/240,916, mailed
March 31, 2011.
NPL69 Smart Storage Systems, Inc's Invalidity Contentions, Case No. 4:13-cv-05889-
YGR, dated June 6, 2014.
Using Two Chip Selects to Enable Quad Rank, an IP.com Prior Art Database
NPL70 | Technical Disclosure, IP.com Electronic Publication: December 17, 2005, 2
pages.
Examiner /HASHEM FARROKH/ Date 03/16/2019
Signature Considered
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Webster's I New College Dictionary, Houghton Mifflin Company, Boston, MA,
NPL71
2001, pp. 259, 1115.
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1998-2001, 67 pages.
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Appl. No. 15/934,416
Atty. Docket No. 0016.0010000G

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: Netlist, Inc. CONFIRMATION NO.: 2728
SERIAL NO.: 15/934,416 ART UNIT: 2485 2131
FILING DATE: 03-23-2018 EXAMINER: FBA H.Farrokh

TITLE: FLASH-DRAM HYBRID MEMORY MODULE

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Notice of Prior and Concurrent Proceedings

Applicant hereby calls to the attention of the Patent and Trademark Office the following inter
partes review proceedings involving patents that are commonly-assigned with the patent in the above-

identified patent application:

Proceeding Status
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00365 Institution Granted 8/6/2018
(P.T.A.B.), filed December 27, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00364 Institution Granted 8/6/2018
(P.T.A.B.), filed December 27, 2018
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00363 Institution Granted 6/29/2018
(P.T.A.B.), filed December 22, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00362 Institution Granted 6/29/2018
(P.T.A.B.), filed December 22, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00303 Institution Granted 5/24/2018
(P.T.A.B.), filed December 14, 2018
SK HYNIX et al. v. Netlist, Inc.. Case No. IPR2017-00730 Terminated . 5/29/2018
(P.T.A.B.), filed January 20, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00692 Terminated 7/5/2018

(P.T.A.B.), filed January 17, 2017

-1-
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Appl. No. 15/934,416
Atty. Docket No. 0016.0010000G

Proceeding

Status

ST TN ALY adtncel. ANY

NI RaTaN KniNATAY S A 4]
TTICZOT AVivie)

L ME W oW ln VoY Mo

(2 2 0 4 a0 5 Gt o £ e e

(P.T.A.B.), filed January 13, 2017
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SK HYNIX et.al. v. Netlist. Inc.. Case No

TPR2017-00667

Terminated-7/5/2018

(P.T.A.B.), filed January 13, 2017
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T % VA I W aYaV aYa% K]
TONIIIatc Jr o 77 2010

Q.
S

(P.T.A.B.), filed January 13, 2017

o
RO

SKHYNIX et al. v. Netlist, Inc.. Case No

IPR2017-00387

Terminated 7/20/2018

(P.T.A.B.), filed January 6, 2017

SKHYNIX etalyNetlist Lue foase.No.

IPR20 1700577

Terminatad 2/.5/2018
OO TS

(P.T.A.B.), filed January 5, 2017

Tt et

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00560 Terminated 6/29/2018
(P.T.A.B.), filed January 3, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00562 Terminated 9/6/2018

(P.T.A.B.), filed January 17, 2017

SK HYNIX et al. v. Netlist, Inc., Case No.

(P.T.A.B.), filed January 17, 2017

IPR2017-00561

Terminated 9/6/2018

SK HYNIX et al. v. Netlist, Inc., Case No.

(P.T.A.B.), filed January 17, 2017

IPR2017-00548

Terminated 5/3/2018

SK HYNIX et al. v. Netlist, Inc., Case No.

(P.T.A.B.), filed January 17, 2017

IPR2017-00549

Terminated 5/3/2018

Information Disclosure Statement

Listed on accompanying IDS Forms PTO/SB/08a equivalent and/or PTO/SB/08b equivalent

are documents that may be considered material to the patentability of this application as defined in

37 C.F.R. §1.56, and in compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97

and 1.98.

Applicant has listed publication dates on the attached IDS Forms based on information

presently available to the undersigned. However, the listed publication dates should not be

construed as an admission that the information was actually published on the date indicated.

-2

All References Considered Except Where Lined Through. /H.F/

Petitioners
Ex. 1012, p. 237



Appl. No. 15/934,416
Atty. Docket No. 0016.0010000G

Applicant reserves the right to establish the patentability of the claimed invention over any
of the information provided herewith, and/or to prove that this information may not be prior art,
and/or to prove that this information may not be enabling for the teachings purportedly offered.

This statement should not be construed as a representation that a search has been made, or
that information more material to the examination of the present patent application does not exist.
The Examiner is specifically requested not to rely solely on the material submitted herewith.

Filing under 37 C.F R. § 1.97(b). This Information Disclosure Statement is being filed
before the mailing date of a first Office Action on the merits. No statement or fee is required.

Copies of documents NPL6 — NPL37 are submitted. However, in accordance with 37
C.F.R. § 1.98(a)(2)(i1), no copies of U.S. patents and patent application publications are submitted.

It is expected that the examiner will review the prosecution and cited art in the parent
application no(s). 14/840,865, filed 08-31-215 (now U.S. Pat. No. 9,928,186); 14/489,269, filed 09-
17-2014 (now U.S. Pat. No. 9,158,685); 13/559,476, filed 07-26-2012 (now U.S. Pat. No.
8,874,831); 12/240,916, filed 09-29-2008 (now U.S. Pat. No. 8,301,833); and 12/131,873, filed 06-
02-2008 (now abandoned) in accordance with MPEP 2001.06(b), and indicate in the next
communication from the office that the art cited in the earlier prosecution history has been reviewed
in connection with the present application.

In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment,
Inc. 329 F.3d 1358 (Fed. Cir. 2003), Applicants submit herewith Office Actions from co-pending

U.S. Patent Application No(s). 14/214,652, filed March 24, 2014 as documents NPL1 — NPLS.
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Appl. No. 15/934,416
Atty. Docket No. 0016.0010000G

The identification of these Office Actions is not to be construed as a waiver of secrecy as to
those applications now or upon issuance of the present application as a patent. The Examiner is
respectfully requested to consider the cited applications and the art cited therein during
examination.

It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS
Forms, and indicate in the official file wrapper of this patent application that the documents have
been considered.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or
credit any overpayment, to our Deposit Account No. 60-2034.

Respectfully submitted,

SHAMI MESSINGER PLLC

Dated: October 17, 2018 _/Khaled Shami/
Khaled Shami
Reg. No. 38,745

SHAMI MESSINGER PLLC

1000 Wisconsin Ave N.W., Suite 200
Washington, D.C. 20007

Tel: 202-516-6900
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Equivalent of Form PTO/SB/08a (07-09)

Substitute for form 1449/PTO Complete if Known
Application Number 15/934,416
INFORMATION DISCLOSURE Filing Date 03-23-2018
STATEMENT BY APPLICANT First Named Inventor Hyun Lee
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Appl. No. 15/934,416
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: Netlist, Inc. CONFIRMATION NO.: 2728
SERIAL NO.: 15/934,416 ART UNIT: =2%85 2131
FILING DATE: 03-23-2018 EXAMINER: TBA. ®. Farrokh

TITLE: FLASH-DRAM HYBRID MEMORY MODULE

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Notice of Prior and Concurrent Proceedings

Applicant hereby calls to the attention of the Patent and Trademark Office the following inter
partes review proceedings involving patents that are commonly-assigned with the patent in the above-

identified patent application:

Proceeding Status

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00365 Institution Granted 8/6/2018
(P.T.A.B.), filed December 27, 2017

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00364 Institution Granted 8/6/2018
(P.T.A.B.), filed December 27, 2018

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00363 Institution Granted 6/29/2018
(P.T.A.B.), filed December 22, 2017

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00362 Institution Granted 6/29/2018
(P.T.A.B.), filed December 22, 2017

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00303 Institution Granted 5/24/2018

(P.T.A.B.), filed December 14, 2018
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(P.T.A.B.), filed January 20, 2017

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00692 Terminated 7/5/2018
(P.T.A.B.), filed January 17, 2017
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Proceeding

Status

SEHYNIX et al v Netlist. Inc. Case No

IPR2017-00668

Terminated 7/18/2018

(P.T.A.B.), filed January 13, 2017
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SK HYNIX et al. v. Netlist, Inc., Case No.

IPR2017-00649

Terminated 5/29/2018

(P.T.A.B.), filed January 13, 2017

SK HYNIX et al. v. Netlist, Inc., Case No.

(P.T.A.B.), filed January 6, 2017
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Terminated 7/20/2018
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SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00560 Terminated 6/29/2018
(P.T.A.B.), filed January 3, 2017
SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00562 Terminated 9/6/2018

(P.T.A.B.), filed January 17, 2017

SK HYNIX et al. v. Netlist, Inc., Case No.

(P.T.A.B.), filed January 17, 2017

IPR2017-00561

Terminated 9/6/2018

SK HYNIX et al. v. Netlist, Inc., Case No.

(P.T.A.B.), filed January 17, 2017

IPR2017-00548

Terminated 5/3/2018

SK HYNIX et al. v. Netlist, Inc., Case No.

(P.T.A.B.), filed January 17, 2017

IPR2017-00549

Terminated 5/3/2018

/HASHEM FARRORH/

03/16/2019

Information Disclosure Statement

Listed on accompanying IDS Forms PTO/SB/08a equivalent and/or PTO/SB/08b equivalent

are documents that may be considered material to the patentability of this application as defined in

37 C.F.R. §1.56, and in compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97

and 1.98.

Applicant has listed publication dates on the attached IDS Forms based on information

presently available to the undersigned. However, the listed publication dates should not be

construed as an admission that the information was actually published on the date indicated.
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Applicant reserves the right to establish the patentability of the claimed invention over any
of the information provided herewith, and/or to prove that this information may not be prior art,
and/or to prove that this information may not be enabling for the teachings purportedly offered.

This statement should not be construed as a representation that a search has been made, or
that information more material to the examination of the present patent application does not exist.
The Examiner is specifically requested not to rely solely on the material submitted herewith.

Filing under 37 C.F R. § 1.97(b). This Information Disclosure Statement is being filed
before the mailing date of a first Office Action on the merits. No statement or fee is required.

Copies of documents NPL1 and NPL2 are submitted. However, in accordance with 37
C.F.R. § 1.98(a)(2)(i1), no copies of U.S. patents and patent application publications are submitted.

It is expected that the examiner will review the prosecution and cited art in the parent
application no(s). 14/840,865, filed 08-31-215 (now U.S. Pat. No. 9,928,186); 14/489,269, filed 09-
17-2014 (now U.S. Pat. No. 9,158,685); 13/559,476, filed 07-26-2012 (now U.S. Pat. No.
8,874,831); 12/240,916, filed 09-29-2008 (now U.S. Pat. No. 8,301,833); and 12/131,873, filed 06-
02-2008 (now abandoned) in accordance with MPEP 2001.06(b), and indicate in the next
communication from the office that the art cited in the earlier prosecution history has been reviewed
in connection with the present application.

It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS
Forms, and indicate in the official file wrapper of this patent application that the documents have

been considered.
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The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or
credit any overpayment, to our Deposit Account No. 60-2034.
Respectfully submitted,

SHAMI MESSINGER PLLC

Dated: December 17, 2018 /Khaled Shami/

Khaled

Shami
Reg. No. 38,745
SHAMI MESSINGER PLLC
1000 Wisconsin Ave N.W., Suite 200
Washington, D.C. 20007
Tel: 202-516-6900
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: Netlist, Inc. CONFIRMATION NO: 2728
SERIAL NO: 15/934,416 ART UNIT: 2131
FILING DATE: 3/23/18 EXAMINER: FARROKH, Hashem

TITLE: FLASH-DRAM HYBRID MEMORY MODULE

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND/OR REPLY TO OFFICE ACTION

Commissioner:

In response to the Office Action mailed March 21, 2019, Applicant submits the following

Amendment and Remarks.

Amendments to the Claims, if any, are reflected in the Listing of Claims beginning on

page 2.
Remarks begin on page 6.

Applicant does not believe that extensions of time are required beyond those provided for
in documents accompanying this paper. However, if additional extensions of time are necessary
to prevent abandonment of this application, then such extensions of time are hereby petitioned
under 37 C.F.R. § 1.136(a), and any additional fees required to continue prosecution or appeal of
this application (including issue fee, fees for net addition of claims or forwarding to appeal) are

hereby authorized to be charged to our Deposit Account No. 60-2034,
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LISTING OF CLAIMS

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

application.
1. (Canceled)
2. (New) A memory system, comprising;
a memory device including a first memory portion and a second memory portion; and

a controller coupled to a system memory controller of a host system and to the memory
device, the controller is configured to transfer data information from the second memory portion
to the first memory portion in response to a first command received by the controller from the
system memory controller, the controller is further configured to alert the system memory
controller when the data information is ready to be retrieved, and wherein the data information is
retrieved from the second memory portion in response to a second command received by the

controller from the system memory controller.

2

3. (New) The memory system of claim 1, wherein the first memory portion includes

volatile memory, and wherein the second memory portion includes non-volatile memory.

4. (New) The memory system of claim 1, wherein the first memory portion includes
dynamic random access memory (DRAM), and wherein the second memory portion includes

FLASH memory.

5. (New) The memory system of claim 1, wherein the first command received from the
system memory controller corresponds to a memory read operation received from the system

memory controller in accordance with a protocol.

6. (New) The memory system of claim 1, wherein the controller is coupled to the system
memory controller of the host system via system address lines, wherein the controller is further
configured to determine an address of the data information based on a first number of address
bits and a second number of address bits, and wherein the controller is configured to receive the
first number of address bits and the second number of address bits sequentially over the system
address lines.

2.
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7. (New) The memory system of claim 6, wherein the controller is configured to
concatenate the first number of address bits and the second number of address bits to determine

the address of the data information.
8. (New) The memory system of claim 7, wherein the first number of address bits is twelve.

9. (New) The memory system of claim 5, wherein the controller is further configured to

receive the second command from the system memory controller according to the protocol.

10. (New) A memory module couplable to a system memory controller of a host system, the

memory module comprising:

a controller operable to receive from the system memory controller a first memory access

command via system address lines;
a non-volatile memory device; and
a volatile memory device;

wherein, in response to the first memory access command, the controller is configured to
determine if data associated with the first memory access command is stored in the volatile
memory device or the non-volatile memory device, and if the data associated with the first
memory access command does not reside in the volatile memory device, the controller is further
configured to perform a data transfer operation of the data associated with the first memory
access command from the non-volatile memory device to the volatile memory device; wherein
the controller is further configured to alert the system memory controller that the data associated
with the first memory access command is ready to be retrieved from the volatile memory device;
and wherein the data associated with the first memory access command is retrieved from the
volatile memory device in response to a second memory access command received by the

controller from the system memory controller.

11.  (New) The memory module of claim 10, wherein the volatile memory device includes
dynamic random access memory (DRAM), and wherein the volatile memory device includes

FLASH memory.
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12.  (New) The memory module of claim 10, wherein the first memory access command
received from the system memory controller corresponds to a memory read operation according

to a protocol.

13.  (New) The memory module of claim 12, wherein the first memory access command
received from the system memory controller includes a first command RC(X) received from the
system memory controller over the system address lines and a second command RC(X+1)
received after the first command RC(X) from the system memory controller over the system

address lines.

14.  (New) The memory module of claim 13, wherein the first command RC(X) includes a
first number of address bits, and wherein the second command RC(X+1) includes a second

number of address bits in accordance with the protocol.

15. (New) The memory module of claim 14, wherein the controller is further configured to
determine an address of the data associated with the first memory access command based on the

first number of address bits and the second number of address bits.

16. (New) The memory module of claim 14, wherein the first number of address bits is equal
to twelve.
17. (New) The memory module of claim 14, wherein the controller is further configured to

concatenate the first number of address bits and the second number of address bits to determine

an address of the data associated with the first memory access command.

18.  (New) The memory module of claim 10, wherein the controller is further configured to

receive the second memory access command according to the protocol.

19. (New) A memory module couplable to a system memory controller of a host system,

comprising:

a controller operable to receive from the system memory controller a first memory access

command, the first memory access command including a first address;

a non-volatile memory device;
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a volatile memory device; and

a data manager coupled to the non-volatile memory device and the volatile memory
device, the data manager configured to exchange data with the memory controller via a data

interface in response to control information received from the controller;

wherein, in response to the first memory access command, the controller is configured to
determine if data associated with the first address is stored in the volatile memory device or the

non-volatile memory device;

wherein, if the data associated with the first address does not reside in the volatile
memory device, the controller is configured to perform a data transfer operation from the non-

volatile memory device to the volatile memory device by way of the data manager;

wherein the controller is further configured to alert the memory controller that the data
associated with the first address is ready to be retrieved from the volatile memory device; and
wherein the data associated with the first address is retrieved from the volatile memory device in
response to a second memory access command received by the controller from the system

memory controller.
20. (New) The memory module of claim 19, further comprising:
a register configured to register multiple commands or a sequence of commands.

21.  (New) The memory module of claim 20, wherein the first memory access command

correspond to a memory read operation.
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REMARKS

Applicant has received and carefully reviewed the non-final Office Action of May 30,

2019. Applicant respectfully requests reconsideration in view of the following remarks.

Upon entry of the foregoing amendment, claims 2-21 are pending in this application, with

claims 2, 10 and 19 being independent.

Amendment to Claims

No amendment made is related to the statutory requirements of patentability unless
expressly stated herein. No amendment is made for the purpose of narrowing the scope of any
claim, unless Applicant argues herein that such amendment is made to distinguish over a
particular identified reference or combination of references. Any remarks made herein with
respect to a given claim or amendment is intended only in the context of that specific claim or
amendment, and should not be applied to other claims, amendments or aspects of the claimed

arrangement.

Canceled Claims

Claim 1 has been canceled without prejudice or disclaimer of the subject matter

contained therein.

Double Patenting

Claim 1 stands rejected double patenting as allegedly being unpatentable over claim 1 of

U.S. Pat. No. 9,928,186. Claim 1 has been canceled and the rejection thereof is moot.
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Newly-Added Claims

Claims 2-21 have been added to further particularly point out and distinctly claim the

subject matter of the claimed arrangement.

Conclusion

In view of the preceding discussion, Applicant respectfully urges that the claims of the

present application define patentable subject matter and should be passed to allowance.

If the Examiner believes that a telephone call would help advance prosecution of the
present application, the Examiner is kindly invited to call the undersigned attorney at the number

below.

Please charge any additional required fees, including those necessary to obtain extensions
of time to render timely the filing of the instant Amendment and/or Reply to Office Action, or

credit any overpayment not otherwise credited, to our deposit account no. 60-2034.

Respectfully submitted,

Dated: July 22. 2019 /Khaled Shami/
Khaled Shami
Reg. No. 38,745

SHAMI MESSINGER PLLC

1000 Wisconsin Ave N.W._, Suite 200
Washington, D.C. 20007
202-516-6900
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Commissioner:

In response to the non-final Office Action mailed March 21, 2019, and as a supplement to
the Amendment filed July 22, 2019, Applicant submits the following Supplemental Amendment

and Remarks.

Amendments to the Claims, if any, are reflected in the Listing of Claims beginning on

page 2.
Remarks begin on page 7.
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LISTING OF CLAIMS

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

application.
1. (Canceled)
2. (Currently amended) A memory system, comprising;

a memory deviee-subsystem including a first memory portion and a second memory

portion; and

a controller configured to be coupled to a system memory controller of a host system and
to the memory devieesubsystem, the controller is-eenfisuredoperable to transfer data information
from the second memory portion to the first memory portion in response to a first command
received by the controller from the system memory controller, the controller is-further configured
operable to alert the system memory controller when the data information is ready to be

retrieved, and

wherein the data information is retrieved from the seeend-first memory portion in

response to a second command received by the controller from the system memory controller.

3. (Currently amended) The memory system of claim 1, wherein the first memory portion
includes volatile memory; and wheretr-the second memory portion includes non-volatile

memory.

4 (Currently amended) The memory system of claim 1, wherein the first memory portion
includes dynamic random access memory (DRAM); and wheret-the second memory portion
includes FLASH memory.

5. (Previously presented) The memory system of claim 1, wherein the first command
received from the system memory controller corresponds to a memory read operation received

from the system memory controller in accordance with a protocol.

6. (Currently amended) The memory system of claim 1, wherein the controller is further

configured to:
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a) be coupled to the system memory controller of the host system via system address

lines, wherein-the-controlerisfurtherconfigured-to

b) determine an address of the data information to be transferred from the second

memory portion to the first memory portion in response to the first command based on a first
aumber-set of address bits and a second aumberset of address bits, and wherein-the-controHeris

configured-te

<) receive the first sumberset of address bits and the second aumberset of address

bits sequentially over the system address lines.

7. (Currently amended) The memory system of claim 6, wherein the controller is further
configured to concatenate the first aumberset of address bits and the second sumberset of

address bits to determine the address of the data information.

8. (Currently amended) The memory system of claim 7, wherein the first aumberset of

address bits is-comprises twelve address bits.

9. (Previously presented) The memory system of claim 5, wherein the controller is
further configured to receive the second command from the system memory controller according

to the protocol.

