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US, Patent and Trademark Office,: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1905. no persons are required to respond to a collection-of information unless it displays a vat it 0MEl.Control ntirn.b;.v 

POWER OF ATTORNEY BY APPLICANT 
 SSS222.833R06333,5550.555i,  D. 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or . 
the boxes below. 

Application Number Filing €Date 

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

I hereby appoint the Patent Practitioner(s) associated with the folloWing Customer Number as my/our attorney(s) o agli.11.45), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmitta€ letter (form PTO/AIA/82A) or identified above: 

OR 151145 

I hereby appoint Practittoner(S) named in the attached list (form PTO/A A/82C) as mylotir attorney(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note; Complete form PTO/AIA/82C..) 

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

The address associated with the .above-mentioned Customer Number 
OR 
The address associated with Customer Number: I 

OR 

P 

Address 

Firm or 
Individual Na 

City 

Country 

Telephone nail 

am the Applicant (if the Applicant is.a juristic entity, list the Applicant name in the fox): 

Netlist, Inc. 

z p 

  Inventor or Joint Inventor (title not required below) 

17 

Legal Representative of a Deceased: or Legally Incapacitated Inventor (title not required below) 

Ass€gnee or Person to Whom the Inventor is Under an Obligation to-Assign (provide signer's title if app€icant is a juristic entity) 

Person Who 'Otherwise Shows Sufficient Proprietary Interest (e.g.,. a petition under 37 CFR 1.46(b)(2) was granted in. the 
application or is concurrently being filed with this document): (provide signer's title if ap licant is a juristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned {whose title is supplied beldwyis aut torized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 
Signature 
Name 

Tit€e 

•z,z 2 • 

-41 

NOTE'. Signature This form must be signed by the applicantlii accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements 
and certifications:. If more than one applicant, use multiple forms. 

Total of forms are submitted. 
This collection of information is required by 37 CFR 1.1-31., 1.32, and 1.33. The information is required to obtain or retain a benefit by' the public 5iicb 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 3 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 andlor suggestions.for reducrng this burden, Shotild he sent to the Chief In€ormation Officer, US, Patent and Trademark Office, U.≥. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313,1450. DO NOT SEND PEES OR COMPLETED ronms. TO THIS-ADDRESS. SEND .To: Cerarrassioner 
far Patents, P.O., Box.1 450, Alexandria, VA 22313-1450. 

If you need assistance. in completing the form, call 1.-80Q-PTO-9199 and select °Mop 2. 

Samsung Electronics Co., Ltd.
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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 unless it displays a valid OMB control number. 

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

Title of 
Invention 

FLASH-DRAM HYBRID MEMORY MODULE 

As the below 

This declaration 
is directed to: 

The above-identified 

I believe that 

I hereby acknowledge 
by fine or imprisonment 

Petitioner/applicant 
contribute to 
(other than a 
to support a 
petitioners/applicants 
USPTO. Petitioner/applicant 
application (unless 
patent. Furthermore, 
referenced in 
PTO-2038 submitted 

named inventor, I hereby declare that: 

The attached application, or 

United States application or PCT international application number 14/489269

filed on September 17, 2014 

application was made or authorized to be made by me. 

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

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

WARNING: 
is cautioned to avoid submitting personal information in documents filed in a patent application that may 

identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 

petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
should consider redacting such personal information from the documents before submitting them to the 

is advised that the record of a patent application is available to the public after publication of the 
a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 

the record from an abandoned application may also be available to the public if the application is 
a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 

for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Jeffrey C. Sdl n - Inventor: Date (Optional) 
7 t

Signature: , i

Note: An application data sheet (PTO/SB/14 i? 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-PTO-9199 and select option 2. 

Samsung Electronics Co., Ltd.
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RTO/AlAI91 (06-12) 
Approved for use through 01131!2014. OME 0051-0032 

U S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Linder 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 dec€are that: 

This declaration I I 
is directed to: 

The attached application, or 

United States application or PCT international application number  14/489269 

filed on September 17, 2014 

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

€ believe that I 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. Persona€ 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 app€ication 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 app€ication) 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 
P1O-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

inventor:  Scott H. Milton 

Signature: • . -4- 
$ 

  Date (0ptiona€)

Note'. An app€ication data sheet ;PTO/SS/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously f€ed. Use an additional PTO/ALA/O1 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.53. The information is required to obtain or retain a benefit by the public which is to file {and 
by the USPTO to processt an application. Confidentiality is governed by 35 U.S.0 122 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. lime 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. Sox 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 223134450, 

If you need assistance in completing the form, cart 1-000,PTO-9199 and select option 2. 

Samsung Electronics Co., Ltd.
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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 unless it displays a valid OMB control number. 