10. (Currently amended) A memory module couplable to a system memory controller of a

host system _via a set of data lines and a set of address and control lines, the memory module

comprising:

a controller operable to receive from the system memory controller a first memory aeceess

command via the set of system address_and control lines;
a non-volatile memory device; and
a volatile memory device-,

wherein, in response to the first memory aeeess-command, the controller is configured to
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a) perform a data transfer operation efthe-data-assectated-with-the-firstmemory
aceesscommand-from the non-volatile memory device to the volatile memory

device if data information associated with the first memory command does not

reside in the volatile memory device, and-wherein-the-controlerisfurther
configured-te

b) alert the system memory controller that-when the data information associated with
the first memory aeeess-command is ready to be retrieved from the volatile

memory device; and

wherein the data information associated with the first memory aeeess-command is
retrieved from the volatile memory device in response to a second memory aeeess-command

received by the controller from the system memory controller.

11. (Currently amended) The memory module of claim 10, wherein the volatile memory
device includes dynamic random access memory (DRAM); and whereir-the non-volatile

memory device includes FLASH memory.

12. (Currently amended) The memory module of claim 10, wherein the first memory aeeess
command received from the system memory controller corresponds to a memory read operation

according to a protocol.

13, (Currently amended) The memory module of claim 12, wherein the first memory aceess

command reeceived-fromthe-system-memeory-eontrolerincludes a first command RC(X) received

from the system memory controller over the set of system address and control lines and a second

command RC(X+1) received after the first command RC(X) from the system memory controller

over the set of system address_and control lines.

14. (Currently amended) The memory module of claim 13, wherein the first command
RC(X) includes a first number of address bits; and wheretn-the second command RC(X+1)

includes a second number of address bits in accordance with the protocol.
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15. (Currently amended) The memory module of claim 14, wherein the controller is further
configured to determine an address of the data information associated with the first memory

aeceess-command based on the first number of address bits and the second number of address bits.

16.  (Previously presented) The memory module of claim 14, wherein the first number

of address bits is equal to twelve.

17. (Currently amended) The memory module of claim 14, wherein the controller is further
configured to concatenate the first number of address bits and the second number of address bits
to determine an address of the data information associated with the first memory aceess

command.

18.  (Currently amended) The memory module of claim +812, wherein the controller is

further configured to receive the second memory aeeess-command according to the protocol.

19. (Currently amended) A memory module couplable to a system memory controller of a

host system _via a set of data lines and a set of system address and control lines, the memory

module, comprising:

a controller operable to receive from the system memory controller a first memory aceess

command_via the set of system address and control lines;-the-first-memeory-access-command
) . . I :

a non-volatile memory device;

a volatile memory device; and

a data manager coupled to the system memory controller, the non-volatile memory
device, and the volatile memory device, wherein the data manager is configured to exchange data

with one or more of the non-volatile memory device, the volatile memory device, and the system

memory controller wia-a-datatnterface-in response to control information received from the

controller;

wherein, in response to the first memory aeeess-command, the controller is configured to:
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a) perform a data transfer operation from the non-volatile memory device to the volatile

memory device by way of the data manager if data information associated with the

first memory command does not reside in the volatile memory device,= and

b) wherein-the-controleris-furtherconfisured-te-alert the system memory controller that

when the data associated with the first address-memory command is ready to be

retrieved from the volatile memory device,: and

wherein the data associated with the first address-memory command is retrieved from the

volatile memory device in response to a second memory aeeess-command received by the

controller from the system memory controller.
20.  (Previously presented) The memory module of claim 19, further comprising:
a register configured to register multiple commands or a sequence of commands.

21.  (Currently amended) The memory module of claim 2619, wherein the first memory

aeeess-command received by the controller from the system memory controller corresponds

eorrespoend-to a memory read operation_comprising a first command including a first set of

address bits and a second command including a second set of address bits, wherein the second

command is received by the controller after the first command is received by the controller, and

wherein the controller is configured to determine an address of the data information associated

with the first memory command using the first set of address bits and the second set of address

bits.
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REMARKS

Applicant has received and carefully reviewed the non-final Office Action mailed March

21, 2019. Applicant respectfully requests reconsideration in view of the following remarks.

Upon entry of the foregoing amendment, claims 2-21 are pending in this application, with

claims 2, 10 and 19 being independent.

Amendment to Claims

The claims have been amended for improved readability and to better claim what the
Applicant had a right to claim. No amendment made is related to the statutory requirements of
patentability unless expressly stated herein. No amendment is made for the purpose of
narrowing the scope of any claim, unless Applicant argues herein that such amendment is made
to distinguish over a particular identified reference or combination of references. Any remarks
made herein with respect to a given claim or amendment is intended only in the context of that
specific claim or amendment, and should not be applied to other claims, amendments or aspects

of the claimed arrangement.
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Conclusion

In view of the preceding discussion, Applicant respectfully urges that the claims of the

present application define patentable subject matter and should be passed to allowance.

If the Examiner believes that a telephone call would help advance prosecution of the
present application, the Examiner is kindly invited to call the undersigned attorney at the number

below.

Please charge any additional required fees, including those necessary to obtain extensions
of time to render timely the filing of the instant Amendment and/or Reply to Office Action, or

credit any overpayment not otherwise credited, to our deposit account no. 60-2034.

Respectfully submitted,

Dated: August 26, 2019 /Khaled Shami/
Khaled Shami
Reg. No. 38,745

SHAMI MESSINGER PLLC

1000 Wisconsin Ave N.W., Suite 200
Washington, D.C. 20007
202-516-6900
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Application Papers
10)(0J The specification is objected to by the Examiner.

11) The drawing(s) filed on 03/23/2018 is/are: a)¥} accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)J All b)(J Some**  ¢)[J None of the:
1.0 Certified copies of the priority documents have been received.
2.(] Certified copies of the priority documents have been received in Application No.

3.(J Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) (] Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) 7] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190930
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Notice of Pre-AlA or AIA Status
The present application is being examined under the pre-AlA first to invent

provisions.

This office action is in response to the communication(s) filed on 08/26/20189.
There are a total 21 claims pending in the application; claim 2 has been canceled and

claims 2-21 have been added.

ACKNOWLEDGEMENT OF REFERENCES CITED BY APPLICANT
Information Disclosure Statement
As required by M.P.E.P. 2001.06(b) and 37 C.F.R. 1.98(d), since the
instant application has been identified as a continuation application of an earlier filed
application and is relied upon for an earlier filing date under 35 U.S.C. 120, the
examiner has reviewed the prior art cited in the earlier related application as required by
M.P.E.P. 707.05 and 904 and as stated in M.P.E.P. 2001.06(b), no separate citation of

the same prior art need be made by the applicants in the instant application.

INFORMATION CONCERNING SPECIFICATION:
The specification is objected to as failing to provide proper antecedent basis for
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01(0). Correction

of the following is required:

1. Claims 7 and 17 recite”
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“...concatenate the first set of address bits and the second set address bits...”
(Emphasis added).

The specification fails to provide proper antecedent basis for the above limitation.

INFORMATION CONCERNING CLAIMS:
Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL — The specification shall contain a written description ofthe
invention, and ofthe manner and process of making and using it, in such full, clear, concise,
and exact terms as to enable any person skilled in the art to which it pertains, or with which it
is mostnearly connected, to make and use the same, and shall setforth the bestmode
contemplated by the inventor orjointinventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112:

The specification shall contain a written description ofthe invention, and ofthe
mannerand process ofmaking and using it, in such full, clear, concise, and exactterms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly
connected, to make and use the same, and shall set forth the bestmode contemplated by the
inventor of carrying outhis invention.

Claims 6-8, 13-17, and 21 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112
(pre-AlA), first paragraph, as failing to comply with the written description requirement.
The claim(s) contains subject matter which was not described in the specification in
such away as to reasonably convey to one skilled in the relevant art that the inventor or
a joint inventor, or for pre-AlA the inventor(s), at the time the application was filed, had

possession of the claimed invention.

2. Claim 6 recites, in pari, the Iimitation:
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3

¢l ‘receive the first gsot of address bits and the second sat of address bits
saquentially over the system addrass lines”
The claimed specification does not describe or support the above limitation as

claimed. Claims 7-8 are rejected by virtue of their dependency from claim 6.

3. Claim 7 recites the fimilation:

‘wherein the condroller is further configured o concalenate the first et of address
bits and the second set of address bits to delermine the address of the dats
information.”

The claimed specification does not describe or support the above limitation as

claimed. Claim 8 is rejected by virtue of its dependency from claim 7.

4. Claim 13 recites the limitation;

“wharein the first memary command includes a first command BOOG recaive from the
sysiem memaory controlier over the set of system address and control fines and a
second command RCOGT) received after the first command RC{X) from the sysiem
memory controlier over the set of system address and control lines”

The claimed specification does not describe or support the above limitation as

claimed. Claims 14-17 are rejected at least by virtue of their dependency from claim 13.

5, Ciafm 185 recites the limitation:

“wharein the coniroller is further configured o determineg an address of the data
information assooiatad with the first memory command based on the first number of addrass
bits and the second number of address bits”

The claimed specification does not describe or support the above limitation as

claimed.
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8. Cialm 17 recites the limitation:

“wherain the coniroller is further configuredto concatenale the lirst number of address
bits and the second number of address bils (o determine an address ot the
data information associated with the first memory command.”

The claimed specification does not describe or support the above limitation as

claimed.

7. Ciaim 21 reeites, in part, the iimitation:

‘whersin the second command is received by the controller after the first command is
received by the controller, and wherein the contrdileris configured o delerming an address of
the data information associated with the first memory command using the first setof address
bits and the second set of address bits.”

The claimed specification does not describe or support the above limitation as

claimed.

Claim Rejections - 35 USC § 103

In the event the determination of the status of the application as subject fo AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.

The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis
for all obviousness rejections set forth in this Office action:

(a) A patentmay not be obtained though the invention is notidentically disclosedordescribed
as set forth in section 102, if the differences between the subject matter soughtto be patented
and the prior art are such that the subject matter as a whole would have been obvious atthe
fime the invention was made to a person having ordinary skill in the art to which said subject
matter pertains. Patentability shall notbe negatived by the manner in which the invention was
made.
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Claims 2-5, 9-12, and 18-19 are rejected under pre-AlA 35 U.S.C. 102 (a)(2) as
anticipated by or, in the alternative, under pre-AlA 35 U.S.C. 103(a) as obvious over

Fukuzo “Fukuzo” (US 2006/0294295 Af1).

&. inregard o dlaim 2 Fukuzo teaches:

‘& mmernory system {e.4., Fig. 3), comprising:

“a memory subsysten including a first memory portion {e.g., 4 0080, SDRAM memory
chip device 40 in: Fig. 3} and a second memory portion;” {e.g., § 8088, Flash memory

device 60 i Fig. 3.

“arvd a controller contfigured o be coupled 1o a sysiem mamory controller {e.g., § 0082,
CPU 50 of the hostsystem in Fig. 3} of a host system and o the memory sub system {e.4. 38
£081-0082; chip device 40 in: Fig. 3 in addition to SDRAM array 180, comprises ssction
13, 28, and 33 that include controlier andior control logie that coupled system memory
and host system such as processor 30 in Fig. 33, the controller operabie to transfer data
information from the second memaory portion 1o the first memory portionin responsetc a first
command received by the conirpller from the system memory controlier {e.g.. §% 0088-0088;
Figs. 3-4), the contralier further operable o alert the system memory confrolier when the data

information is ready o be retrieved,” {8.4., § 0028, ready or busy siatus signal in Fig. 3}

“andwhersin the data information is retrievad from the first memory portionin response
o 3 second command received by the controller from the system mamory controlier” {eg., %
§104, % 0127, Figs. 3-5; commands issued by or in response to the commands issued by

CPU 543,
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8. fnregard o olaim 10 Fukuzo teaches:

A memory module couplable 1o a system memory controller of a host system {e.g., CPUSE N

Fig. 3) via a set of datalines and a set of address and control lines {e.g., §9 CO8G-0083; Fig.

33, the memory module compriging:”

“a controfier operable o receive from the system memory conirolier g first
memory command via the set of system address and controllines!” {e.g., 9% 0080-0083, 9

£3088; Fig. 3).

“a non-volatile memory device,” {e.¢., ¥ 0080 flash memory device 80 in Fig. 3},

“and g volatile memory device;” {e.q., § 8080; SDRAM memory device 40 in Fig. 3).

“wherein, in response to the first memory command, the controller is configurad 1o

a) perform a data transfer operation from the non-volatile memory devics to the

valatile memory device i data information associated with the first memory command does not

resida in the volatile mamory device,” {8.g., 4 0088; Fig. 3},

k) and alert the sysiem memory controller when the data information associated wih

the first memory command is ready 1o be retrieved from the volatile memory device;” {8.4.. 9

G028, ready or busy status signal in Fig. 3).

“and wherein the data information associated with the first memory retrieved from the volatile
memory device in response o a second memaory raceived by the controller from the system

memaory controller.” (8.g., § 187 Figs. 3-4).

10, inregard o olaim 19 Fukuzo tegohes:
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“A mermory module couplable i g system memory conirgller of a host systemvia a set of data

lines and a set of system address and control lines {8.g., §§ 0080-0083; Fig. 3}, the

memary module comprising?”

“a controlier aperable o receive from the sysiem memory controlier a first memory

command via the set of system address and controllines;” (e.q., 99 0080-0083, § 0088; Fig. 3).

“a non-volalile memory device,” {a.g.. ¥ B080; flash memory device 80 in Fig. 3).

“a volatile memory device]” {e.g., § 8088; SDRAM memory devive 40 in Fig. 3).

“and a data manager coupled (o the system memory controlier{g.g.. OFU 88 INFig. 3},
the non-velatile memory device and the volatile memory device {e.g., SDRAM 40 comprises
controlier or data manger to conrol data transfer or exchange belwesn CPU 50 and Flash
memory 60 in Fig. 3} , wherein the dala manager is configurad 10 exchange data with one or
more of the non-volatile memory device, the volatile memory device, and the system memory
controller in response to control information received from the controller” {e.g.. 59 40800083, §

3488 Fig. 3; Figs. 3-4 and the corresponding text descriplion).

“‘wharein, in response o the first memory command, the controlier is configured o

a}  perform a data transfer operation from the non-volatile memory device to the
vilatile memory device by way of the data manager i data information associated with the first

memary command does not reside in the volatlie mermory devices;” 8.4., 7 0088; Fig. 3).

by and alert the system memory coniroller that when the dala assoclaled with the
first memory command is ready (o be retrieved fromthe volatile memory device;” {e.g., § 8028,

#0107 ready or busy siatus signalin Fig. 3}.
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“and wherein the data associated with the first memory command is ratrieved from the volatile

mermory device in response {0 3 second memory command received by the controller rom the

system memory cordroller” {g.g.. § 8187).
11, Inregardioclaim 3 Fukuzo furtherleaches:

“whersin the first memory portion includes volatile memory {e.g.. SDRAM 48} and the second

memory portion includes non-volatile memory.” {e.g., § 8080; Fig. 3; Flash memory 60).

12, inregard o claims 4 and 17 Fukuzo further teaches:

“wherein the first mermory portion includes dynamic random access memory {DRAM) and the

second memery portion includes FLASHmemory.” (e.4., § 0080; Fig. 3).
13 inregard to claims 5 and 12 Fukuzo further teaches:

“wherein the first command received from the system memory contraller corresponds o a
memory read eperation received from the system memaory controfierin accordance with a

protocol.” {e.g., § $024; a standard set of commands for the NAND-flash controller).
14, inregardio claims 8 and 18 Fukuzo further teaches:

“wherein the controlier is further configured {o receive the second command from the system

memory controller according to the protocol” {2.9., § 6882; SDRAM standard).

Claim 20 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over

Fukuzo in view of Shicla of af "Shiota” (LS 20053/0147287 A1),
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15 in regard to claim 20 Fukuzo discloses all imitations include in ofaim 18 but does not

expressly teach white Shicta leaches:

“a register configured to register multiple commands or a sequence of commands.”

{e.g9., % 8042} a register for sioring read and write cormmmands.

Disclosures by Fukuzo and Shinia are analogous because they are in the same field of

endeavor and/or solving a similar or common problem.

It would have been obvious fo a person of having ordinary skill in the art before the
effective filing date of the claimed invention to modify the DRAM chip device taught by
Fukuzo to include the command register disclosed by Shicta.

The motivation for including the command register as taught by paragraph [0005] of
Shiota is to provide a memory system contributing improvement in efficiency of a data

process accompanying a memory access.

Therefore, it would have been obvious fto combine teaching of Shinta with Fikuzo to

obtain the invention as specified in the claim.

Fesponse o Ramarks

Applicant argurments have been fully considersd but they are not persuasive.
Applicant has canceled the claim 1 and added claims 2-21 and amendsd the claims.
However, as shown above claims are rejected under 35 USC 112 first paragraph and

prior arts. The Examiner respectivlly submits thal amendment do not place the claims in
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condition for affowance. Accordingly, the Examingr maintains his position and make s

Office Action final

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HASHEM FARROKH whose telephone number is
(5671)272-4193. The examiner can normally be reached Monday through Friday from
8:30 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the

examiners supervisor, Ann Lo can be reached on (5671)272-9767. The fax phone
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number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see hito.//pair-direct.uspto.gov. For questions
regarding access to the Private PAIR system, contact the Electronic Business Center
(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000.

/HASHEM FARROKH/
Primary Examiner, Art Unit 2131

Wednesday, October 9, 2019
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y
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N

Default
Operator

Plurals

Time
Stamp

L1

140

((transfer$3 or cop$4 or transmi$s or
retriev$3 or read$3) near5 DRAM
near5 (flash or non$1volatile)).cim.

US-PGPUB;

USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/09
14:12

L2

1255

Lee-Hyun.in.

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/09
14:14

L3

71

Chen-Chi-She.in.

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/09
14:14

L4

71

Solomon-Jeffrey-C.in.

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BV_TDB
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ON

2019/10/09
14:14

L5

32

Milton-Scott-H.in.

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/09
14:14

L6

36

Bhakta-Jayesh.in.

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

ON

2019/10/09
14:14

L7

1 and (L2 or L3 or L4 or L5 or L6)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/09
14:14

L8

2764

((DRAM or SDRAM) with (flash or

US-PGPUB;

OR

ON

2019/10/09
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non$1volatile)).clm.

USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

14:15

Lo

8 and (L2 or L3 or L4 or L5 or L6)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/09
14:15

L11

80144

((volatile or DRAM or SDRAM) with
(flash or non$1volatile or
non$1ivolatile)).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/09
14:20

L12

46
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JPO;
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ON
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USOCR;
FPRS; EPO;
JPO;
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IBM_TDB

OR

ON

2019/10/09
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L16

46

15 and (L2 or L3 or L4 or L5 or L6)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
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|BM_TDB

OR

ON

2019/10/09
14:23

L17

9922

((transfer$3 or cop$4 or transmi$s or
retriev$3 or read$3) near5 DRAM
near5 (flash or non$1volatile))

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;

OR

ON

2019/10/09
14:28
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s|
N
3

{IBM_TDB

L18

5039

17 AND ( (GO6F12/0246 OR
GO6F3/0685 OR GO6F12/0638 OR
GO6F13/28 OR GOB6F2212/7208 OR
GO6F3/0613 OR GO6F3/0659 OR
G11C7/1072).CPC. OR (1/1 OR
711/110).CCLS. OR (GO6F3/06 OR
GOBF12/02 OR GO6F13/42 OR
GOBF12/06 OR GO6F13/28 OR
GO6F13/40 OR GO6F1/18 OR
G11C7/10).IPCR. )

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/09
14:47

528

1732

(non$1volatile adj DIMM) OR NVDIMM

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
11:11

529

93195

DRAM near5 ((flash or non$1volatile)
adj (memory or storage))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
11:13

S30

510

§28 and S29

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
11:13

S31

S30 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
1Bv_TDB

OR

ON

2019/10/01
11:15

S32

17112

5§29 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
11:16

833

§28 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
11:17

S34

1574

(transfer$3 or cop$4 or transmi$s or
retriev$3) near5 DRAM near5 (flash or
non$ivolatile)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/01
11:21

S35

433

S32 and S34

US-PGPUB;

OR

ON

2019/10/01}
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USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

11:26

536

11430

((system adj memory) or HUB) adj
controller

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
11:26

837

S35 and S36

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
11:27

S38

1644

NVDIMM

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
11:43

S39

S38 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/01
11:43

$40

2714

DRAM near5 ((flash or non$1volatile)
adj (memory or storage)) nearb
controller

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
11:44

S41

864

$40 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
11:45

$42

S36 and S41

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/01
11:46

$43

"20100110748"

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;

OR

ON

2019/10/01
15:00
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s|
N
3

diBM_TDB

S44

433460

DRAM near5 ((flash or non$1volatile)
adj (memory or storage)) (memory adj
controller)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
15:12

$45

294810

(host or system or HUB) adj controller

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BV_TDB

OR

ON

2019/10/01
15:13

546

32461

$44 and $45

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
15:14

S47

2259

(transfer$4 or exchang$3 or
communicat$4 or transmi$4 or cop$4)
near5 (flash or non$1volatile) near5
DRAM

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
15:17

$49

618

$47 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/01
15:18

S50

273

$46 and $47

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
15:18

551

33

S50 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/01
15:19

§52

"20070136523".pn.

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;

IBM_TDB

OR

ON

2019/10/02
14:27

S53

1512

(transfer$3 or read$3 or cop$4) nearb
data near5 (non$1volatile or flash)
near5 DRAM

US-PGPUB;

JUSPAT;
HUSOCR:

{FPRS; EPO;

OR

ON

2019/10/02
156:57
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JPO;
DERWENT;
IBM_TDB

S54

3000

(transfer$3 or read$3 or cop$4) nears
data near5 DRAM near5 (host or
system or hub)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/02
15:59

S§55

253

S53 and S54

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/02
16:00

556

31

5§55 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/02
16:00

S57

78294

DRAM near5 (flash or non$1volatle)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/03
10:29

558

681

S57 and (DRAM near5 (ready or
alert$3 or available))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/03
10:30

§59

206

5§58 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/03
10:31

S60

319055

(read$3 or retriev$3) near5 (coomand
or intruction or request)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/03
10:32

S61

38

S59 and S60

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO:;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/03
10:33

S62

S61 and ((transfer$4 or copy$4 or
transmi$4) near2 (request or

US-PGPUB;
USPAT,

OR

ON

2019/10/03
11:13
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command or instruction))

USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

S63

143

S57 and (DRAM near5 (ready or
alert$3))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/03
11:35

564

82

560 and S63

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/03
11:36

S65

21

S64 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/03
11:36

S66

21

S65 and request

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/03
11:44

S67

175386

(DRAM with (flash or non$1volatiel))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/04
10:46

568

28769

S67 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/04
10:48

S69

183

S68 and (DRAM near5 (ready or alert
or message))

US-PGPUB;
USPAT;
USOGCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/04
10:49

S70

169

S69 and ((read$3 or retriev$3) nears
(request or command or intruction))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/04
10:51
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S71

153

S70 and ((transfer$4 or cop$4 or
load$3 or down$1load$3) near5
(request or command or intruction))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/04
10:52

S72

S68 and (((signal or flag or interrupt)
near5 (ready or alert or message))
with ((access$3 or read$3 or retriev$3)
near2 DRAM))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/04
11:04

S73

S68 and (((signal or flag or
interrupt$4) near5 (ready or alert or
message)) with ((access$3 or read$3
or retriev$3) near2 DRAM))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/04
11:05

S74

139

S69 and (((read$3 or retriev$3) near5
(request or command or intruction))
with DRAM)

US-PGPUB;
USPAT,
USOCR,;
FPRS; EPO;
JPO;
DERWENT;

OR

ON

2019/10/04
11:10

S75

S68 and (((signal or flag or
interrupt$4) near5 (ready or alert or
message)) near5 DRAM)

|BM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/04
11:11

576

1112

DRAM near5 ready

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/04
11:13

S77

127

S68 and S76

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/04
11:14

S78

108

S71 and S77

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/04
11:14

S79

"20070288683".pn.

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;

OR

ON

2019/10/04
13:44
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YDERWENT;
{1BV_TDB

S80

10222

register near5 ((multiple or plurality or
sequence) near2 (command or
instruction))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/05
18:16

S81

2040

register adj2 ((multiple or plurality or
sequence) near2 (command or
instruction))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/05
18:17

582

764

register adj2 ((sequence) near2
(command or instruction))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/05
18:17

583

93405

DRAM near5 ((flash or non$1volatile)
adj (memory or storage))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/06
11:07

S84

17112

S83 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/06
11:07

S85

17112

S84 and ((DRAM OR SDRAM) with
(flash or non$1volatile))

US-PGPUB;
USPAT:
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/06
11:07

586

764

register adj2 ((sequence) near2
(command or instruction))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/06
11:09

S87

137

386 and ((DRAM OR SDRAM) with
(flash or non$1volatile))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/06
11:09

588

73

concatenat$3 near5 (set near2
address$3)

US-PGPUB;
USPAT,
USOCR,;

OR

ON

2019/10/06
11:12
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FPRS; EPO;
JPO;
DERWENT;
|IBM_TDB

S89

S87 and S88

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/06
11:12

S90

S85 and S88

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/06
11:13

91

33

588 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/06
11:13

S92

S91 and (flash or non$volatile)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/06
11:14

S93

7592

concatenat$3 near5 (address$3)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
1Bv_TDB

OR

ON

2019/10/06
11:29

594

55

S85 and S93

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/06
11:30

895

55

S94 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/06
11:30

596

93405

DRAM near5 ((flash or non$1volatile)
adj (memory or storage))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/07
10:05

S97

17112

S96 and (@ad<"20070601")

US-PGPUB;

OR

ON

2019/10/07}
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USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

10:05

598

17112

S97 and ((DRAM OR SDRAM) with
(flash or non$1volatile))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
10:05

899

7592

concatenat$3 near5 (address$3)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
10:05

$100

55

S98 and S99

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
10:05

S101

55

$100 and (@ad< "20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/07
10:05

§102

37

S101 and (address near2 bits)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
10:05

§103

S102 and (sequen$5 near2 command)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
10:07

5104

37

S102 and (sequen$5)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/07
10:07

§105

93405

DRAM near5 ((flash or non$1volatile)
adj (memory or storage))

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;

OR

ON

2019/10/07
12:04
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N
3

{IBM_TDB

S106

17112

$105 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
12:04

$107

17112

S106 and ((DRAM OR SDRAM) with
(flash or non$1volatile))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BV_TDB

OR

ON

2019/10/07
12:04

§108

7592

concatenat$3 near5 (address$3)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
12:04

5109

55

5107 and 5108

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
12:04

S110

55

$109 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/07
12:04

S111

37

S$110 and (address near2 bits)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
12:04

S112

37

S111 and (sequen$5)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
12:04

S113

S112 and (sequen$5 near2
address$3)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;

IBM_TDB

OR

ON

2019/10/07
12:04

S114

1516

S108 and (sequen$5 near2
address$3)

JUS-PGPUB;
JUSPAT;
JUSOCR;
JFPRS; EPO;

OR

ON

2019/10/07
12:33
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JPO;
DERWENT;
IBM_TDB

S115

277

S114 and ((DRAM OR SDRAM) with
(flash or non$1volatile))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
12:35

S116

121

S§115 and (@ad< "20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/07
12:35

S117

119

S116 and (address near2 bits)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
12:36

S119

S117 and (sequen$5 near2 command)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
12:37

§120

S115 and 711/$.ccls.

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
12:41

S121

$120 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/07
12:44

S122

1574

(transfer$3 or cop$4 or transmi$s or
retriev$3) near5 DRAM near5 (flash or
non$ivolatile)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
12:49

§123

S113 and S122

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO:;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/07
12:49

S124

54

S122 and (sequen$5 near2
address$3)

US-PGPUB;
USPAT,

OR

ON

2019/10/07
12:52
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USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

S125

S124 and (@ad< "20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/07
12:52

5126

20870

sequential$2 adj2 address

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/08
14:16

S127

875

(transfer$4 or read$3) adj10 data
adj10 (non$1volatile or flash) adj10
(DRAM or SDRAM)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/08
14:19

S§129

32

S126 and S127

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/08
14:21

§130

§129 and (@ad< "20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/08
14:22

5131

5530

sequen$5 nearb receiv$3 nearb
addresses

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/08
15:30

S$132

875

(transfer$4 or read$3) adj10 data
adj10 (non$1volatile or flash) adj10
(DRAM or SDRAM)

US-PGPUB;
USPAT;
USOGCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/08
156:32

S$133

S§131 and S132

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/08
15:32
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S134

102

S132 and (sequen$5 near5 addresses)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/08
15:35

5135

23

5134 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/08
15:35

S$136

receiv$3 near5 (first near2 (address
adj bits)) near5 (second near2
(address adj bits)) near5 (sequen$5)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/08
16:17

S$137

34246

commands near2 register

US-PGPUB;
USPAT,
USOCR,;
FPRS; EPO;
JPO;
DERWENT;

OR

ON

2019/10/08
16:35

5138

92

S137 and $132

|BM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

ON

2019/10/08
16:36

5139

35

5138 and (@ad<"20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/10/08
16:36

$140

4807

commands near2 register

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2019/10/08
16:40

S141

22

§132 and S140

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
|BM_TDB

OR

OFF

2019/10/08
16:40

5142

S141 and (@ad< "20070601")

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;

OR

ON

2019/10/08
16:40
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Doc code: RCEX PTO/SB/30EFS (02-18)

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | | -q54446 Filing | bo1g03-23 Docket Number | 4,16 6610006 Art b3
Number Date (if applicable) Unit

First Named| ) oo Examiner FARROKH, HASHEM

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

D Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previcusly filed on

[] other

X Enclosed

[X] Amendment/Reply
|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration{s)

[] Other

MISCELLANEOUS

l:l Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a pernod of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
[X| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No p02034

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

X Patent Practitioner Signature

Applicant Signature

EFS - Web 2.1.16
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Doc code: RCEX PTO/SB/30EFS (02-18)
Doc description: Request for Continued Examination (RCE)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

Khaled Shamif

Date (YYYY-MM-DD) |p020-03-12 I

Name

Khaled Shami

Registration Number F8745

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 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.0O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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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). Recocrds from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

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.

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.

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).

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.

A record in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of
Naticnal Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or histher 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.

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 cf 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 inspections or an issued patent.

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.

EFS - Web 2.1.16
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: Netlist, Inc. CONFIRMATION NO: 2728
SERIAL NO: 15/934,416 ART UNIT: 2131
FILING DATE: 3/23/18 EXAMINER: FARROKH, Hashem

TITLE: FLASH-DRAM HYBRID MEMORY MODULE

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND/OR REPLY TO OFFICE ACTION

Commissioner:

In response to the Office Action mailed October 15, 2019, Applicant submits the

following Amendment and Remarks.

Amendments to the Claims, if any, are reflected in the Listing of Claims beginning on

page 2.
Remarks begin on page 6.

Applicant does not believe that extensions of time are required beyond those provided for
in documents accompanying this paper. However, if additional extensions of time are necessary
to prevent abandonment of this application, then such extensions of time are hereby petitioned
under 37 C.F.R. § 1.136(a), and any additional fees required to continue prosecution or appeal of
this application (including issue fee, fees for net addition of claims or forwarding to appeal) are

hereby authorized to be charged to our Deposit Account No. 60-2034,
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Appl. No. 15/934,416
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LISTING OF CLAIMS

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

application.
1. (Canceled)
2. (Currently amended) A memory system, comprising;
a memory device including a first memory portion and a second memory portion; and

a controller coupled to a system memory controller of a host system and to the memory
device, the controller is configured to transfer data information from the second memory portion
to the first memory portion in response to a first command received by the controller from the
system memory controller, the controller is further configured to alert the system memory
controller when the data information is ready to be retrieved, and wherein the data information is
retrieved from the seeend-first memory portion in response to a second command received by the

controller from the system memory controller.

2

3. (Previously presented) The memory system of claim 2, wherein the first memory
portion includes volatile memory, and wherein the second memory portion includes non-volatile

memory.

4. (Previously presented) The memory system of claim 2, wherein the first memory
portion includes dynamic random access memory (DRAM), and wherein the second memory

portion includes FLASH memory.

5. (Previously presented) The memory system of claim 2, wherein the first command
received from the system memory controller corresponds to a memory read operation received

from the system memory controller in accordance with a protocol.

6. (Previously presented) The memory system of claim 2, wherein the controller is
coupled to the system memory controller of the host system via system address lines, wherein the
controller is further configured to determine an address of the data information based on a first

number of address bits and a second number of address bits, and wherein the controller is

Petitioners
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configured to receive the first number of address bits and the second number of address bits

sequentially over the system address lines.

7. (Previously presented) The memory system of claim 6, wherein the controller is
configured to concatenate the first number of address bits and the second number of address bits

to determine the address of the data information.

8. (Previously presented) The memory system of claim 7, wherein the first number of

address bits is twelve.

9. (Previously presented) The memory system of claim 5, wherein the controller is
further configured to receive the second command from the system memory controller according

to the protocol.

10. (Previously presented) A memory module couplable to a system memory

controller of a host system, the memory module comprising:

a controller operable to receive from the system memory controller a first memory access

command via system address lines;
a non-volatile memory device; and
a volatile memory device;

wherein, in response to the first memory access command, the controller is configured to
determine if data associated with the first memory access command is stored in the volatile
memory device or the non-volatile memory device, and if the data associated with the first
memory access command does not reside in the volatile memory device, the controller is further
configured to perform a data transfer operation of the data associated with the first memory
access command from the non-volatile memory device to the volatile memory device; wherein
the controller is further configured to alert the system memory controller that the data associated
with the first memory access command is ready to be retrieved from the volatile memory device;
and wherein the data associated with the first memory access command is retrieved from the
volatile memory device in response to a second memory access command received by the

controller from the system memory controller.

-3-
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11. (Previously presented) The memory module of claim 10, wherein the volatile
memory device includes dynamic random access memory (DRAM), and wherein the volatile

memory device includes FLASH memory.

12. (Previously presented) The memory module of claim 10, wherein the first memory
access command received from the system memory controller corresponds to a memory read

operation according to a protocol.

13. (Previously presented) The memory module of claim 12, wherein the first memory
access command received from the system memory controller includes a first command RC(X)
received from the system memory controller over the system address lines and a second
command RC(X+1) received after the first command RC(X) from the system memory controller

over the system address lines.

14.  (Previously presented) The memory module of claim 13, wherein the first
command RC(X) includes a first number of address bits, and wherein the second command

RC(X+1) includes a second number of address bits in accordance with the protocol.

15. (Previously presented) The memory module of claim 14, wherein the controller is
further configured to determine an address of the data associated with the first memory access

command based on the first number of address bits and the second number of address bits.

16.  (Previously presented) The memory module of claim 14, wherein the first number

of address bits is equal to twelve.

17.  (Previously presented) The memory module of claim 14, wherein the controller is
further configured to concatenate the first number of address bits and the second number of
address bits to determine an address of the data associated with the first memory access

command.

18.  (Previously presented) The memory module of claim 10, wherein the controller is

further configured to receive the second memory access command according to the protocol.

19. (Previously presented) A memory module couplable to a system memory

controller of a host system, comprising;
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a controller operable to receive from the system memory controller a first memory access

command, the first memory access command including a first address;
a non-volatile memory device;
a volatile memory device; and

a data manager coupled to the non-volatile memory device and the volatile memory
device, the data manager configured to exchange data with the memory controller via a data

interface in response to control information received from the controller;

wherein, in response to the first memory access command, the controller is configured to
determine if data associated with the first address is stored in the volatile memory device or the

non-volatile memory device;

wherein, if the data associated with the first address does not reside in the volatile
memory device, the controller is configured to perform a data transfer operation from the non-

volatile memory device to the volatile memory device by way of the data manager;

wherein the controller is further configured to alert the memory controller that the data
associated with the first address is ready to be retrieved from the volatile memory device; and
wherein the data associated with the first address is retrieved from the volatile memory device in
response to a second memory access command received by the controller from the system

memory controller.
20.  (Previously presented) The memory module of claim 19, further comprising;
a register configured to register multiple commands or a sequence of commands.

21. (Previously presented) The memory module of claim 20, wherein the first memory

access command correspond to a memory read operation.
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REMARKS

Applicant has received and carefully reviewed the final Office Action of October 15,

2019. Applicant respectfully requests reconsideration in view of the following remarks.

Upon entry of the foregoing amendment, claims 2-21 are pending in this application, with

claims 2, 10 and 19 being independent.

Objection to the Specification

The specification is objected to as allegedly failing to provide proper antecedent basis for
the limitations from claims 7 and 17 of “concatenate the first number of address bits and the

second number of address bits...”

Applicants respectfully traverse, directing the Examiner’s attention to the provisional
priority application no. 60/941,586, whose contents are incorporated herein by reference. In the
bullet points on page 6 of said provisional, the disclosed arrangement is described as extending
addressable memory space by using “concatenated RAS commands” and “concatenated RAS
and 1 CAS commands.” Such description provides proper antecedent basis for the limitations of

claims 7 and 17 and the objection of in the Office Action should be withdrawn.

Rejection(s) Under 35 U.S.C. § 112, First Paragraph

Claims 6-8, 13-17, and 21 stand rejected under 35 U.S.C. § 112, first paragraph, as

allegedly failing to comply with the written description requirement.

The Office Action alleges that the specification fails to describe or support the limitation
from claims 6 “receive the first set of address bits and the second set or address bits sequentially
over the system address lines.” For support for this feature, Applicant respectfully directs the
Examiner’s attention to the explanation, in column 16 and FIG. 10, of the mapping of the DRAM

address space to Flash memory address space. The Flash target address as received by the CDC

-6-
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502 from the host memory controller is written into the RC register.! In the RC register, the
address is in the form of two sets of address bits 1002 and 1004 that are depicted in FIG. 10 to be
in sequence (“RX(X)” and “RC(X+1),” emphasis added).

The Office Action alleges that the specification fails to describe or support the limitations
from claims 7 “wherein the controller is further configured to concatenate the first set of address
bits and the second set of address bits to determine the address of the data information" and the
limitation from claim 17 “wherein the controller is further configured to concatenate the first
number of address bits and the second number of address bits to determine an address of the data
information associated with the first memory command.” As explained above, the provisional
priority application no. 60/941,586, whose contents are incorporated herein by reference,
discloses this feature in the bullet points on page 6 for example, explaining that the disclosed
arrangement is capable of extending addressable memory space by using “concatenated RAS
commands” and “concatenated RAS and 1 CAS commands.” Accordingly, Applicant
respectfully requests withdrawal of the rejection of claims 7 and 17 under 35 U.S.C. § 112, first
paragraph.

The Office Action alleges that the specification fails to describe or support the limitation
from claims 13 “wherein the first memory command includes a first command RC(X) received
from the system memory controller over the set of system address and control lines and a second
command RC(X+1) received after the first command RC(X) from the system memory controller
over the set of system address and control lines." Applicant respectfully directs the Examiner’s
attention to the discussion of the register 690, which is described as registering “commands
received from MCH [memory controller] 510 via C/A [control/address] 560,”? and as having the
“the ability to register multiple commands, a sequence of commands, or provide a pipeline delay

stage for buffering and providing a controlled execution of certain commands received from

MCH 510.”3 Further, as explained above, in the register, the address is in the form of two sets of

! Paragraph [0098], 11. 2-4, “the memory controller initiates, at step 906, a data move from the Flash 506 to the
DRAM 508 by writing target address and size, to a control register in the CDC 502... ", Paragraph [0099], 11. 24,
“At any time the CDC 502 receives a DRAM load command from a memory controller which writes a Flash target
address and/or block size information into the RC register(s) at 922.”

2 Paragraph [0088], 11. 1-2.

31d.,1.5-7.

-7 -
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address bits 1002 and 1004, depicted in FIG. 10, that are received from the host memory
controller (MCH) and stored in sequential registers RX(X) and RC(X+1).

The Office Action alleges that the specification fails to describe or support the limitation
from claims 15 “wherein the controller is further configured to determine an address of the data
information associated with the first memory command based on the first number of address bits
and the second number of address bits.” Applicant respectfully directs the Examiner’s attention
to the explanation of operation of the controller (CDC 502) in Paragraph [0099], wherein it is
stated that “The CDC 502 monitors all memory access commands sent by the memory controller
using standard DRAM protocol and appropriately configures and manipulates both Flash 506
and DRAM 508 memory subsystems to perform the requested memory access operation.”* The
first and second numbers of address bits can correspond to the two sets of address bits 1002 and

1004 that are depicted in FIG. 10 as explained above.

The Office Action alleges that the specification fails to describe or support the limitation
from claims 21 “wherein the second command is received by the controller after the first
command is received by the controller, and wherein the controller is configured to determine an
address of the data information associated with the first memory command using the first set of
address bits and the second set of address bits.” As explained above, register 690 is described as
having the “the ability to register multiple commands, a sequence of commands, or provide a
pipeline delay stage for buffering and providing a controlled execution of certain commands
received from MCH 510.”% (Emphasis added) Further, in Paragraph [0099], it is stated that “The
CDC 502 monitors all memory access commands sent by the memory controller using standard
DRAM protocol and appropriately configures and manipulates both Flash 506 and DRAM 508
memory subsystems to perform the requested memory access operation.” And finally, in the
register, the address is in the form of two sets of address bits 1002 and 1004, depicted in FIG. 10,
that are received from the host memory controller (MCH) and stored in sequential registers
RX(X) and RC(X+1).

4 Paragraph [0099], 11. 7-11.
3 Paragraph [0083], 11. 5-7.
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It is respectfully submitted that claims *** are now in compliance with 35 U.S.C. § 112,

first paragraph, and the rejection thereunder should be withdrawn.

Rejection(s) Under 35 U.S.C. § 103(a)

Claims 2-5, 9-12, and 18-19 stand rejected under pre-A/A 35 U.S.C. 102 (a)(2) as
anticipated by or, in the alternative, under pre-A/A 35 U.S.C. 103(a) as obvious over Fukuzo
"Fukuzo" (US 2006/0294295 A 1).

Applicants respectfully traverse.

Independent claims 2, 10 and 19, from which the remaining rejected claims variously
directly or indirectly depend, recite, for example according to claim 2, “the controller is further
configured to alert the system memory controller when the data information is ready to be
retrieved.” Addressing this feature, the Office Action refers to the ready or busy signals
described in 9 [0028] of Fukuzo.® However, § [0028] explains that the ready or busy signals are
for use by the host system “when writing to the SDRAM array, the FIFO array or the non-

297

volatile memory, respectively.”’ (Emphasis added) By comparison, the claim 1 alerts relate to
retrieval (e.g. reading) of data information from. Thus Fukuzo, and specifically § [0028], does
not disclose “the controller is further configured to alert the system memory controller when the

data information is ready to be retrieved” as presently claimed.