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

Title of 
Invention 

FLASH-DRAM HYBRID MEMORY MODULE 

As the below 

This declaration  
is directed to: 

The above-identified 

I believe that 

I hereby acknowledge 
by fine or imprisonment 

Petitioner/applicant 
contribute to 
(other than a 
to support a 
petitioners/applicants 
USPTO. Petitioner/applicant 
application (unless 
patent. Furthermore, 
referenced in 
PTO-2038 submitted 

named inventor, I hereby declare that: 

i I  I The attached application, or 

Ill United States application or PCT international application number 14/489269

filed on September 17, 2014 

application was made or authorized to be made by me. 

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

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

WARNING: 
is cautioned to avoid submitting personal information in documents filed in a patent application that may 

identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 

petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
should consider redacting such personal information from the documents before submitting them to the 

is advised that the record of a patent application is available to the public after publication of the 
a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 

the record from an abandoned application may also be available to the public if the application is 
a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 

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: 
--._____

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-PTO-9199 and select option 2. 

Samsung Electronics Co., Ltd.
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PTOIAIA/01 (06-121 
Approved for use through 01/3112014. °NIB 0851-0032 

U.S. Patent and Tractemark. Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1965, no persons are required to respond to a collection of information unless it rdisplays a valid OMB control number. 

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

Tit€e of 
Invention 

FLASH-DRAM HYBRID MEMORY MODULE 

As the below named inventor, I hereby dec€are that: 

This dec€aration I€ 
is directed to: 

The attached application,. or 

489269 United States app€€cation or PCT international application number 14/

fi€ed on September 17, 2014 

The .above-identified app€ication 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. 

hereby acknow€edge that any willful fa€se statement made in this declaration is punishab€e 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 submitt€ng personal information in documents filed in a patent application that may 
contribute to identity theft. Persona€ 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. €f this type of persona€ 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 app€ication is available to the public after publication of the 
app€ication (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: Jayesh Bhakta 

Signature:  ............ ........

  Date (Optiera€) *-77 

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 PrO/A1A/01 form for each additional inventor. 

This (toile:lion 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 land 
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 lake 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 andlor 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 
TI-PS ADDRESS. SEND TO:. Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, calf 1-4300-PTO-9199 and select option 2.. 

Samsung Electronics Co., Ltd.
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. 

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

Title of 
Invention 

FLASH-DRAM HYBRID MEMORY MODULE 

As the below 

This declaration 
is directed to: 

The above-identified 

I believe that 

I hereby acknowledge 
by fine or imprisonment 

Petitioner/applicant 
contribute to 
(other than a 
to support a 
petitioners/applicants 
USPTO. Petitioner/applicant 
application (unless 
patent. Furthermore, 
referenced in 
PTO-2038 submitted 

named inventor, I hereby declare that: 

The attached application, or 

United States application or PCT international application number 14/489269

filed on September 17, 2014 

application was made or authorized to be made by me. 

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

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

WARNING: 
is cautioned to avoid submitting personal information in documents filed in a patent application that may 

identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 

petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
should consider redacting such personal information from the documents before submitting them to the 

is advised that the record of a patent application is available to the public after publication of the 
a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 

the record from an abandoned application may also be available to the public if the application is 
a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 

for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Chi-She Chen Inventor: Date (Optional) : Oc,t- / 7 -Z0/4f
Signature: i.;C-- I ,/-•,- 

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-PTO-9199 and select option 2. 

Samsung Electronics Co., Ltd.
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

Titled: 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. F-1 The assignee of the entire right, title, and interest. 

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

I I 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. 

F-1 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. n 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. ❑ 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. 

B. 

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. 

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

1. From: 

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. 

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 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. 

Samsung Electronics Co., Ltd.
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. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: To: 

4. From: 

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. 

5. From: To: 

6. From: 

n 

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). 

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/ 
Signature 

Khaled Shami 
Printed or Typed Name 

03-23-2018
Date 

38,745 
Title or Registration Number 

[Page 2 of 2] 

Samsung Electronics Co., Ltd.
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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, EcoRAMTM developed by Spansion provides a storage SSD 

based system that assumes a physical form factor of a DIMM . The EcoRAIVITM is populated 

with Flash memories and a relatively small memory capacity using DRAMs which serve as a 

data buffer. This arrangement is capable of delivering higher throughput rate than a standard 

SSD based system since the EcoRAIVITM 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 EcoRAIVITM 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 EcoRAIVITM 

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 AcceleratorTM), 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 EcoRAMTM 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 sub systems. 