Independent claims 2, 10 and 19 also recite, for example according to claim 2, “the data
information is retrieved from the first memory portion in response to a second command
received by the controller from the system memory controller.” Addressing this feature, the
Office Action refers to ] [0104] and [0127] of Fukuzo, and to alleged “commands issued by or
in response to the commands issued by CPU 50.”® However, neither in these passages, nor
anywhere else, does Fukuzo make a distinction between first and second commands received by

the controller from the system memory controller; nor does Fukuzo disclose retrieval of data

¢ Office Action, p. 6,1. 17.
7 Fukuzo, § [0028], last sentence.
8 Office Action, p. 6, 11. 20-21.
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information from the first memory portion “in response to a second command received by the
controller from the system memory controller” as presently claimed. Reproduced in their

entirety, [ [0104] and [0127] state:

[0104] These three latter commands CP, BU and DAS are performed
automatically, i.e., not as a background operation, directly in response to
the command signals issued by the CPU. However, commands /LD and
/ST are background operations. Accordingly, the duration of the
performance is not previously known and further signals FIFO and
FLASH with respective flag signal pins are needed as described below in
order to provide a feedback to the CPU 50 of what is currently the status
in the background (between FIFO buffer memory section 20, flash
controller section 30 and flash memory device 60).

[0127] FIG. 5 provides an overview of the load, store, read and write
commands available according to this embodiment of the invention.
Command signals /LD and /ST are background operations (on the second
data transfer bus) controlled by flash controller 320 and timing generator
211, BU (back-up) and CP (copy) are automatic foreground operations
(on the first data transfer bus) directly initiated by the CPU 50 and
controlled by SDRAM/FIFO control logic 120. Write and read
commands (WR, RD) can be performed alternatively on both the
SDRAM core array 190 and the SDRAM FIFO memory array 290 by the
CPU 50.

-10 -
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A close reading of these passages reveals that § [0104] is primarily concerned with the
signaling to the CPU of the status of automatic vs. background operations; while § [0127] merely
explains that write and read commands can be performed on the SDRAM and FIFO arrays,
without providing details on the sequence of events involved in such write/read commands, and
certainly without disclosing that “data information is retrieved from the first memory portion in

response to a second command received by the controller from the system memory controller’

as presently claimed.

For these reasons at least, Applicant respectfully maintains that the invention as claimed
is neither anticipated or rendered obvious by Fukuzo, and the rejection(s) under 35 U.S.C. §§

102 and/or 103 based on this reference should be withdrawn.

Conclusion

In view of the preceding discussion, Applicant respectfully urges that the claims of the

present application define patentable subject matter and should be passed to allowance.

If the Examiner believes that a telephone call would help advance prosecution of the
present application, the Examiner is kindly invited to call the undersigned attorney at the number

below.

-11 -
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Please charge any additional required fees, including those necessary to obtain extensions
of time to render timely the filing of the instant Amendment and/or Reply to Office Action, or

credit any overpayment not otherwise credited, to our deposit account no. 60-2034.

Respectfully submitted,

Dated: March 12, 2020 /Khaled Shami/
Khaled Shami
Reg. No. 38,745

SHAMI MESSINGER PLLC

1000 Wisconsin Ave N.W._, Suite 200
Washington, D.C. 20007
202-516-6900

-12-
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Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | 0016.001000G

Application Number Filed

15/934.,416 03-23-2018
" FLASH-DRAM HYBRID MEMORY MODULE

Art Unit Examiner

2131 FARROKH, HASHEM

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Eee Small Entity Fee Micro Entity Fee
[] one month (37 CFR 1.17(a)(1)) $200 $100 $50 $
Two months (37 CFR 1.17(a)(2)) $600 $300 $150 s 600.00
D Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $
[] Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $
[ ] Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

MO OO O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 60-2034

Payment made via EFS-Web.

[

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

|:| applicant.

attorney or agent of record. Registration number 385745

|:| attorney or agent acting under 37 CFR 1.34. Registration number
/Khaled Shami/ March 12, 2020

Signature Date
Khaled Shami 202-516-6900
Typed or printed hame 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. Submit
multiple forms if more than one signature is required, see below*.

* Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 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, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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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. Arecord 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. Arecord 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. Avrecord 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. Avrecord 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. Arecord 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. Arecord 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. Arecord 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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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
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Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 03/12/2020.
O] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(J This action is FINAL. 2b) ¥ This action is non-final.

3)J An election was made by the applicant in response to a restriction requirement set forth during the interview
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4)dJ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 2-21 is/are pending in the application.

5a) Of the above claim(s) __is/are withdrawn from consideration.
6) (0 Claim(s) ____is/are allowed.
7) Claim(s) 2-21 is/are rejected.
8) O Claim(s) ____is/are objected to.
9) (O Claim(s) are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(0 The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 03/23/2018 is/are: a)¥) accepted or b){(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
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Notice of Pre-AlA or AIA Status
The present application is being examined under the pre-AlA first to invent

provisions.

Continued Examination under 37 CFR 1.114
A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

03/12/2020 has been entered.

This office action is in response to the communication(s) filed on 03/12/2020.
There are a total 20 claims pending in the application; claim 1 has been canceled, claim

2 has been amended, and no new claims have been added.

ACKNOWLEDGEMENT OF REFERENCES CITED BY APPLICANT
Information Disclosure Statement
As required by M.P.E.P. 2001.06(b) and 37 C.F.R. 1.98(d), since the
instant application has been identified as a continuation application of an earlier filed
application and is relied upon for an earlier filing date under 35 U.S.C. 120, the

examiner has reviewed the prior art cited in the earlier related application as required by
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M.P.E.P. 707.05 and 904 and as stated in M.P.E.P. 2001.06(b), no separate citation of

the same prior art need be made by the applicants in the instant application.

INFORMATION CONCERNING SPECIFICATION:
The specification is objected to as failing to provide proper antecedent basis for
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01(o). Correction

of the following is required:

1. Claims 7 and 17 recite”
“...concatenate the first set of address bits and the second set address bits...”
(Emphasis added).

The specification fails to provide proper antecedent basis for the above limitation.

INFORMATION CONCERNING CLAIMS:
EXAMINER’S NOTE
It appears that Applicant inadvertently has included the list of claims filed
07/22/2019 instead of the most recent amended version of claims filed on 08/26/2019. If
this is the case, it is suggested that Applicant amend the claims to most recent and

claims indicator, indicates the change (e.g., “Currently amended’).

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112(a):
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(a) IN GENERAL — The specification shall contain a written description ofthe
invention, and ofthe manner and process of making and using it, in such full, clear, concise,
and exact terms as to enable any person skilled in the art to which it pertains, or with which it
is mostnearly connected, fo make and use the same, and shall setforth the bestmode
contemplated by the inventor orjointinventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and ofthe
manner and process of making and using it, in such full, clear, concise, and exactterms as to
enable any person skilled in the art to which it pertains, or with which it is mostnearly
connected, to make and use the same, and shall setforth the bestmode contemplated by the
inventor of carrying outhis invention.

Claims 6-8, 13-17, and 21 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112
(pre-AlA), first paragraph, as failing to comply with the written description requirement.
The claim(s) contains subject matter which was not described in the specification in
such away as to reasonably convey to one skilled in the relevant art that the inventor or
a joint inventor, or for pre-AlA the inventor(s), at the time the application was filed, had

possession of the claimed invention.

2, Ciaim € recifes, in part, the imitation.

2} ‘receive the first st of address bits and the second sel of address bils
sgquentially over the system address lines.”

The claimed specification does not describe or support the above limitation as

claimed. Claims 7-8 are rejected by virtue of their dependency from claim 6.

3, Claim 7 recites the fimitation:

“wherein the controller is further configured to concatenale the first sat of address
bits and the second set of address bits to delermine the address of the data
information.”

Petitioners
Ex. 1012, p. 332



Application/Control Number: 15/934,416 Page 5
Art Unit: 2131

The claimed specification does not describe or support the above limitation as

claimed. Claim 8 is rejected by virtue of its dependency from claim 7.

4, Ciafm 13 recites the limitation:

“wharein the first memory command includes a first command ROOO recaive from the
system mamory controlier over the set of system address and control fines and a
sgeond command RO received alter the first command RCEK) from the system
marmnory controfier over the set of system address and conirol lines”

The claimed specification does not describe or support the above limitation as

claimed. Claims 14-17 are rejected at least by virtue of their dependency from claim 13.

5 Ciaim 15 recites the Hmitation:

“wherein the controller is further configured (o determine an address of the dala
information asscoiated with the first memory command based on the first number of
address bits and the second number of address bits”

The claimed specification does not describe or support the above limitation as

claimed.

8. Claim 17 recites the limitation:

‘wherein the condroller is further configured to concalenate the first number of
address bils and the second number of address bits 1o determine an address of the
dala information associated with the first memory command.”

The claimed specification does not describe or support the above limitation as

claimed.
7. Claim 21 recites, in part, the fimilalion:
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“wherein the second command is received by the controller affer the first
command is received by the controller, and wherein the controller is configured o
determing an address of the data information associated with the first memaory
command using the first sl of address bits and the second sel of address bits”

The claimed specification does not describe or support the above limitation as

claimed.

Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patentmay not be obtained though the invention is notidentically disclosed or described
as set forth in section 102, if the differences between the subject matter soughtto be patented
and the prior art are such that the subject matter as a whole would have been obvious atthe
time the invention was made to a person having ordinary skill in the art to which said subject
matter pertains. Patentability shall notbe negative by the manner in which the invention was
made.

Claims 2-5, 9-12, and 18-19 are rejected under pre-AlA 35 U.S.C. 102 (a)(2) as
anticipated by or, in the alternative, under pre-AlA 35 U.S.C. 103(a) as obvious over

Fukuzo “Fukuzo” (US 2006/0294295 A1).

8. in regard fo claim 2 Fukuzo feachss:

‘A memory system {8.g., Fig. 3}, comprising:
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“a memory subsystam inchuding a first memaory portion {2.g., § 0080, SDRAM
memory chip device 40 in Fig. 3} and a second memaory portion;” {e.g.. ¥ G080, Flash

memory device 60 i Fig. 3%

“and a controlier cordigurad 10 be coupled 1o 2 sysiem memary conlroller {8.g., 9
0082, CPU 50 of the host system in Fig. 3} of a host system and to the memaory sub
aysiem {2.g., 99 0081-0082; chip device 40 in Fig. 3 in addition o SDRAM array
140, comprises section 16, 20, and 30 thet include controller and/or control logic
that coupled system memory and host system such as processor 50 in Fig. 3) the
controler operable to transter dala information from the second memaory portion (o the
first memory portion in response 1o a first command received by the coniroller from the
system mamory controlier {e.g., 9§ 0088-0088; Figs. 3-4), the controller
further operable 1o alert the system memuory controller when the data information is
ready 10 be retrisved,” {e.g., § 0028; 90106; 9 0126, During this operation, the /FIFO
flag is also issued in order to signal to the CPU 50 that the FIFO memory buffer is
busy. As aresult of that, the CPU 50 is not allowed to store or load data to/from

the FIFO memory buffer array 290 until the /FIFO flag returns to the level "high"}.

“and wherein the dala information ig retrieved from the first memaory portion i
response [o g second command received by the controller from the systam memary
cortrofler” {e.g., § 9104, § 0107, § 0127; Figs. 3-5; commands issued by or in

response (o the commands issusd by CPU B0

g i regard o claim 10 Fukuzo teaches:

Petitioners
Ex. 1012, p. 335



Application/Control Number: 15/934,416 Page 8
Art Unit: 2131

“& memory module couplable to a system mamory controller of a host system {s.g.,
CPU B3 N Fig. 3) vis a set of data lines and a set of address and conirol lines {g.g., %

0080-0083; Fig. 3), the memory module comprising?”

“a comtrofler operabile (o receive from the system mamaory controller a first
memory command via the set of system address and control inss!” {8.g., 9% 8080

0083, ¢ 0088; Fig. 3L

‘a non-volatile memaory davice;)” {8.9., § 0080; flash memory devics 80 in Fig.

3}

“and a volatile memory device!” {g.¢., § 0080; SDRAM memory device 40 in
Fig. 33

wherain, in response o the first memory command, the controller is configured
fo

al perform a daia transfer operation from the non-volalile memuory device (o
the volatile mamory device i dala information associated with the first mamuory

command does not

reside in the volatite mamory devics,” {e.g., § 0088; Fig. 3}

8} and alert the sysiem eTnory controlier whern the
data information associated with the first memory command is ready (0 be retrieved from
the volalile memory device!” (e.g., § 0108; 94 8128, During this operation, the /FIFO flag

is also issued in order to signal to the CPU 50 that the FIFO memory buffer is busy.
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As a result of that, the CPU 50 is not allowed to store or load data to/from the FIFO

memory buffer array 290 until the /FIFO flag returns to the level "high"}.

“and wherein the daia information associated with the first memaory retrieved from the
vidatile memory device in response o a second memaory received by the controlier from

the systemn memory controller.” {e.g., § 0107; Figs. 3-4).

i3 inregard o claim 19 Fukuzo teaches:

“A memory module couplabile 1o a system memaory controfier of a host systam via 4 88
of data lings and a set of system gddrass and control ines {e.g., $§ 0080-0083; Fig. 3},

the memory module comprizsing”

‘a controlfler operabile (o recelve from the system mamaory controller a first
memary command via the set of system address and control ines;)” {s.9., §9 0088

(083, § 0088; Fig. 3}

‘a non-volatile memaory device;” (e.g., § 0080; flash memory device 80 in Fig.

ay.

‘a volatile memaory device)” {8.¢., § 0080; SDRAM memory device 40 in Fig. 3).

“and a data manager coupled o the sysiem memory controller {e.g., CPU B0 N
Fig. 3}, the non-volatile memaory davice and the volatile memaory davice {e.g., SDRAM
40 comprises controlier or data manger 1o control data transier or exchangs
between OPU 50 and Flash memory 80 In Flg. 3) , wherein the data manager is

configured {0 exchange data with ong oy more of the nor-volatile memory device, the
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volatile memaory device, and the system memaory conirolier in response o contrad

irformation recebved from the coniroller]” {e.g., %5 00B0-0083, 9 0088; Fig. 3; Figs. 34

and the corresponding text description).

‘wherein, in response o the first mamory command, the controller is configured

to:

a} periorm a data transfer operation from the non-volatile memory device io the
volatile memaory device by way of the dala managsr i data information associated with
the first memory command does not reside in the volatile memory devices!” e.g. §

£088; Fig. 3.

by and glert the system memory controlier that when the dala associsted with the

first memory command is ready (o be refrisved from the volatile memory device!” {8.g.,9
£§106; 98128, During this operation, the /FIFO flag is also issued in order to signal
to the CPU 50 that the FIFO memory buffer is busy. As a result of that, the CPU 50
is not allowed to store or load data to/from the FIFO memory buffer array 290 until

the /FIFO flag returns to the level "high™}.

“and wherein the dala associated with the first memory command is retrieved from the
volatile memory device in response io 3 second memory command received by

the controller from the system memory controller.” {e.g., § 0107}

1. Inregard o claim 3 Fukuzo further feaches:
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‘wherein the firsi memory portion includes volatile memaory {e.q., SDRAM 40} and the
second memaory portion includes non-volatile memory.” {e.g., § 008G; Fig. 3; Flash

memory 60).

12, inregard lo claims 4 and 11 Fukuzo further leaches:

“wherein the first memory portion includes dynamic random access meamory (DRAM

and the second memory portion includes FLASH memory.” {8.g., § 0080; Fig. 3.

13 nregard fo claims 5 and 12 Fukuzo further leaches:

"wherein the first command received from the system memory controller corresponds o
a memory read operation received from the system memory controller in accordance
with a protocol” {e.g., § 4824; a standard set of commands for the NAND-flash

controller).

4. Inregard to claims B and 18 Fukuze further teachss:

‘whereln the controlier is further configured 10 receive the second command from the

system memaory confroller according o the protocol” {e.g., § 9082; SDRAM standard).

Claim 20 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over

Fukuze in view of Shicta ef af "Shictg” (U8 2003/0147287 A1},

15 in regard fo claim 20 Fukuzo disclpses all imftations include in claim 18 but does

not expressly teach while Shiocla teaches.
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“a register corfigursd 1o register multiple commards or a ssquence of

commands.” {g.g., § 0842} a register for storing read and wiite commands.

Disclosures by Fukuzo and Shicta are analogous because they are in the same field of

endeavor and/or solving a similar or common problem.

It would have been obvious to a person of having ordinary skill in the art before the
effective filing date of the claimed invention to modify the DRAM chip device taught by
Fukuzo to include the command register disclosed by Shiota.

The motivation for including the command register as taught by paragraph [0005] of
Shiola is to provide a memory system contributing improvement in efficiency of a data

process accompanying a memory access.

Therefore, it would have been obvious to combine teaching of Shicta with Fukuzo to

obtain the invention as specified in the claim.

Response o Remarks

Applicant arguments have been fully considered but they are not persuasive.

in regard to objeclion lo the claimed specification as not providing proper anlecedent

basis for imitation recited in olaims 7 and 17, Apoficant argues:

‘Applicants respecifully traverse, directing the Examiner's attention to the provisionsa!
priprity application no. 80/041,588, whose contents are incorporated hereinby
reference. In the bullet poinis on pags 6 of said provisional, the disclosed arrangement
is describad as exiending addressable memory space by using “concaienaied RAS
commands” and “concatenated RAS and 191 CAS commands.” Such description
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provides proper aniscedent basis for the mitations of clalms 7 and 17 and the
ohjection of in the Office Action should be withdrawn.” (Page € of the Remarks,
emphasis added).

Claim 7 recites:!

“whersin the confrolier is configured o concatenate the frst number of address bits and
the second number of addrass bils o delerming the address of the daia information.”
{Emphasis added).

Hovever, the Remarks fails fo describe as io how by concatenaling RAS and 157 CAS
command, Concatenates the first number of address bils and the sscond number of
address bits. One having ordinary skillin the arl understands that RAS (e.q., Row Address
Sirobe) and CAS {e.g., Column Address Slrobe) commands are strobe signals that are
used o sirobe (8.g., latch) the row address and columi address, respectiidly. They are
normally used as timing signals o strobe or Igich row and column addresses. The
concatenated RAS commands” and “concalenated RAS and 18 CAS commands, does
not “concatenate the first number of address bits and the second number of address bils

to determine the address of the data information” as olaimed. Claim 17 recites a similar

fimitation.

Claim & has been rejecied under 35 USC § 112{a), first paragraph as failing fo comply

with the written description requirement.

Claim @ recifes, in part, the imilation:

“owherein controfler I8 configurad (o receive the Hrst number of address bils and the
second number of address blts seguentially over the system address lines.” (Emphasis

added).
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On pages 6-7 of the Remarks, Applicant states that column 16 and Fig. 10 of the claimed
specification describes or supporis the above fimiflations. The Examiner respecifully
disagress. Fiy. 10 shows mapping DEAM address fo Hash memaory address. It shows
exiended page memory address including twp 12 bils sets of addresses stored in two
registers ROIX) and RO (X+1}, for example two adiacent regisiers. There is nothing in the
specification related to Fig. 10 thal describes or indicales the fimitatipn: the coniroller
canfigured 1o receive the first number of addrass bits and the second nurmber of address bils

sequentially over the system address fines as claimed.

Claims 7 and 17 have been refecled under 35 USC § 112(s), first paragraph as failing

fo comply with the written description requirement.

The Examiner respectfully submits that specification does not describe or support the
limitations as claimed. The Examiner response is the same as response to the arguments

regarding the antecedent basis described above.

Claim 13 has been refected under 35 USC § 112(a), first paragraph as failing to comply

with the written description requirement.

Claim 13 recites the mitation:

“wherein the first memory access command received fromthea system memory controller includes
a first command RO{K) receivad from the system memory controller over the system address
lines and a second command RO(X+1) received after the first command RGO from the sysiem
memory controfler over the syslem address ines.” (Emphasis added).

Fegarding this rejection, pages 7-8of the Hemarks recite:

“The Office Action slleges that the specification falls o describe or support the limitation from
claims 13 "wherein the first memory command includes a first command RGO received from
the system memory controlier over the set of system address and conirol lines and a
zecond command ROKs1) received gfter the first command RCOG from the system memory
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coniroller over the set of system address and control lines.” Applicant respecifully directs the
Examinar's gtiention o the discussion of the register 884, which is descoribed as registering
“vormmmands recelved from MOH Dmemory controfier] 510 vis $/4 [controliaddress]
880, and as having the “the ability to register multiple commands, 3 seguence of
commands, or provide a pipeline delay stage {for buffering and providing a conirolied
gxgoution of ceriain commands recelved from MOM 5107 Further, as explained above, inthe
register, the addressis in the form of hao sels of address bits 1002 and 1004, depicted in FIG.
1Q, that are received from the host memory controller (MCH) and stored in sequential registers
RXO) and RO (Emphasis added).

The Examiner respectiully submils that there s nothing related o the discussion of the
register 630 or any other porfion{s) of the claimed specification thal describe a first
command RO(X) recelved from the system memory controfler over the sef of system
address and control lines and a second command BO{X+1)} received after ihe firsi
command RC(X) from the systermn memory controfler over the set of system address and
cantrol lines. As previously discussed two registers RC(X) and RC (X+1) are two registers
for storing te 12-bils addresses for mapoing DOR DIMM page address o flash memuory

{see Fig. 10}

Claim 15 has been rejected under 35 USC § 112(a), first paragraph as failing to comply

with the written description requirement.

Claim 15 recites the limitation:

“whergin the controller is further configured to determine an address of the data associted
with the first memory aocess command based on the first nusmber of address bitsand the
second number of address bits " (Emphasis added).

Apnlicant states paragraph (0088} of the claimed specification describes the fimiation.
For convenient, paragraph [0088] of ihe specification as originafly filed is reproduced as

shown belowe
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“[0099] The dashed lines in FIG. 9 indicate independent or parallel activities
that can be performed by the CDC 502. At any time the CDC 502 receives a
DRAM load command from a memory controller which writes a Flash target
address and/or block size information into the RC register(s) at 922, as
described above, then the CDC 502 executes a load DRAM w/RC step 906
and initiates another branch (or athread) of activities that includes steps 908-
922. In one embodiment, the CDC 502 controls the data transfer operations
between DRAM 508 and Flash 506 such that the Flash 506 is completely
hidden from the memory controller. The CDC 502 monitors all memory
access commands sent by the memory controller using standard DRAM
protocol and appropriately configures and manipulate both Flash 506 and
DRAM 508 memory subsystems to perform the requested memory access
operation and thus achieve the desiredresults. The memory controller does
notinterface directly with the Flash memory subsystem. Instead, the memory
controller interfaces with the CDC 502 and/or DMgr 504 as shownin FIG. 5
and FIG. 6. Moreover, the memory controller may use one or more protocol,
such as DDR, DDR2, DDR3, DDR4 protocols or the like.”

There is nothing in paragraph [0099] that describes or supports the limitation: “determine
an address of the data associated with the firsl memory access command based on the

firat nuimber of address bits and the second number of address Bis” as claimed.

Claim 21 has been rejecied under 35 USC § 112{g}, first paragraph as failing to comply

with the written description requirement.
Claim 21 recites the limitation:

‘whersin the second command s recelvad by the controller after the fast command is
received by the controller, and wherein the confroller is configured to determine an
address of the data information associated with the first memory command using
the first set of address bils and the second set of address bits.” (Emphasis addsd).
Fage 8 of the Remarks slales that register 690 and paragraph [0083] of the claimed
specification describes the limialion. As previously described regisier 620, paragraph

{0083L or any other porfion{s) of the claimed specification doss not describe. “determing
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an address of the dalg nformation associated with the first memory command using the

first set of address bils and the second set of address bils”, as claimed

in regard o the prior refection, on page 9 of the Hemarks, Applicant slates paragraph
{0028] of Fukuze discloses thal ready/busy warning signal is used only for wrile
aperation but glert recifed in olaim 2 is relafed to refrieving (e.g., reading operation). The
Examiner respectiufly submits that Fukuzo discloses fo addifional sialus signals /FIFO
and FLAS. Based on staius these signals, CPU determines whether or not fo access
the memory system. For example, paragraph [0126] discloses that CPU checks ihe

AFIFO signal fo determing whether CPU 50 aflowed 1o store or load (s.g., retrieve} data.
Pages 9-10 of the Hemarks stales:

“independent claims 2, 10 and 18 also recite, for example according o claim 2, “the dala
information is refripved from the first memory porion in responss 1o g second
command received by the controfler from the system memory controlisr ” Addressing this
feature, the Office Action refers to 99 [0104] and [0127] of Fukuzo, and 1o alleged “commands
issusd by or inresponse (o the commands issued by CPU 50,7 However, neither in these
passages, nor anywhere slse, does Fukuzo make a distinction between first and second
commands recelved by the controlier from the system memory controlier; nor doss
Fukumo disclose retrieval of data information from the first me mory portion “in response
o a second command received by the controlier from the sysiem memory controller”
‘Emphasis added),

The Examiner respecliully disagress. First the claimed specifications dogs not expressly
recite a second command (1 recites a plurality of commands). Farsgraphs [0082]

[0107] and [0108] of Fukuzo ars reproduced as shown below

“[0082] The SDRAM core section 10 comprises an interface 12 to a host
system such as a central processing unit 50 (CPU). The interface 12
comprises a plurality of pins 14, which are arranged to adhere to the
SDRAM standard. According to their functions, the pins may be grouped
into those transferring clock signals, address signals, command signals,
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bank select signals and data signals. As indicatedin FIG. 3 by the double
arrows, additional pins are provided to the interface as compared with the
SDRAM standard. These additional pins are arranged to transmit
signals, which yield control of background store and load operations
with respectto those data intended for permanent storage withinthe
NAND-flash memory, while data are transferred between the host CPU
50 and the SDRAM array 190.”

“[0107] SDRAM core section 10 further comprises--according to this
embodiment--a mode register 140 and a bank select component 130. The
bank select component 130 buffers the bank select signal incoming at a
respective pin of the first interface 12. Using this signal, one of the banks
0-3 of the array 190 may be selected for read or write accessin
agreement withthe SDRAM standard. In addition to the bank select pin
(pin definition: BSL), a further pin may optionally be providedto select a
bank of the FIFO memory buffer array 290, if this is array 290 as well
arrangedin terms of banks according to the SDRAM standard. In FIG. 4, a
pin definition FBS (FIFO buffer select) is associated with this signal.”
{Emphasis added).

“[0109] A background load operation in accordance with this embodiment
may be performed as follows: An /LD command (background load
command) is issued (e.g., with /CS and /LD being "low" and /RAS, /CAS,
/WE, /ST and CKE being "high") with a source address "SA" of a NAND-
flash memory page provided via the address pins ADD by the CPU 50. SA
relates to the page of the NAND memory to be loaded into the FIFO buffer
section.” (Emphasis added).

The Examiner respectiully submits that Fukuzo teaches or render obvious alf imitations
recited in the independent claim 2. The independsant claims 10 and 18 recite similar
fimilations and thus Examiner response o the arguments regarding the independent

elaim 2 would apoly. Accordingly, Examiner maintaing his posilion.

Conclusion
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Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HASHEM FARROKH whose telephone number is
(5671)272-4193. The examiner can normally be reached Monday through Friday from
8:30 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the
examiners supervisor, Ann Lo can be reached on (571)272-9767. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be oblained from the Patent
Application Information Retrieval (PAIR) system. Status information for published

applications may be obtained from either Private PAIR or Public PAIR. Status
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information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see hitp./pair-direct.uspto.gov. For questions
regarding access to the Private PAIR system, contact the Electronic Business Center
(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer

Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000.

/HASHEM FARROKH/
Primary Examiner, Art Unit 2131

Saturday, March 28, 2020
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English language translation is attached.
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Application Number 15934416

Filing Date 2018-03-23

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Hyun Lee

NV Art Unit | 2131
( Not for submission under 37 CFR 1.99)

Examiner Name | Hashem FARROKH

Attorney Docket Number ‘0016.0010006

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Khaled Shami/ Date (YYYY-MM-DD) 2020-06-01

Name/Print Khaled Shami Registration Number ’38745

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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 the Freedom of Information Act requires disclosure of these record s.

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.

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.

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. 532a(m).

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.

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)).

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.

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.S5.C. 122({h) 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 inspections or an issued patent.

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 Patent Application Fee Transmittal

Application Number:

15934416

Filing Date:

23-Mar-2018

Title of Invention:

FLASH-DRAM HYBRID MEMORY MODULE

First Named Inventor/Applicant Name:

Hyun Lee

Filer:

Khaled Shami/Stephanie Semler

Attorney Docket Number:

0016.001000G

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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s . . Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240
Total in USD ($) 240
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Electronic Acknowledgement Receipt

EFS ID: 39599998
Application Number: 15934416
International Application Number:
Confirmation Number: 2728

Title of Invention:

FLASH-DRAM HYBRID MEMORY MODULE

First Named Inventor/Applicant Name:

Hyun Lee

Customer Number:

151145

Filer: Khaled Shami/Stephanie Semler
Filer Authorized By: Khaled Shami
Attorney Docket Number: 0016.001000G
Receipt Date: 02-JUN-2020
Filing Date: 23-MAR-2018
Time Stamp: 13:35:35

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $240

RAM confirmation Number E202062D36018135
Deposit Account 602034

Authorized User

Stephanie Semler

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
1055806
Information Disclosure Statement (IDS) |  IDS_20200601_0016001000G.
1 no 13
Form (5808) pdf 4d367d9ec47094d17af9f4af3b22169ec674)
e04f
Warnings:
Information:
30419
2 Fee Worksheet (SB06) fee-info.pdf no 2
a1683380fe399e717f15539a56202fc554ae)|
ad15
Warnings:
Information:
Total Files Size (in bytes):| 1086225

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

USPTO Automated Interview Request (AIR)

Jun 28 2020

This paper requesting to schedule and/or conduct an interview is appropriate because:

This submission 1s requested to be accepted as an authorization for this
interview to communicate via the internet. Recognizing that Internet
communications are not secure, I hereby authorize the USPTO to communicate with
the undersigned concerning scheduling of the interview via video conference,
instant messaging, or electronic mail, and to conduct the interview in accordance
with office practice including video conferencing.

Name (s) :
Khaled Shami

S—-signature:
/Khaled Shami/

Registration Number:
38745

U.S. Application Number:
15934416

Confirmation Number:
2728

E-mail Address:
khaled@shamimessinger.com

Phone Number:
+1 6507455353

Proposed Time of Interview:
7-9-2020 10:00 AM ET

Alternative Proposed Time(s) of Interview:
7-10-2020 10:00 AM ET

Alternative Proposed Time (s) of Interview:
7-13-2020 10:00 AM ET

Prefered Interview Type:
Video Conference

I am the applicant or applicant's representative for this application.

Topic for Discussion:
Rejections under 35 USC 112 and 103

) UNITED STATES
PATENT AND TRADEMARK OFFICE

Petitioners
Ex. 1012, p. 372



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/934,416 03/23/2018 Hyun Lee 0016.001000G 2728
151145 7590 07/29/2020 I EXAMINER |
Shami Messinger PLLC
1000 Wisconsin Ave. NW FARROKH, HASHEM
Suite 200
Washington, DC 20007 | ART UNIT | PAPER NUMBER |
2131
| NOTIFICATION DATE | DELIVERY MODE |
07/29/2020 ELECTRONIC

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.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

khaled@ shamimessinger.com
mike @shamimessinger.com
stephanie @shamimessinger.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

15/934,416 Lee et al.
Applicant-Inftiated Interview Summary Examiner ArtUnit | AIA (FITF) Status
HASHEM FARROKH 2131 No

All participants (applicant, applicants representative, PTO personnel):

(1) HASHEM FARROKH. (3) Khaled Shami.
(2) . (4) Marwan Fawal.

Date of Interview: 24 July 2020.

Type: Telephonic (0 Video Conference
0J Personal [copy given to: (0 applicant  [J applicant's representative]

Exhibit shown or demonstration conducted: ~ [J Yes No.
If Yes, brief description:
Issues Discussed (J101  J112 102 (00103 Others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1.

Identification of prior art discussed: Fukuzo (US 2006/0294295 A1).

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

See Continuation Sheet.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

OJ Attachment

/HASHEM FARROKH/
Primary Examiner, Art Unit 2131

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20200724
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) 1.133 Interviews
Paragraph (b}

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C.
132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to any
alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing out
typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the conclusion of
the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicants correspondence address either with or prior
to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other circumstances dictate, the
Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

- Application Number (Series Code and Serial Number)

- Name of applicant

- Name of examiner

- Date of interview

- Type of interview (telephonic, video-conference, or personal)

- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

- An indication whether or not an exhibit was shown or a demonstration conducted

- An identification of the specific prior art discussed

- Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless
it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the substance of the
interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,-

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on

the Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed

by the examiner.

Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate,
the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording
the substance of the interview along with the date and the examiners initials.
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Continuation Sheet (PTOL-413) Application No. 15/934,416

Continuation of Substance of Interview including description of the general nature of what was
agreed to if an agreement was reached, or any other comments:

An applicant Initiated Interview with the Applicant, Mr. Khaled Shami, (Reg. # 38,745), was
conducted on 07/24/2020. The interview was in response to the non-final office action mailed on 04/
02/2020 (a copy of the interview agenda is attached). Applicant stated that as specified in the newly
added claim 22, the access commands received by the controller (e.g., memory system) from the
host is accordance to a volatile memory access protocol. However, Fukuzo uses additional
commands such as /LD and /ST for transferring data between SDRAM and non-volatile memory. The
Examiner stated that Fukuzo discloses additional features so that host also can access the FIFO
buffer or non-volatile memory independently. For example FIFO buffer (e.g., a volatile memory) can
be considered a buffer for temporary storing data to be written or read from non-volatile memory.
Applicant further stated that claim 10 recites transferring data form the non-volatile memory to volatile
memory if data associated with the first command does not reside in volatile memory. Examiner
stated Fukuzo states that FIFO comprises a ready/busy flag. Ready means that data is ready ready
for access. A busy means that data is not ready for access. Thus ready/busy flag indicates the status
of data in the FIFO. However, during the interview no agreement reached.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: Netlist, Inc. CONFIRMATION NO: 2728
SERIAL NO: 15/934,416 ART UNIT: 2131
FILING DATE: 3/23/18 EXAMINER: FARROKH, Hashem

TITLE: FLASH-DRAM HYBRID MEMORY MODULE

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND/OR REPLY TO OFFICE ACTION

Commissioner:

In response to the non-final Office Action mailed April 2, 2020, Applicant submits the

following Amendment and Remarks.

Amendments to the Claims, if any, are reflected in the Listing of Claims beginning on

page 2.
Remarks begin on page 8.

Applicant does not believe that extensions of time are required beyond those provided for
in documents accompanying this paper. However, if additional extensions of time are necessary
to prevent abandonment of this application, then such extensions of time are hereby petitioned
under 37 C.F.R. § 1.136(a), and any additional fees required to continue prosecution or appeal of
this application (including issue fee, fees for net addition of claims or forwarding to appeal) are

hereby authorized to be charged to our Deposit Account No. 60-2034.
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Appl. No. 15/934,416
Atty. Docket No. 0016.001000G

LISTING OF CLAIMS

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

application.
1. (Canceled)
2. (Currently amended) A memory system, comprising:

a memory deviee-subsystem including a first-dynamic random access memory (DRAM)

pertien-and a seeend-non-volatile memory-pertien; and

a controller configured to be coupled to a system memory controller of a host system and

to the memory devieesubsystem, the controller ts-configured to_control operation of the non-

volatile memory and the DRAM in response to a double data rate (DDR) memory access

command received from the system memory controller in accordance with a standard DDR

protocol for accessing the DRAM

wherein, in response to a DDR memory access command corresponding to a read

operation, the controller is configured to determine if data information requested by the read

operation is not stored in the DRAM and is stored in the non-volatile memory. and based on said

determination, to initiate and control at least one data transfer operation from the non-volatile
memory to the DRAM and. subsequently. at least one data transfer operation from the DRAM to

the system memory controller:

3. (Currently amended) The memory system of claim 2, wherein the memory system first
memory-pertrontnretudes-comprises a dual-inline memory module (DIMM) form factorvetatite
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Appl. No. 15/934,416
Atty. Docket No. 0016.001000G

4. (Currently amended) The memory system of claim 2, wherein the DRAM firstmemery

pertien-includes double data rate dynamie-randeomaceess-memory-{DRAMY; and wheretn-the
second-memeory-perttennon-volatile memory includes FLASH memory.

5. (Currently amended) The memory system of claim 2, wherein the standard DDR
protocol for accessing the DRAM includes one or more of DDR2, DDR3, and DDR4 protocols

6. (Currently amended) The memory system of claim 2, wherein,_in response to the DDR
memory access command corresponding to the read operation, the-controHerisceupled-to-the
em-memory-controlerofthe ho rstem-via-system-addresstines—wherein-the controller is

7. (Currently amended) The memory system of claim 62, wherein the controller is

configured to provide a transparent operation to the system memory controller in accordance

with a double data rate protocol, and wherein the system memory controller does not have a

direct access to the non-volatile memoryeencatenate-the-first number-of-address-bits-and-the

8. (Currently amended) The memory system of claim 72, wherein the controller is further

configured to map a DRAM address space to a non-volatile memory address spacefirstnumber

9. (Currently amended) The memory system of claim 52, wherein the controller is further

configured to form a non-volatile memory address using a first and second sets of address bits

and wherein the non-volatile memory address includes at least a block address field and a page
address field:

pretocet.
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Appl. No. 15/934,416
Atty. Docket No. 0016.001000G

10. (Currently amended) A memory module couplable to a system memory controller of a

host system, the memory module comprising:

a controller operable to receive from the system memory controller a first memory access

command via system address lines_in accordance with a standard double data rate (DDR)

protocol;

a non-volatile memory device; and
a volatile memory device;
wherein, in response to the first memory access command, the controller is configured to;

determine a target address of where #-data information associated with the first memory

access command is located,

perform a data transfer operation ef the-data-associated-with-the-first memeory-aceess
command-from the non-volatile memory device if to-the-velatle-memery-device—whereinthe

memory-controlerthat-the data information
associated with the first memory aeeess-command does not reside in isready-to-beretrieved-from

the volatile memory device but resides in the non-volatile memory device, and alert the system

memory controller when the data information associated with the first memory command is

ready to be retrieved from the volatile memory device-and-wheretn-the-data-assoctated-with-the

11. (Currently amended) The memory module of claim 10, wherein the volatile memory

device includes double data rate (DDR) dynamic random access memory (DRAM), and wherein

the volatile memory device includes FLASH memory.
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Appl. No. 15/934,416
Atty. Docket No. 0016.001000G

12. (Currently amended) The memory module of claim 10, wherein the first memory access
command received from the system memory controller corresponds to a memory read operation

from the volatile memory device in accordance with the standard DDR aecerding-te-a-protocol.

13, (Currently amended) The memory module of claim 4210, wherein the first-memery
aceess-command-receivedfrom-the systemmemery-controller is configured to form a non-

volatile memory address using first and second sets of address bits, and wherein the non-volatile
memory address includes at least a block address field and a page address fieldineludes-afirst

14.  (Currently amended) The memory module of claim 13, wherein the controller is

configured to receive the first set of address bits and the second set of address bit from the
system memory controller using the set of address and control linesfirst-command RECS

15. (Currently amended) The memory module of claim 4410, wherein the standard DDR
protocol for accessing the DRAM includes one or more of DDR2, DDR3, and DDR4

protocolsee

16.  (Currently amended) The memory module of claim +410, wherein the controller is

further configured to map a volatile memory address space to a non-volatile memory address

spacefirstnumber-of addressbitsis-equal-to-twebve.

17.  (Currently amended) The memory module of claim +410, wherein the controller is

further configured to provide a transparent operation to the system memory controller in

accordance with the DDR protocol, and wherein the system memory controller does not have a
direct access to the non-volatile memoryeonecatenate-the-first numberofaddressbits-and-the
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Appl. No. 15/934,416
Atty. Docket No. 0016.001000G

18. (Currently amended) The memory module of claim +812, wherein the controller is

further configured to form a non-volatile memory address using a first and second sets of address

bits, and wherein the non-volatile memory address includes at least a block address field and a

page address field tve-th ' o ; R

19.  (Currently amended) A memory module couplable to a system memory controller of a

host system_via a set of data lines and a set of system address and control lines, the memory

module; comprising:

a controller operable to receive from the system memory controller, via the set of system

address and control lines, a first memory aeeess-command; in accordance with a standard double

data rate (DDR) protocol thefirst-memeory-access-command-including-afirstaddress;

a non-volatile memory device;
a volatile memory device; and

a data manager coupled to the controller, the system controller, the non-volatile memory

device, and the volatile memory device, the data manager configured to exchange data with one

or more of the non-volatile memory device, the volatile memory device, and the system the

memory controller in response to control information received from the controllervia-a-data

wherein, in response to the first memory access command, the controller is configured to:

determine a target address of where data information associated with the first memory

command is located if-data-assectated-with-the-first-addressis-stored-in-the-velatle memery
fovi ] il Jevice:

memory-device-the-controlerisconfigured-to-perform a-at least one data transfer operation from

the non-volatile memory device to the volatile memory device by way of the data manager_if the

data information associated with the first memory command does not reside in the volatile

memory device but resides in the non-volatile memory device; and
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subsequently perform at least one data transfer operation from the volatile memory

device to the system memory controller by way of the data manager via the set of data

20. (Currently amended) The memory module of claim 19, further comprising:

a register configured to store memory address space information, wherein the controller

is further configured to map a volatile memory address space to a non-volatile memory address

space using the memory address space information stored in the registerregister-multiple

21.  (Currently amended) The memory module of claim 20, wherein the first memory access

command received by the controller from the system memory controller corresponds eefrespone

to a memory read operation.
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REMARKS

Applicant has received and carefully reviewed the non-final Office Action of April 2,

2020. Applicant respectfully requests reconsideration in view of the following remarks.

Upon entry of the foregoing amendment, claims 2-21 are pending in this application, with

claims 2, 10 and 19 being independent.

Interview Record

Applicant gratefully acknowledges the courtesy and consideration extended to
Applicant’s undersigned representative during the telephone interview with Examiner Farrokh on

July 21, 2020.

During the interview, the undersigned generally explained the difference between the
invention and Fukuzo, and in particular the failure of Fukuzo to use DDR protocol, or to transfer
data from the nonvolatile to volatile memory if the data does not reside in the DRAM, as argued

below. No agreement was reached.

Objection to the Specification

The specification is objected to as allegedly failing to provide proper antecedent basis for
the limitations from claims 7 and 17 of “concatenate the first number of address bits and the
second number of address bits...” Without conceding the propriety of such objection, Applicant

has amended the claims to remove this feature.

Claim Version

Applicant acknowledges the inadvertent use of an outdated version of the claims in the

prior response. In the above listing of claims in this response, the claims have been amended to a
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current version, with the changes shown in underlining and strikethrough as appropriate. This

listing of claims will replace all prior versions, and listings, of claims in the application.

Rejection(s) Under 35 U.S.C. § 112(a)

Claims 6-8, 13-17, and 21 stand rejected under 35 U.S.C. § 112(a) as allegedly failing to

comply with the written description requirement.

The Office Action alleges that the specification fails to describe or support the limitation
from claims 6 “receive the first set of address bits and the second set or address bits sequentially
over the system address lines.” Without conceding the propriety of this allegation, and merely to

expedite prosecution, Applicant has amended the claim to remove this feature.

The Office Action alleges that the specification fails to describe or support the limitations
from claims 7 “wherein the controller is further configured to concatenate the first set of address
bits and the second set of address bits to determine the address of the data information" and the
limitation from claim 17 “wherein the controller is further configured to concatenate the first
number of address bits and the second number of address bits to determine an address of the data
information associated with the first memory command.” Without conceding the propriety of this
allegation, and merely to expedite prosecution, Applicant has amended the claims to remove this

feature.

The Office Action alleges that the specification fails to describe or support the limitation
from claims 13 “wherein the first memory command includes a first command RC(X) received
from the system memory controller over the set of system address and control lines and a second
command RC(X+1) received after the first command RC(X) from the system memory controller
over the set of system address and control lines." Without conceding the propriety of this
allegation, and merely to expedite prosecution, Applicant has amended the claim to remove this

feature.
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The Office Action alleges that the specification fails to describe or support the limitation
from claims 15 “wherein the controller is further configured to determine an address of the data
information associated with the first memory command based on the first number of address bits
and the second number of address bits.” Without conceding the propriety of this allegation, and

merely to expedite prosecution, Applicant has amended the claim to remove this feature.

The Office Action alleges that the specification fails to describe or support the limitation
from claims 21 “wherein the second command is received by the controller after the first
command is received by the controller, and wherein the controller is configured to determine an
address of the data information associated with the first memory command using the first set of
address bits and the second set of address bits.” Without conceding the propriety of this
allegation, and merely to expedite prosecution, Applicant has amended the claim to remove this

feature.

It is respectfully submitted that claims 6-8, 13-17, and 21 are now in compliance with 35

U.S.C. § 112(a) and the rejection should be withdrawn.

Rejection(s) Under 35 U.S.C. § 103(a)

Claims 2-5, 9-12, and 18-19 stand rejected under pre-AIA 35 U.S.C. 102(a)(2) as
anticipated by or, in the alternative, under pre-AIA 35 U.S.C. 103(a) as obvious over Fukuzo
"Fukuzo" (US 2006/0294295 A1l).

Applicant respectfully traverses.

Independent claims 2, 10 and 19, from which the remaining claims variously depend,

have been amended to recite, for example according to claim 2:

a controller configured to be coupled to a system memory
controller of a host system and to the memory subsystem, the
controller configured to control operation of the non-volatile
memory and the DRAM in response to a double data rate (DDR)

-10 -
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memory access command received from the system memory
controller in accordance with a standard DDR protocol for
accessing the DRAM,

This feature, described for example in §[0079] of the present application, is not disclosed
in Fukuzo. As seen in FIG. 2 of Fukuzo, NAND-flash controller section 514a requires “4

additional pins provided via the first interface 504' [that] serve to vield additional commands for

operating the flash controller section 514a as well as a FIFO memory buffer section provided

with the SDRAM memory chip device.” ([0079], emphasis added) By requiring the additional
pins, NAND-flash controller is no longer compliant with a standard DDR protocol, and cannot
be considered “configured to control operation of the non-volatile memory and the DRAM in
response to a double data rate (DDR) memory access command received from the system

memory controller in accordance with a standard DDR protocol for accessing the DRAM” as

presently claimed.

It will appreciated that Fukuzo’s interface combines a conventional volatile memory
(SDRAM) interface having 60 Data/Address/Control signal lines with additional dedicated
signals for commanding the operation of nonvolatile memory (FLASH). Fukuzo thus does not
teach operating the nonvolatile memory subsystem using the well-known protocol of the volatile
memory interface. The additional pins in Fukuzo are expressly provided for control of the non-
volatile (FLASH) memory, and their use is contrasted against conventional SDRAM protocol.

Fukuzo thus explains that “additional pins are provided to the interface as compared with the

SDRAM standard. These additional pins are arranged to transmit signals, which yield control of

background store and load operations with respect to those data intended for permanent storage

within the NAND-flash memory, while data are transferred between the host CPU 50 and the
SDRAM array 190.” ([0082], emphasis added) Thus Fukuzo establishes and discloses his own

defined rules for controlling the operation of the nonvolatile memory subsystem (Fukuzo
q[0110]), which are not part of the conventional and standard volatile memory SDRAM
interface. (Fukuzo {[0022]). Fukuzo, provides clear disclosure of the distinct operation of the
nonvolatile memory subsystem (FLASH) using the dedicated command signal lines and
feedback signal lines /LD, /ST, /FIFO, and /FLASH (Fukuzo [0101]-[0105]). Various examples
of store and load operations between host system CPU 50 and nonvolatile memory (Flash) are

described in Fukuzo paragraphs: [0021]-[0024], [0028], [0109]-[0113], and [0126].
-11 -
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Thus Fukuzo does not disclose a “controller configured to control operation of the non-
volatile memory and the DRAM in response to a double data rate (DDR) memory access
command received from the system memory controller in accordance with a standard DDR

protocol for accessing the DRAM” as presently claimed.

Independent claims 2, 10 and 19 have also been amended to recite, for example according

to claim 2:

wherein, in response to a DDR memory access command
corresponding to a read operation, the controller is configured to
determine if data information requested by the read operation is not
stored in the DRAM and is stored in the non-volatile memory, and
based on said determination, to initiate and control at least one data
transfer operation from the non-volatile memory to the DRAM
and, subsequently, at least one data transfer operation from the
DRAM to the system memory controller.

As explained above, Fukuzo’s operation is not consistent with DDR memory access
protocol. Moreover, does not teach transfer of data from the nonvolatile memory subsystem
(FLASH) to the volatile memory subsystem (DRAM) if the data does not reside in the DRAM.
Fukuzo provides a detailed description of memory operations required to access and retrieve data
from nonvolatile memory. Fukuzo discloses his nine proprietary commands formed by the
combination of Fukuzo’s additional signals, namely /LD and /ST, and conventional DDR control
signals, namely /CS, /CAS, /RAS, /WE, and /CKE. These new commands are decoded in
Command Decoder 150 (FIG. 3). Nowhere in Fukuzo is there a disclosure, teaching, or
suggestion of a data transfer from the nonvolatile memory subsystem to the volatile memory
subsystem based on a determination “if data information requested by the read operation is not
stored in the DRAM?” as presently claimed. Rather, Fukuzo’s CPU fully manages retrieval of

data from nonvolatile memory using other proprietary commands. (Fukuzo {{[0109] — [0126]).

Specifically, Fukuzo describes data processor 210 for controlling the respective data transfer
buses internal to the Fukuzo chip (FIG. 5), and complete details operation in Fig. 3, and Fig. 4
corresponding paragraphs. Fukuzo controls data transfer from nonvolatile memory to volatile

memory by sending the source address (where the data is to be copied from Flash) and by

sending the destination address of SDRAM core (where the data is to be transferred to) (Fukuzo

-12 -
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1910109], [0110], [0113], and [0125]. Fukuzo’s CPUS50 sends the source and destination
addresses for use by the nonvolatile memory controller using Fukuzo’s proprietary commands
and the address bus ADD[0-20] of interface 14 (FIG. 4). Thus Fukuzo does not teach anywhere
or even suggest that data is transferred from nonvolatile memory to volatile memory if data does

not reside in volatile memory.

For these reasons at least, Applicant respectfully maintains that the invention as claimed
is neither anticipated or rendered obvious by Fukuzo, and the rejection of claims 2-5, 9-12, and

18-19 under 35 U.S.C. §§ 102 and/or 103 based on this reference should be withdrawn.

Claim 20 stands rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over as
Fukuzo in view of “Shiota” (US 2003/0147297 A1l).

Claim 20 depends from claim 19 addressed above. Shiota fails to remedy the above-
mentioned shortcomings of Fukuzo with respect to base claim 19. Accordingly, claim 20, which
by definition include all the limitations of the base claim, is patentable over the combination of

these references.

Conclusion

In view of the preceding discussion, Applicant respectfully urges that the claims of the

present application define patentable subject matter and should be passed to allowance.

If the Examiner believes that a telephone call would help advance prosecution of the
present application, the Examiner is kindly invited to call the undersigned attorney at the number

below.

Please charge any additional required fees, including those necessary to obtain extensions
of time to render timely the filing of the instant Amendment and/or Reply to Office Action, or

credit any overpayment not otherwise credited, to our deposit account no. 60-2034.

-13 -
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Respectfully submitted,

Dated: October 2. 2020 /Khaled Shami/
Khaled Shami
Reg. No. 38,745

SHAMI MESSINGER PLLC

1000 Wisconsin Ave N.W., Suite 200
Washington, D.C. 20007
202-516-6900
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Notice of Pre-AlA or AIA Status
The present application is being examined under the pre-AlA first to invent

provisions.

This office action is in response to the communication(s) filed on 10/02/2020.
There are a total 21 claims pending in the application; claim 1 has been canceleq,

claims 2-21 have been amended, and no new claims have been added.

Drawings
The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5)
because they do not include the following reference sign(s) mentioned in the

description: reference numeral codes in Fig. 8A of Drawing does match the specification

description. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required
in reply to the Office action to avoid abandonment of the application. Any amended
replacement drawing sheet should include all of the figures appearing on the immediate
prior version of the sheet, even if only one figure is being amended. Each drawing sheet
submitted after the filing date of an application must be labeled in the top margin as
either “Replacement Sheet” or “New Sheet” pursuant to 37 CFR 1.121(d). If the
changes are not accepted by the examiner, the applicant will be notified and informed of
any required corrective action in the next Office action. The objection to the drawings

will not be held in abeyance.
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INFORMATION CONCERNING IDS:

The information disclosure statement (IDS) submitted on 06/02/2020 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure
statement has been considered by the examiner. However, the documents listed under
the heading of “Non-patent Literature Documents” have not been considered by the

Examiner because a copy of the documents have not been provided.

INFORMATION CONCERNING CLAIMS:
Claim Rejections - 35 USC § 102

In the event the determination of the status of the application as subject to AIA 35
U.5.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.

The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C.

102 that form the basis for the rejections under this section made in this Office action:
A person shall be entitled to a patentunless —

(a) the invention was known orused by others in this country, or patented or describedin a
printed publication in this or a foreign country, before the invention thereofby the applicant for
a patent.

Claims 2, 6-7, 10, 12, 17, and 19 are rejected under pre-AlA 35 U.S.C. 102(a)(2)

as being anticipated by Bonella et al. “Bonella” (US 2007/0136523 A1).

1. in regard to claim 2 Bonslls leaches:
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‘A memaory sysiem {e.g., Figs 123}, comprising: a memory subsysterm including a
dynamic random access memaory (DRAM) {s.g., DRAM memory in Fig. 1) and a non-

volatile memory,” {e.g., § 0028, flash memory in Fig. 1.

“and a confroiler configured o be coupled {0 a system memaory coniroller of a host
system {e.g., § 0065, Fig. 3, host sysiem main memory and cache hisrarchy) and to
the memory subsysiem {g.g.. ¥ 0029-0030, memory module controdler in Figs 1~

2}, the coniroller configured 1o conlrod operation of the nonvolatils memory {e.g., Hash
memory in Fig, 1) and the DRAM {e.g., DRAM memory inFig. 1} inresponseioa
double dala rate (DDRR) memory aceass commandreceived from the sysiem memory
cordrofler in accordance with a standard DDR prolocol for accessing the DRAM” {s.4..
€ 0038, The DRAM interface in the illustrative embodiment of FIG. 2 conforms to
the IEEE DDR2 DRAM specification; § 443, Fig. 2, illustrative embodiment shown
in FIG. 2 is made up of path multiplexers for Address, Command and Data;
077, A data set requestis issued from the host system and the driver determines

if that data set is available in the memory module).

wherain, in response 1o a DDE memuory access command coresponding (o a read
operation, the controller is configured to determing if dala information requested by the
read operalion is oot stored in the DRAM and is stored in the non-volallle memory, and
based on said determingtion, o initiate and control at least one data transter operation
from the non-volatite memory 1o the DRAM and, subseguently, at least one datg fransfer
operation from the DRAM (o the sysiem memory controller.” {e.4., claim &, responsive

thereto determine whether data setis stored in the voiatile memory or non-
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volatile memory; § 0077, A data setrequest is issued from the host system and
the driver determines if that data set is available in the memory module. If that
data set is available, the requestis issued to the memory module where it checks
the pointers for where to retrieve that data}; % 0388, Fig. 7, If the requestis
sourced from FLASH, then a series of checks are made and data movement may
be initiated to DRAM if the appropriate flags are set and all criteria are met as

previously described).

2 in regard to olaim 10 Bonella leaches:

‘A memory module {e.g., memory module in Figs. 12} couplabls to a system
memory conirolier of a host system {e.g., 5§ 8028, 8085}, the memory muodule
comprising: a controlier operable o receive from the sysiem memory controller & first
memory access command via sysiem address lines in acoordance with a standard
double datg rate (DDR) protocol” {e.g.. § 0036, The DRAM interface in the
illustrative embodiment of FIG. 2 conforms to the IEEE DDR2 DRAM specification;
€ 8043, Fig. 2, illustrative embodiment shown in FIG. 2 is made up of path
multiplexers for Address, Command and Data; § {77, A data set requestis
issued from the host system and the driver determines if that data set is available

in the memory module).

‘a non-volgtile memory device!” {g.g.. § 0023, Hash memory in Fig. 1)

“ard & volatile memory device!” {g.g., DRAM memory in Fig. 1)
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“whergin, in response o the first memory access command, the controller is configured
to: determing atarget address of where data intormation associated with the first
memaory access command is located” {s.¢., claim 8, responsive thereto determine
whether data set is stored in the voiatile memory or non-volatie memory; § 0077,
A data set requestis issued from the host system and the driver determines if
that data set is available in the memory module. If that data set is available, the
requestis issued to the memory module where it checks the pointers for where to

retrieve that data}.

‘perform a data transfer operation from the non-volatile memaory davice if the

datg information associated with the first memory command does not reside in volstile
memory device bt resides in the non-volatile mamory device, and alert the

system mamory controlier when the dala information associated with the first memory
comimand is ready o be retrisved from the volatile memory device” {e.g., clalm §,
responsive thereto determine whether data set is stored in the volatile memory or
non-volatile memory; § 0077, A data set requestis issued from the host system
and the driver determines if that data setis available in the memory module. If
that data set is available, the requestis issued to the memory module where it
checks the pointers for where to retrieve that data}; % G086, Fig. 7, If the requestis
sourced from FLASH, then a series of checks are made and data movement may
be initiated to DRAM if the appropriate flags are set and all criteria are met as

previously described).

3. in regard o claim 12 Bonella teaches:
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“A memary module couplable o 3 system memaory controller of a host sysiem via a set
of data Ines and a set of system address and control lings, the memaory conirofier
comprising: a controfier operable o receive from the systemn memory confroller, via the
sel of sysiem address and conirol Enes, a first memaory command; in accordances with a
standard double data rate (DDR) protocol)” {e.g., § 8038, The DRAM interface in the
illustrative embodiment of FIG. 2 conforms to the IEEE DDR2 DRAM specification;
8 0043, Fig. 2, illustrative embodiment shown in FIG. 2 is made up of path
multiplexers for Address, Command and Data; & {{77, A data set requestis
issued from the host system and the driver determines if that data set is available

in the memory module).

“a non-volatile memory device,” {g.g., flash memory in Fig. 1).

‘g volatile memory device;” {e.g., BRAM memory in Fig. 1).

‘and g data manager {8.g. § 043, router) coupled o the coniroller {e.g., mamory
module or MM controlier in Fig. 1), the system conlrolier {g.9., host CPU}, the non-
volatile memory device {a.g., Hash memory in Fig. 1) and the volatile memaory device
{e.g., DRAM memory in Fig. 1), the dala manager condfigured o exchange dats
with one or more of the non-volatile memory device, the volatile memaory device, and the
system mamory controller in response o conbrol information received from the conlrodler;”

{e.g., T4 0043 and 0065; Figs. 1-2 and corresponding text description).

‘wherein, in responge o the first memory gecess command, the controfler is configured

ol determine a target address of where data information associaled with the first meamaory
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command is located!” e.g., claim 8, responsive thereto determine whether data set is
stored in the voiatile memory or non-volatile memory; 4 0077, A data setrequestis
issued from the host system and the driver determines if that data set is available
in the memory module. If that data set is available, the request is issued to the

memory module where it checks the pointers for where to retrieve that data}.

‘perform at legst one data ransier operation from the nonevolatile memory device (o the
volatile memory device by way of the dats manager i the data informalion assccialed
with the first memory command does not reside in the volalile meamory device tuit
resides in the non-volalile memory devics!” {e.g., olaim &, responsive thereto
determine whether data setis stored in the vgiatiie memory of non-volatile
memory; {e.9., 90077, A data set requestis issued from the host system and the
driver determines if that data set is available in the memory module. If that data
set is available, the requestis issued to the memory module where it checks the
pointers for where to retrieve that data}; {s.g., % 0088, Fig. 7, If the request is
sourced from FLASH, then a series of checks are made and data movement may
be initiated to DRAM if the appropriate flags are set and all criteria are met as

previously described).

“ardd subsequently perform al least one dala transter operation from the volatils memaory
device to the system memaory controlier by wav of the data manager via the set of dala

ines.” {e.9., § 0086, Fig. 7). The flow diagram in Fig. 7 of Bonella show when data
ragides orlocated in DRAM ifs read from DRAM, and if resides in Hash data is moved

from fash lo DRAM and then is loaded from flash io the system {e.g., hosi).
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4, in regard to claims 6 and 12 Bonella further feaches:

"wharein, in response (o the DDR memory access command corresponding 1o the read
operation, the controfler is further configured o determine a farget address of where the
data information is stored.” {8.4., § 8077, check the pointer for location or targst

address where data is stored in memory module ~ DRAM or Hash).

Jou

5. in regard lo claims 7 and 17 Bonella further leaches.!

“whersin the confrolier is configured o provide a ransparent operalion o the system
marmnory controfier in accordance with a double data rate protoco! {e.g., § D038, Fig. 2,
IEEE DDR2 Specification), and wherein the sysiem memaory controlier does not have a
direct access o the non-volatile memaory.” {8.g., § 0041, Figs. 1-2). Bonells does not
expressly recites a fransparent operalion, but teaches memory madule coniraller {e.g.,
Fig. 1} comprising a router (Fig. 2} receives address, command, and dala from the host
and manages the operation of DREAM and Flash independent from the host. The sysitem
CPU or controfler doss nol have direct access fo non-volatile memaory (or DRAM (g,
see Fig. 2. Therefore, Bonella inherently teaches memory conirofler provide a

fransparent operation o the host

Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA 35
U.5.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any

correction of the statutory basis for the rejection will not be considered a new ground of
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rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically
disclosed or described as set forth in section 102, if the differences
between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary skill in the art to
which said subject matter pertains. Patentability shall not be negatived by
the manner in which the invention was made.

Claim 3-5, 11 and 15 are rejected under pre-AlA 35 U.S.C. 103(a) as being

unpatentable over Bonella in view of Prete et al. “Prete” (US 2008/0126624 A1).

5. inregard to claim 3 Bonella leaches alf imitalions included i claim 2 but does nol

appear o expressly teach while Frele discloses:

“Wherein the memory sysiem comprises 3 dushinline memory module (DIMM]

form factor” {e.g., § 8033, Fig. 2} vsing Dual Infine Mamory Module (DIMM),

Disclosures by Bonella and Prete are analogous because they are in the same field of

endeavor and/or solving a similar or common problem.

It would have been obvious fo a person of having ordinary skill in the art before the
effective filing date of the claimed invention to modify the memory moadule taught by
Bonella to include the DIMM disclosed by Frate.

The motivation for including the DIMM as taught by paragraph [0033] of Frete is to allow

accessing one or more memory modules from a single memory controller.
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Therefore, it would have been obvious to combine teaching of Fretz with Bonella to

obtain the invention as specified in the claim.

7. in regard fo claims 4 and 11 Prefe further leaches:

wherein the DRAM includas double data rate DRAM and non-volatile

memory includes FLASH memory.” {s.g., § 0817

8. in regard to claims 5 and 18 Prele further leaches:

“whereint the standard DER protocol for accessing the DRAM includes one or

more of DDR2, DDR3, and DDR4 protocols ” {e.g.. § 00171

Claims 8 and 16 are rejected under pre-AIA 35 U.S.C. 103(a) as being

unpatentable over Bonella in view of Randell et al. “Randell” (US 2005/0183472 Af1).

8. inregard to claims 8 and 16 Bonella teaches ail imitation claims 2 and 10 but does

not expressly teach while Randell disclose:

“wherein the controlier is further configured o map 3 DRAM address space 1o a non-
volatile memory address space.” {e.g., 99 0012, 0052, and (063; Fig. 4) using SDRAM
as cache andd mapping or correlating address space of cache with address space of fash

Memory.

Disclosures by Bonella and Harndlelf are analogous because they are in the same field of

endeavor and/or solving a similar or common problem.
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It would have been obvious to a person of having ordinary skill in the art before the
effective filing date of the claimed invention fo modify the memory module taught by
Bonella to include the SDRAM used as cache disclosed by Handsi!,

The motivation for including the SDRAM used as cache as taught by paragraph [0052]
of Randeli is for reducing the burden on the memory system.

Therefore, it would have been obvious to combine teaching of Handalf with Bonella to

obtain the invention as specified in the claim.

Claims 9, 13-14, 18, and 20-21 are rejected under pre-AlA 35 U.S.C. 103(a) as

being unpatentable over Bonella in view of Kita “Kita” (US 2005/0144418 A1).

10, iIn regard fo claims 8 and 13 Bonella teaches all limitations included in claims 2, 10,

and 12 but does not exclusively teach while Kita discloses”

“wherein the conirofler is further configured to form a non-volatile memory address
using a first and second sets of address bits, and whereln the non-volabils memory
address includes al least a block addrass field and g page address fisld.” {e.g., ¥ 0112-
8115; Fig. 8 forming a physical page address, whergin the physical page address
comprises a physical block address (PEA) portion {e.q., field) and page number portion

{e.g., Feld).

Disclosures by Bonella and Kiia are analogous because they are in the same field of

endeavor and/or solving a similar or common problem.
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It would have been obvious to a person of having ordinary skill in the art before the
effective filing date of the claimed invention to modify the memory module taught by
Bonella to include the forming of the physical page address disclosed by iia.

The motivation for including the forming of the physical page address as taught by
paragraphs [00113]-[00115] of Kiia is to minimize a maximum number of defective
blocks to be classified into each of the plurality of zones.

Therefore, it would have been obvious to combine teaching of Kiia with Bonella to

obtain the invention as specified in the claim.
11, inregard o claim 14 Kita further feachss:

“wherein the controller is configured 1o receive the first set of address bils and the
second set of addrass bit from the system memory controller using the set of address
and control ines” {g.g., §% 8077, O112-0115; Figs. 8-8). Virlual page address
comprises the first sef of address bifs {e.g., VBA) and the second set address bils (ag.,
page number, see Fig. 4h

iz o regard fo claim 18 Kita further leaches:

“wherein the controlier is further configured to form a non-volatile memory address using
a first and second sels of address bits {e.g., Fig. 8, sat address bils corresponding
PEA and page number}, and wherain the non-volatile memory address includes at least

a block addrass tield and a page address field.” {e.g., §4 0112-0115; Fig. 8.

13, Inregard o claim 20 Kita further teaches:
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‘a register configured to store memuory address space indormation, whereln the
controfler is further configured 1o map a volatile memaory address space o a non-volatile
memory address space using the memaory address spacs information stored in the
register.” {8.g., § 0113, Fig. 8, The process setting register 34 stores information
representing the correspondence between the virtual block address VBA and the

physical block address PBA).

14, inregard lo claim 21 Honella furiher teaches:

“wherain the first memory access command recaived by the controlier from the system
memaory controller corresponds 1o a memory read operstion.” {e.g., § 8041; Fig. 2.
Commands from the PCle and the USB 2.0 huses comprises ROD/WE commands

inciuding ihe first memory access command reciled in the claim.

Hesponse 10 Remarks

Applicant arguments have been Tully considered and they have been persuasive.
Thus, the previous rejections are withdrayn. However, the amendmenis have change
the scope of claims and claims are now rejected in new ground of refsctions. The

applicant arguments regarding the previous refeclions are considered mool,

The Examiner respectiully submits that Bonella alone and/or In combination with the

ather prior art record as setforth in this Office Action teach or render obvious all
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fimitations including the newdy added mitations in the claims. Accordingly, Examiner

maintaing his posifion,

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HASHEM FARROKH whose telephone number is
(5671)272-4193. The examiner can normally be reached Monday through Friday from
8:30 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the

examiners supervisor, Ann Lo can be reached on (5671)272-9767. The fax phone
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number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see hito.//pair-direct.uspto.gov. For questions
regarding access to the Private PAIR system, contact the Electronic Business Center
(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000.

/HASHEM FARROKH/
Primary Examiner, Art Unit 2131

Wednesday, December 30, 2020
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not mare than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Khaled Shami/ Date (YYYY-MM-DD) 2020-06-01
Name/Print Khaled Shami Registration Number ’38745

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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(h)(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.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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.

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.

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).

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.

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)).

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.

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 inspections or an issued patent.

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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' FPRS; EPO;
:JPO;
 DERWENT;
- 1BM_TDB

S187 and 711/%.ccls.

US-PGPUB;

USPAT;
:USOCR;

. FPRS; EPO;
: JPO;

- DERWENT;
“IBM_TDB

OR

12020/12/21
:10:50 :

'S188and 711/103.ccls.

- US-PGPUB;
{USPAT;

- USOCR;

. FPRS; EPO;
:JPO;

- DERWENT;
- IBM_TDB

‘OR

ON

12020/12/21
1051

5190 6

5189 and (@ad<"20070601")

: US-PGPUB;
- USPAT;

- USOCR;

: FPRS; EPO;
:JPC;

OR

ON

12020/12/21
10551

S190 and ?DRAM

: US-PGPUB;
i USPAT;
USOCR;
FPRS; EPO;
:JPO;
DERWENT;
:IBM_TDB

OR

12020/12/21°
10:54 ‘

'S191 and DRAM

: US-PGPUB;
: USPAT;
“USOCR;

: FPRS; EPO;
:JPO;

' DERWENT;
‘IBM_TDB

;OR

12020/12/21
1057

Sl93§ 18,371

33194§ 170

 DRAM with SSD

5193 and (@ad<"20070601")

. US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
- IPO;

- DERWENT;
'IBM_TDB

. US-PGPUB;
| USPAT;

éoR -

OR

ON ;

ON

12020/12/21
11:13

2020/12/21
11:13
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- JPO;
. DERWENT;
 IBM_TDB

E5187 and S194

- US-PGPUB;

USPAT;

USOCR;

' FPRS; EPO;
:JPO;

- DERWENT;
IBM_TDB

ON  2020/12/21
11:14 f

15196 45

15198 44

S84 and (DDR or DDR2 or DDR3)

- S194and (DDR or DDR2 or DDR3)

: US-PGPUB;
USPAT;

- USOCR;

- FPRS; EPO;
:JPO;

- DERWENT;
{IBM_TDB

: US-PGPUB;
: USPAT;

- USOCR;
_FPRS; EPO;
:JPO;

: DERWENT;
- 1BM_TDB

‘OR

ON  2020/12/21
% 115

12020/12/21
11:21 :

DRAM near2 (cache or buffer or
- memory)) with (SSD or non$1volatile
OR flash)

©S$200: 165,711

15199 39

5198 and (non$1volatile or flash or
SSD)

US-PGPUB;

: USPAT;
{USOCR;

. FPRS; EPO;
JPO;

‘ DERWENT;
1BM_TDB

- US-PGPUB;

USPAT;

 USOCR;

- FPRS; EPO;
:JPO;

: DERWENT;
‘IBM_TDB

o

:OR

CON 2020/12/21
1124

‘ON

15200 and (DDR or DDR2 or DDR3)

- US-PGPUB;
: USPAT;

- USOCR;
FPRS; EPO;
:JPO;

- DERWENT;
- IBM_TDB

‘OR

T ON  2020/12/21
% 1130

15202 2,006

5201 and (@ad<"20070601")

- US-PGPUB;
- USPAT;

- USOCR;

- FPRS; EPO;
:JPC;

OR

ON  2020/12/21
1130
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15203 19

15187 and S202

- DERWENT;
1BM_TDB

- US-PGPUB;
“USPAT;

USOCR;

: FPRS; EPO;
£JPO;

- DERWENT;
IBM_TDB

OR

‘ON

12020/12/21
11:31 '

52043

5203 and host

: US-PGPUB;
i USPAT;

: USOCR;
_FPRS; EPO;
:JPO;

- DERWENT;
IBM_TDB

R

ON

12020/12/21°
11:48

5205 59

‘ ("2043099" "3562555" "3916390"
. "4234920" "4420821" "4449205"
| "4882709" "4965828").pn.

- US-PGPUB;
- USPAT;
USOCR;
 FPRS; EPO;
- IPO;

- DERWENT;
IBM_TDB

OR

‘ON

12020/12/21
1501

15206 44

15207 49

("5430742" "5490155" "5519663"

"5519831" "5563839" "5577213"
"5619644" "5675725" "5799200"
"5813029" "5870350").pn.

("5874995" "5890192" "5953215"

:"5991885" "6023421" "6023421"
1 "6026465" "6065092" "6112310"
- "6145068" "6158015" "6199142").

: US-PGPUB;
" USPAT;

‘ USOCR;
{FPRS; EPO;
- JPO;
DERWENT;
:IBM_TDB

- US-PGPUB;
- USPAT;
- USOCR;

pn.

-FPRS; EPO;

- JPO;
. DERWENT;
- IBM_TDB

12020/12/21
115:03 5

12020/12/21
15:06

15208 45

5200 32

("6216247" "6269382" "6336174"
"6336176" "6363450" "6421279"
"6459647" "6487102" "6487623"
"6571244" "6614685").pn.

 ("6658507" "6691209" "6693840"

- "6721860" "6721860" "6769081"
1"6799241" "6799244" "6810513"

"6816982" "68339774"

. "6944042").pn.

- US-PGPUB;

USPAT;

: USOCR;

{ FPRS; EPO;
:JPO;

: DERWENT;
.IBM_TDB

~ US-PGPUB;
USPAT;

OR

OR

ON

ON

12020/12/21
1509

12020/12/21°
1513
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15210 42

"7111142""7136978" "7155627"
"7200021" "7234099").pn.

- DERWENT;
1BM_TDB

- ("6948029" "6952368" "7053470"
- "7062618" "7089412" "7102391"

- US-PGPUB;
“USPAT;

USOCR;

: FPRS; EPO;
£JPO;

' DERWENT;
IBM_TDB

OR

‘ON

12020/12/21
15:15 :

S211 51

("7353325" "7409491" "7409590"
"7411859" "7421552" "7467251"

"7519754" "7600142" "7716411"
- "7818488" "7873750").pn.

- US-PGPUB;
{USPAT;

: USOCR;

: FPRS; EPO;
:JPO;

- DERWENT;
IBM_TDB

R

ON

12020/12/21°
15118

5212 64

k ("8086955" "8102614" "8233303"
. "8301833" "8407395" "8412879"

- "8516187" "8671243" "8677060"
£ "8874831" "8880791").pn.

- US-PGPUB;
- USPAT;

- USOCR;
 FPRS; EPO;
JPO;

- DERWENT;
IBM_TDB

OR

‘ON

12020/12/21
1520

15213:47

("8904098" "8904099" "9043677"

: "9158684" "9361250" "9436600"

"9921762" "9928186"
"20130086309").pn.

15214 17

("15934416" "20130254456"

:"20130254497" "20140032820"

"20140059170" "20140156919"
"20140156920" "20150058701").pn.

{ US-PGPUB;
{USPAT;
 USOCR;

: FPRS; EPO;
:JPO;

. DERWENT;
- IBM_TDB

: US-PGPUB;
" USPAT;

‘ USOCR;
FPRS; EPO;
- JPO;
DERWENT;
:IBM_TDB

12020/12/21
115:23 5

12020/12/21
15:24

1S215 21,766

??DRAM and (SSD or non$ 1volatile or :
i flash)

1 S208 or S209 or S210 or S211 or
5212 0rS213 or S214)

~ 5215and (5205 or S206 or S207 or

US-PGPUB;
USPAT;

USOCR;
_FPRS; EPO;
- PO;
 DERWENT;
' IBM_TDB

- US-PGPUB;
USPAT;

OR

OR

ON

ON

12020/12/21
1526

12020/12/21°
1527
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- DERWENT;
1BM_TDB

:5217:2,433  ((double$1data adj rate) or DDR) :US-PGPUB; iOR ‘ON :2020/12/21:
- near5 (command or instructionor | USPAT; :15:46 :
' request)  USOCR; : ?
: ' FPRS; EPO;

£JPO;

' DERWENT;

IBM_TDB

:S218:103  (determin$3 or check or judg or ‘US-PGPUB; :OR ‘ON  2020/12/21
 identif$4) near5 (whether or "if") . USPAT; : -15:50 :
' near5 data near5 stored near5 : USOCR; :
- ((dynamic adj random adj access adj : FPRS; EPO;
memory) or DRAM) :JPO;
: - DERWENT;

IBM_TDB

:5219:195 (determing3 or check$3 or judg$3 or : US-PGPUB; :OR ‘ON :2020/12/21:

: - identif$4) near5 (whether or "if") : USPAT; : 15:52 :

: near5 data near5 (stored or recorded : USOCR; : :

- or written or saved or ready or - FPRS; EPO;
maintained) near5 ((dynamicadj :JPO;

- random adj access adj memory) or - DERWENT;

: DRAM) :IBM_TDB

:5220:63 S219 and (@ad<"20070601") ‘US-PGPUB; iOR :ON :2020/12/21
: % . USPAT; : :15:53 5
: USOCR; : :
{FPRS; EPO;
- JPG;
DERWENT;
‘IBM_TDB

15221:0 S217 and 5220 fUS-PGPUB; :OR ‘ON :2020/12/21
5 - USPAT; ' :15:53 :
: USOCR; : ?
: FPRS; EPO;
:JPO;
. DERWENT;
- IBM_TDB

15222:25 1 §220 and (SSDor non$lvolatileor  :US-PGPUB; :OR :ON :2020/12/21:
P flash) USPAT; § 15:55 5
: USOCR; : :

{ FPRS; EPO;

:JPO;

- DERWENT;

:IBM_TDB

'S223521  (DDR near2 DIMM) same (SSDor ~ US-PGPUB;  OR ON  2020/12/22.
: flash or non$1volatile OR NVM) : USPAT,; i 1 08:47 :
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- DERWENT;
1BM_TDB

:S224:14 - S223 and (@ad<"20070601") -US-PGPUB; | OR ‘ON  2020/12/22
: " USPAT; 108:48 :
- USOCR; :

- FPRS; EPQ;

£JPO;

- DERWENT;

- IBM_TDB

:5225:1,083  (DDR near2 DIMM) and (SSDor flash : US-PGPUB; :OR ‘ON 12020/12/22°
_or non$1volatile OR NVM) - USPAT; : 1 08:52 :
USOCR; :
{ FPRS; EPO;
:JPO;
: DERWENT;
IBM_TDB

1$226:160  S225and (@ad<"20070601") “US-PGPUB; : OR ON  2020/12/22
g ; - USPAT; : 1 08:52 f
- USOCR; » % %

- FPRS; EPO;
JPO;

- DERWENT;
IBM_TDB

SZZ7§ 146 $226 not S224 US-PGPUB; OR :ON :2020/12/22:
% g  USPAT; 5 :08:52 :
USOCR; ?
_FPRS; EPO;
JPO;

DERWENT;
‘IBM_TDB

15230:1,363  (miss$1hit or miss$3) nears ‘US-PGPUB; i OR ON  2020/12/22.
5 . ((dynamic adj random adj access adj : USPAT; : - 09:04 :
- memory) or DRAM) : USOCR; : 5
| . FPRS; EPO;
:JPO;
- DERWENT;
IBM_TDB

1$231:703  S230and (@ad<"20070601") 'US-PGPUB;  OR 'ON  2020/12/22.
g : USPAT; 109:04 5
- USOCR; f : ?

- FPRS; EPO;

- JPO;

- DERWENT;

. IBM_TDB

1$232269  S231and (SSDor flash or  US-PGPUB;  OR ON  2020/12/22
: - nons1volatile OR NVM) - USPAT; : 109:05 :

Petitioners
Ex. 1012, p. 440



- DERWENT;
1BM_TDB

15233 17 ' S231and 711/103.ccls. “US-PGPUB; OR ‘ON  2020/12/22°
v " USPAT; - 09:06 :
USOCR; %

' FPRS; EPO;

£JPO;

- DERWENT;

IBM_TDB

182340 15232 and (DDR near5 (commandor : US-PGPUB; :OR ‘ON  2020/12/22"
instruction or request)) - USPAT; 5 109:09 :
USOCR; %
: FPRS; EPO;
:JPO;
{ DERWENT;
IBM_TDB

©S$235:70 $232 and DDR ‘US-PGPUB; :OR ‘ON  2020/12/22
: ; - USPAT; : 109:09 f
- USOCR; ; :

- FPRS; EPO;
- JPO;

- DERWENT;
. 1BM_TDB

:5236:347 (miss$1hit or miss$3) nears “US-PGPUB;  :OR ‘ON :2020/12/22:
: * (((dynamic adj random adj access adj: USPAT; : :09:12 5
 memory) or DRAM) near2 cache) | USOCR; : 5
?  FPRS; EPO;
JPO;
DERWENT;
‘IBM_TDB

$237181  S$236and (@ad<"20070601") _US-PGPUB; - OR ON  2020/12/22.
: - USPAT; : 109:13 :
‘ USOCR; : 5
_FPRS; EPO;
:JPO;
 DERWENT;
' IBM_TDB

:5238:35 . 237 and (SSDor flash or :US-PGPUB; :OR :ON :2020/12/22 .
% ' - nons$1volatile OR NVM) USPAT; 109:13 :
: USOCR; f :

{ FPRS; EPO;

:JPO;

- DERWENT;
3 3 v ‘BM_TDB : ;
:6239:2 - (?DRAM adj cache) with ((back$1lup :US-PGPUB; :OR ‘ON 12020/12/22°
: :or main) near2 (SSDor NVM or flash : USPAT; : :09:41 :
“ or nonsvolatile)) - USOCR; ' ?
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- DERWENT;
IBM_TDB

1$240 40 (?DRAM adj cache) with (SSDor NVM . US-PGPUB; - OR ON  2020/12/22
- or flash or non$volatile) " USPAT; - 09:43 :
USOCR; %

_FPRS; EPO;

£JPO;

' DERWENT;

IBM_TDB

i8241:15 £ 5240 and (@ad<"20070601") {US-PGPUB; :iOR ‘ON 12020/12/22°
5 - USPAT; % 1 09:44 :
: USOCR; ?
: FPRS; EPO;
:JPO;
{ DERWENT;
:IBM_TDB

:S242:27,219 DDR near5 (access$3 or command or : US-PGPUB; i OR ‘ON $2020/12/22°
: . instruction or request) : USPAT; : :10:49 :
i : USOCR; » : ?
- FPRS; EPO;
:JPO;
: DERWENT;
:IBM_TDB

:5243:254 (?DRAM adj cache) and (SSDor NVM : US-PGPUB; . OR ‘ON :2020/12/22:
: . or flash or non$volatile) : USPAT; : :10:50 5
USOCR; : %
. FPRS; EPO;
JPO;
DERWENT;
‘IBM_TDB

15244:2 S242 and 5243 fUS-PGPUB; :OR ‘ON :2020/12/22;
: “USPAT; ' :10:50 :
: USOCR; 5 :
: FPRS; EPOQ;
:JPO;
: DERWENT;
:IBM_TDB

©$245:165,736 (?DRAM) and (SSDor NVM or flash or : US-PGPUB;  : OR ‘ON  2020/12/22
% ' - non$volatile) USPAT; 110:51 :
- USOCR; f %

- FPRS; EPO;

“JPO;

- DERWENT;

-IBM_TDB

15246 8,568 S242andS245 "  US-PGPUB;  OR ON  2020/12/22.
: USPAT; 1051
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- DERWENT;
1BM_TDB

:S247.1,484  S246 and (@ad<"20070601") “US-PGPUB;  OR ‘ON  2020/12/22:
; : : " USPAT; ; : 110:51 '
- USOCR; % %

- FPRS; EPO;

:JPO;

- DERWENT;

IBM_TDB

:5248:0 - 5247 and (?DRAM near5 miss$3) :US-PGPUB; :OR ‘ON 12020/12/22°
: ; : - USPAT; % g 110:52 :
USOCR; % i
: FPRS; EPO;
:JPO;
{ DERWENT;
IBM_TDB

15249'5 $247 and (?DRAM near5 cache) “US-PGPUB; :OR ‘ON 1 2020/12/22°
g g ; “USPAT; : § 110:53 :
. USOCR; » % %

- FPRS; EPO;
- JPO;

- DERWENT;
- IBM_TDB

:S250:174 (((double adj data adj rate) or DDR) :US-PGPUB; :OR {ON  2020/12/22:
f - near5 (protocol or method)) near5 | USPAT; : 111:39 5
‘ access$3 near5 ?DRAM ‘ USOCR; : 5
? _FPRS; EPO;
- JPO;
DERWENT:
‘IBM_TDB

$251 84 $250and (@ad<"20070601") _US-PGPUB; - OR ON  2020/12/22.
: - USPAT; : 11:40 :
‘ USOCR; : 5
FPRS; EPO;
:JPO;
 DERWENT;
' IBM_TDB

i8252:7 - 5251 and (SSD or NVM or flash or {US-PGPUB; :OR :ON :2020/12/22:
: : _nonsvolatile) USPAT; 111:45 5
| USOCR; : |

 FPRS; EPO;

:JPO;

 DERWENT;

:IBM_TDB

S253.25  "12240016" ” | US-PGPUB;  OR ON  2020/12/22
: | USPAT; | 1228
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- DERWENT;

: :IBM_TDB :
5256 2,381  (determin$3 or check$3 or judg$3 or : US-PGPUB; :OR ‘ON :2020/12/23:
, : identif$4) near5 (whether or "if") USPAT; :10:45 :
' near5 data near5 (stored or recorded | USOCR; :
“ or written or saved or ready or . FPRS; EPO;
maintained or ready) near5 1JPO;

. (((dynamic adj random adj access adj: DERWENT;
memory) or ?DRAM) or (SSDOR flash IBM_TDB
- or non$volatile or NVM)) :

5257 622 : 5256 and (@ad<"20070601") {US-PGPUB; :OR iON 2020/12/23§
: USPAT; : 110:46 :
{ USOCR; : :

- FPRS; EPO;

:JPO;

- DERWENT;

§IBM TDB

25258 17 . 5257 and ((double adj data adj rate) : US-PGPUB; :OR
‘ : or DDR) - USPAT; :
5 - USOCR;
- FPRS; EPQ;
:JPO;
- DERWENT;
- 1BM_TDB

12020/12/23
1048

5259 53 . (determin$3 or check$3 or judg$3 or | US-PGPUB;  OR ‘ON 2020/12/23
a v identif$4) near5 (whether or "if") : USPAT; : 10:52 3
- near5 data near5 (stored or recorded : USOCR; ? ?
- or written or saved or ready or ‘FPRS; EPO;

“maintained or ready) near5 ((dynamic: JPO;
- adj random adj access adj memory) | DERWENT;
or ?DRAM) :IBM_TDB

szso 2,330  (determing3 or check$3 or judg$3 or - US-PGPUB;  OR 'ON
: : ‘ identif$4) near5 (whether or "if") : USPAT;, :
- near5 data near5 (stored or recorded ; USOCR;

: or written or saved or ready or FPRS; EPO;
' maintained or ready) near5 (SSDOR : JPO;
 flash or non$volatile or NVM) : DERWENT;

: IBM_TDB : i 5
15261 2 5259 and 5260 US-PGPUB;  OR ON  2020/12/23
o % USPAT; 110:56 :

| USOCR; % % ‘

- FPRS; EPO;
:JPO;

- DERWENT;
- IBM_TDB

1S26232  S259and (@ad<"20070601") _US-PGPUB;  OR ON  2020/12/23
. USPAT; 10:56
 USOCR; : 5
 FPRS; EPO;
JPO;
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15263 1,369

- DERWENT;
1BM_TDB

' ((double adj data adj rate) or DDR)
- adj (protocol or standard)

- US-PGPUB;
- USPAT;

USOCR;

: FPRS; EPO;
£JPO;

- DERWENT;
IBM_TDB

‘OR

‘ON

12020/12/23
115:08 :

5264 702

5263 and (DDR2 or DDR3 or DDR4)

: US-PGPUB;
i USPAT;

: USOCR;
_FPRS; EPO;
:JPO;

- DERWENT;
IBM_TDB

R

ON

12020/12/23
15:10 :

15265 26

/5264 and (@ad<"20070601")

- US-PGPUB;
- USPAT;
USOCR;
 FPRS; EPO;
| JPO;

- DERWENT;
IBM_TDB

OR

‘ON

12020/12/23
115:10 :

15267 9,155

S265 and (SSD or NVM or flash or

- non$volatile)

((dual$1inline adj memory adj

: module) or DIMM) same (flash or
- non$1volatile or SSD)

: US-PGPUB;

" USPAT;

‘ USOCR;

{FPRS; EPO;

- JPO;
DERWENT;

-IBM_TDB

:{ US-PGPUB;
{USPAT;

: USOCR;

: FPRS; EPO;
:JPO;

. DERWENT;
- IBM_TDB

12020/12/23
15:12 f

12020/12/24
17:57 :

15268 788

15260 14

15267 and (@ad<"20070601")

- S268and 711/103.ccls.

- US-PGPUB;

USPAT;

: USOCR;

{ FPRS; EPO;
:JPO;

: DERWENT;
.IBM_TDB

~ US-PGPUB;
USPAT;

OR

OR

ON

ON

12020/12/24
1759

12020/12/24
1759
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15270 1,983

- DERWENT;
1BM_TDB

' ((memory adj controller adj hub) or
: MCH) and ((((dual adj inline) or

- duals$linline) adj memory adj module):
_or DIMM) '

- US-PGPUB;
“USPAT;

USOCR;

: FPRS; EPO;
£JPO;

' DERWENT;
IBM_TDB

‘OR

‘ON

12020/12/26
12:42 :

52719

- $270 and (transparent adj operation)
- {USPAT;

: USOCR;

: FPRS; EPO;
:JPO;

{ DERWENT;
IBM_TDB

US-PGPUB;

R

ON

12020/12/26°
112:44 :

52720

15271 and (@ad<"20070601")

- US-PGPUB;
- USPAT;

- USOCR;
 FPRS; EPO;
| JPO;

- DERWENT;
IBM_TDB

OR

‘ON

202011226
12:44 :

5274 395

((((dual adj inline) or dual$linline)

- adj memory adj module) or DIMM)

15270 and (transparen$2)

: US-PGPUB;
" USPAT;

‘ USOCR;
FPRS; EPO;
- JPO;
DERWENT;
:IBM_TDB

:{ US-PGPUB;
{USPAT;
 USOCR;

: FPRS; EPO;
:JPO;

. DERWENT;
- IBM_TDB

12020/12/26
112:45 5

12020/12/26
12:45 :

1S275 16

5276 57

* ((((dual adj inline) or dual$linline)
: adj memory adj module) or DIMM)
- with transparent

'S274and (@ad<"20070601")

- US-PGPUB;

USPAT;

USOCR;
-FPRS; EPO;
- JPO;
 DERWENT;
' IBM_TDB

- US-PGPUB;
USPAT;

OR

OR

ON

ON

12020/12/26
12146

12020/12/26°
113:03 ‘
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- DERWENT;
1BM_TDB

©5277:30 - S$276 and (@ad<"20070601") -US-PGPUB; | OR ‘ON  2020/12/26
: " USPAT; 113:03 :
- USOCR; :

- FPRS; EPQ;

£JPO;

- DERWENT;

- IBM_TDB

1$27820  S277and DDR -US-PGPUB;  OR ON  2020/12/26
: - USPAT; : 113:03 :
USOCR; %
 FPRS; EPO;
:JPO;
- DERWENT;
IBM_TDB

S279:0 (?DRAM$1flash or (?DRAM adj flash)) | US-PGPUB;  :OR ‘ON  2020/12/26°

% _near2 hybrid - USPAT; f 113:16 :
. USOCR; » % %

- FPRS; EPO;

- JPO;

- DERWENT;

- IBM_TDB

:5280:40 (flash$1?DRAM or (?DRAM nearl ‘US-PGPUB; iOR ‘ON $2020/12/26
:  flash)) near2 hybrid USPAT; 5 :13:18 :
USOCR; : :
_FPRS; EPO;
JPO;
DERWENT;
‘IBM_TDB

15281 0 5280 and (@ad<"20070601") _US-PGPUB; - OR ON  2020/12/26
% “ USPAT; : 113:18 :
‘ USOCR; : 5
 FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB

:5282:40 (flash$1?DRAM or (?DRAM nearl US-PGPUB; OR ‘ON 1 2020/12/26:
: :  (flash or non$1volatile or SSD))) USPAT; 113:19 :
- near2 hybrid . USOCR; 5 :

-FPRS; EPO;

:JPO;

 DERWENT;

:IBM_TDB

152831 - ((((dual adj inline) or dual$linline)  : US-PGPUB; :OR ‘ON 12020/12/26°
: : adj memory adj module) or DIMM)  : USPAT; _ :13:21 :
- same transparent same ((memory adj: USOCR; : ?
controller adj hub) or MCH) : FPRS; EPO;
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15284 394

- DERWENT;

1BM_TDB

* ((((dual adj inline) or dual$linline)
- adj memory adj module) or DIMM)
' and transparent and ((memory adj
- controller adj hub) or MCH)

- US-PGPUB;
“USPAT;
- USOCR;

: FPRS; EPO;
£JPO;

' DERWENT;
IBM_TDB

‘OR

‘ON

12020/12/26
13:24 '

15285 16

5284 and (@ad<"20070601")

- US-PGPUB;
{USPAT;

: USOCR;

: FPRS; EPO;
:JPO;

- DERWENT;
IBM_TDB

R

ON

12020/12/26°
13:25 :

5289 21

controller same transparent same
. ((memory adj controller adj hub) or
'MCH)

- US-PGPUB;

“ USPAT;

- USOCR;
 FPRS; EPO;
- JPO;

- DERWENT;
IBM_TDB

OR

‘ON

1202011226
113:28 :

(DIMM adj2 controller) and

- transparent and ((memory adj
- controller adj hub) or MCH)

(module near2 controller) and

: transparent and ((memory adj
controller adj hub) or MCH)

: US-PGPUB;
" USPAT;

‘ USOCR;
FPRS; EPO;
- JPO;
DERWENT;
:IBM_TDB

:{ US-PGPUB;
{USPAT;
 USOCR;

: FPRS; EPO;
:JPO;

. DERWENT;
- IBM_TDB

12020/12/26
113:28 5

12020/12/26
13:29 :

15289 and (@ad<"20070601")

~ 5290and (@ad<"20070601")

- US-PGPUB;

USPAT;

USOCR;
-FPRS; EPO;
- JPO;
 DERWENT;
' IBM_TDB

~ US-PGPUB;
USPAT;

OR

OR

ON

ON

12020/12/26
1329

12020/12/26°
1331
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- DERWENT;
1BM_TDB

©5294:10 1S$291 and (@ad<"20070601") -US-PGPUB; | OR ‘ON  2020/12/26
: " USPAT; 113:32 :
- USOCR; :

- FPRS; EPQ;

£JPO;

- DERWENT;

- IBM_TDB

:5295:1,783 | ((memory adj controlleradj hub) or : US-PGPUB; :OR ‘ON 12020/12/26°
. MCH) and ((((dual adj inline) or {USPAT; : :13:36 :
‘ duals$linline) adj memory adj module) | USOCR; :
‘or DIMM) and (flash or non$1volatile ; FPRS; EPO;
or SSD) :JPO;
“ DERWENT;

IBM_TDB

©5296:279 $295 and (@ad<"20070601") ‘US-PGPUB; :OR ‘ON  2020/12/26
g ; {USPAT; f 113:37 f
- USOCR; : % %
- FPRS; EPO;
- JPO;
- DERWENT;
- IBM_TDB

:5297:8 $296 and transparen$2 “US-PGPUB;  :OR ‘ON $2020/12/26
% g : USPAT; : 113:38 :
USOCR; : ?
_FPRS; EPO;
JPO;

DERWENT;
‘IBM_TDB

:5298:1,373  ((double adj data adj rate) or DDR)  : US-PGPUB;  OR ‘ON  2020/12/27
5 adj (protocol or standard) - USPAT; ' 12:26 :
- USOCR; : :
 FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB

©S299:704  S298and (DDR2 or DDR3 or DDR4) : US-PGPUB; :OR ‘ON  2020/12/27
: : USPAT; 112:26 5
- USOCR; f % :

- FPRS; EPO;

-JPO;

- DERWENT;

-IBM_TDB

S300 26  S299and (@ad<"20070601")  US-PGPUB;  OR ON  2020/12/27
: USPAT; 12126
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1S301.20

- DERWENT;

1BM_TDB

: $300 and DIMM

- US-PGPUB;
“USPAT;

USOCR;

_FPRS; EPO;
- JPQ;
- DERWENT;

1BM_TDB

‘OR

‘ON

12020/12/27
12:26 :

53023

15301 and flash

- US-PGPUB;
{USPAT;

: USOCR;

: FPRS; EPO;
:JPO;

- DERWENT;
IBM_TDB

R

ON

12020/12/27
1228

15303 25

‘ (block adj address adj field) and
(page adj address adj field)

- US-PGPUB;
- USPAT;

- USOCR;
 FPRS; EPO;
| JPO;

- DERWENT;
IBM_TDB

OR

‘ON

12020/12/28
151

15305 2,143

S303 and (@ad<"20070601")

(block adj address) with (page adj

_address)

: US-PGPUB;
" USPAT;

‘ USOCR;
FPRS; EPO;
- JPO;
DERWENT;
:IBM_TDB

:{ US-PGPUB;
{USPAT;
 USOCR;

: FPRS; EPO;
:JPO;

. DERWENT;
- IBM_TDB

12020/12/28
11:52 f

12020/12/28
11:55 :

1$306 276

5307 24

- S305and (@ad<"20070601")

~ 5306and ?DRAM and flash

- US-PGPUB;

USPAT;

USOCR;
-FPRS; EPO;
- JPO;
 DERWENT;
' IBM_TDB

~ US-PGPUB;
USPAT;

OR

OR

ON

ON

12020/12/28
156

12020/12/28
1156
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- DERWENT;
1BM_TDB

5308:178 ((map$4 or translat$3 or conver$4) : US-PGPUB; :OR ‘ON  2020/12/28.
- near2 table) with (block adj address) | USPAT; :12:03 :
* with (page adj address) : USOCR; ‘
: “FPRS; EPO;

£JPO;

' DERWENT;

IBM_TDB

15309:16 /5308 and (@ad<"20070601") 'US-PGPUB; ' OR ON  2020/12/28
: : 5 - USPAT; : : 12:04 :
: USOCR; ?
: FPRS; EPO;
:JPO;
: DERWENT;
:IBM_TDB

©S310:0 (?DRAM adj (address or memory) adj : US-PGPUB; i OR ‘ON  2020/12/28"
: - space) near5 ((flash or non$1volatile) : USPAT; f 114:02 :
- adj (address or memory) adj space) : USOCR; : ? :
z . FPRS; EPO;
| JPO;
: DERWENT;
:IBM_TDB

:S311:785 (?DRAM adj (address or memory))  :US-PGPUB; :OR ‘ON :2020/12/28;
f - near5 ((flash or non$1volatile) adj | USPAT; : :14:06 5
(address or memory)) - USOCR; : %
?  FPRS; EPO;
JPO;
DERWENT;
‘IBM_TDB

1S312:6 (?DRAM adj (address)) near5 ((flash : US-PGPUB; i OR ‘ON :2020/12/28;
5 . or non$1volatile) adj (address)) “USPAT; ’ . 14:07 :
; - USOCR; : : %
. FPRS; EPO;
:JPO;
. DERWENT;
IBM_TDB

153132 5312 and (@ad<"20070601") _US-PGPUB;  OR ON  2020/12/28
o ; USPAT; g 14:07 5
USOCR; f : %

_FPRS; EPO;

- JPO;

 DERWENT;

. IBM_TDB

:5314.0 - (map$4 or translat$3 or conver$4)  : US-PGPUB; :OR ‘ON 12020/12/28°
: . near5 (?DRAM adj (address)) near5 : USPAT; _ :14:09 :
* ((flash or non$1volatile) adj - USOCR; : ?
(address)) : FPRS; EPO;

Petitioners
Ex. 1012, p. 451



1S315 12

- DERWENT;
1BM_TDB

* (map$4 or translat$3 or conver$4)

- near5 ((volatile or RAM or ?DRAM)

‘ adj (address)) near5 ((flash or _

- non$1lvolatile or SSD) adj (address))
£JPO;

- DERWENT;

IBM_TDB

- US-PGPUB;
“USPAT;

USOCR;
FPRS; EPO;

‘OR

‘ON

12020/12/28
1411

5316 1

' S315and (@ad<"20070601")

- US-PGPUB;
{USPAT;

: USOCR;

: FPRS; EPO;
:JPO;

- DERWENT;
IBM_TDB

R

ON

12020/12/28
14:12

$317.0

k (DDR adj address) near5 ((flash or
non$1volatile or SSD) adj address)

- US-PGPUB;
- USPAT;

- USOCR;
 FPRS; EPO;
| JPO;

- DERWENT;
IBM_TDB

OR

‘ON

12020/12/28
15:07

((DDR or ?DRAM or volatile) adj2

- address) near5 ((flash or
‘ non$1lvolatile or SSD) adj address)

$320and (@ad<"20070601")

: US-PGPUB;
" USPAT;

‘ USOCR;
FPRS; EPO;
- JPO;
DERWENT;
:IBM_TDB

:{ US-PGPUB;
{USPAT;
 USOCR;

: FPRS; EPO;
:JPO;

. DERWENT;
- IBM_TDB

12020/12/28
15:11

12020/12/28
15112

; S321 and (?DRAM near2 cache)

- S320and (@ad<"20070601")

- US-PGPUB;

USPAT;

USOCR;
-FPRS; EPO;
- JPO;
 DERWENT;
' IBM_TDB

~ US-PGPUB;

USPAT;

OR

OR

ON

ON

12020/12/28
15:38

12020/12/28
15:41
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- DERWENT;
1BM_TDB

153242 - "20050185472".pn. US-PGPUB; :OR ‘ON
% : v - USPAT; : s

- USOCR;

- FPRS; EPO;

:JPO;

- DERWENT;

- IBM_TDB

12020/12/29:
109:38 :

:8325:1 - $324 and (SDRAM near5 cach$3) :US-PGPUB; :OR ‘ON
: {USPAT; : !
USOCR;
_FPRS; EPO;
:JPO;
- DERWENT;
IBM_TDB

12020/12/29°
109:39 f

12/29/2020 4:24:37 PM
C:\Users\hfarrokh\Documents\EAST \Workspaces\15934416.wsp
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/934,416 03/23/2018 Hyun Lee 0016.001000G 2728
151145 7590 07/21/2021 I EXAMINER |
Shami Messinger PLLC
1000 Wisconsin Ave. NW FARROKH, HASHEM
Suite 200
Washington, DC 20007 | ART UNIT | PAPER NUMBER |
2135
| NOTIFICATION DATE | DELIVERY MODE |
07/21/2021 ELECTRONIC

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.

Notice of the Office communication was sent electronically on above-indicated "Notification Date” to the
following e-mail address(es):

khaled@ shamimessinger.com
mike @shamimessinger.com
stephanie @shamimessinger.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
. 15/934,416 Lee etal.
Notice of Abandonment Examiner Art Unit
HASHEM FARROKH 2135

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address--
This application is abandoned in view of:

1. ™ Applicant's failure to timely file a proper reply to the Office letter mailed on 01 January 2021.

@0da reply was received on _____ (with a Certificate of Mailing or Transmission dated _____ ), which is after the expiration of the
period for reply (including a total extension of time of ____ month(s)) which expiredon ______

(b) (J A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.113 to the final rejection.
(A proper reply under 37 CFR 1.113 to a final rejection consists only of:(1) a timely filed amendment which places the
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3} if this is utility or plant
application, a timely filed Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. Note that RCEs are not
permitted in design applications.)

(¢) (J A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-final
rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 8 below).

(d) ¥ No reply has been received.

2. (J Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(a) J The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated
}, which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(0) 3 The submitted fee of $ is insufficient. A balance of $ is due.
The issue fee required by 37CFR 1.18 is $ . The publication fee, if required by 37 CFR 1.18(d), is $ .
(c) O The issue fee and publication fee, if applicable, has not been received.

3. (O Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) J Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is
after the expiration of the period for reply.
(b) O3 No corrected drawings have been received.

4. [0 The letter of express abandonment which is signed by the attorney or agent of record or other party authorized under 37 CFR 1.33
(b). See 37 CFR 1.138(b).

5. {7 The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34) upon the filing of a continuing application.

6. [J The decision by the Patent Trial and Appeal Board rendered on and because the period for seeking court review of the
decision has expired and there are no allowed claims.

7.0 The dismissal of the appeal in an application having no allowed claims. (When an appeal is dismissed in an application having no
allowed claims the application stands abandoned. See MPEP 1215.04 subsections |-V for an explanation of the reasons why an
appeal is dismissed.)

8. [ The reason(s) below:

The Examiner made a telephone call to the applicant to inquire information regarding the status of the Applicant response to the
final office action mailed 01/01/2021. The Examiner was informed that a reply will not be filed

/HASHEM FARROKH/
Primary Examiner, Art Unit 2135

Petitions to revive under 37 CFR 1.137, or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to minimize
any negative effects on patent term.

U.S. Patent and Trademark Office

PTOL-1432 (Rev. 04-19) Notice of Abandonment Part of Paper No. 20210716
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