[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. 
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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 

Samsung Electronics Co., Ltd.
Ex. 1012, p. 29



Atty Docket No.: 0016.00100OG 

[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. 
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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 
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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. 1 is 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 EcoRAMTM 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 
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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 DRAMs 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 

21 

Samsung Electronics Co., Ltd.
Ex. 1012, p. 39



Atty Docket No.: 0016.00100OG 

"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. 5A 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 DRAMs 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 

DRANICtrl 702, Flash control block FlashCtrl 704, MCH command interpreter Cmdlnt 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 DRAMCtrl 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 DRAMCtrl 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 Cmdlnt 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, Cmdlnt 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 

30 

Samsung Electronics Co., Ltd.
Ex. 1012, p. 48



Atty Docket No.: 0016.00100OG 

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 AoAi 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 400µs, 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 llms 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 systeml 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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1. ,A4,4,/fiTA 

; URZ 

t14 . $1_Migir tRIEM-13ar_lnT T.I[Jffi:t1g*ItlIT-MMITirfl-11,A:rldr MMtITT-
fiV-Vi ZiriJAPA)1-(T-fitM4Mip rrsivic c, 

2. 04 I_IV* 1 pA Wji(TIMMI, Yr. VT- T- nffiA*1 ..-1M$M 1-k-lk 
--I FI-1,1.1[_1)Affi)1 9dVT-1 74friA-IfxMcC)-1:-TE -LIMTE-1- 
TT.

3. OR*J V* 1 P)Ii11,J,(T-fit.nikkffl„ T  A'lrRitarJM 

4. :/rit,R*J.V* 1 Mfr J -(T-fi4 1_11-(r. T , 11A  fiA WM]] T airritn 4,1-m 
CPU WZ nig tC4W 

5. OR*JV=-R I ffi)lilisiHi fi4M-4ffl_, -.1E1A-111A T , 1,A)1 

6. a .Rila:=-R 11W )1W,J , r T , Efi)ldr*T1-(T-MV   3VT-Tti
 Pia 

7. 4r1Rfl JR 1 ffi ni(T-finglkk YttA41_1-  

X- ARIE 4,AM I )0 /(y-fiAA-
MitzN 

8. riRIJV* 1 1W   _HAIFA T , 11AA flA)NAdrg 

Wir MAN _t_AA, - 13.LM$EJPEL*14-fiAg-PC4J1 1--4 Jz. 
9. OR*JV* 1 ffiAn-(y-fitgowrt, IttwAT  ,'L±43/EM—aAli-W, r.rallffi)ldr 

±ARi ApAJ* mt,(T-iim  74' r-E<I)aigiA:vixizz 
10. NRfiJa:›R 1 1,W)1 4J-(T-fitMWIL, I: 'r  T ,   Ut=-'1(T),X),fi

JIrg, -, ,it/(T-fipv-xips- in mug, FP, T 11NjliVVX-

1 1. OWN V* 1 P)Lfilni,J-(T-fitfo-1-411., R d -L-,i4±K - fIJ +Pi KW 
1W1I4-fitgtAW'MkPJ #tRN-Pimmv4Etkapi 
N'ElffiAdrVi)--dt-(y11 7171=A1WARC;e_ lt.$M 

12. kiRi.IV* 12 PE n , T  IAp1 MC,4 igirWk ))0111 
)1M'IM 44 -1zNi. k[Xlikt-Ejt-.4ik±PA31-(T-OZigm 1=AtEliA )1-(y-fit gum TIJ 

13. 1-1R*IiV* 12 PAjl T, 
CPJr`1Ap 

- -r&ftli-fiilAr , -, ,it/(T-fip.  
14. ilRfiJV* 12 n M APAA-411- T , A'lrtk&PJ),XEN 

41,1q[xtM ' -F-JAffiAdrmmt-ifyI Wi FA)XffiAdrViM1-(TlfiA 
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vAriv[vacwrzJApw3Ig*It4-litv-An - , 
ARTW;eAl>1$M 

15. kiRfq V* 1 91iI n f Tti fC41. , t '01 T , 9*A(✓g*I'VT-

T-1W3Ig mvo 4, ---n. 
16. kiRfIM* 1 ffi jInYT-Ii-t4M41., A MIA wr&drg tliT-f Fri froifi:r1g 

i'14-M1-MAWILA ri d —itJ_L-17T\_' 10J 
17. - WY-- --iztntuokazfrotith -A-2A 

R 1--11[JA1 -1A  1 1 [M-M.q[J,(T-fitg-O-4-
!A ft 7x7 ,I=*-bEA±, 'RA To-1- 4 A'tORfiJO* 1-15 t - EJ

18. ---#11-11T111AgOAI,M T   -11T:1 Fr' , A 
tA-- a T , 4- ling ik" M mt4-fimg , fi r M n 4̀A, t 

, 1WAgJ:itVfitli- fr[ffiAdr g   10]  

19. aRJ =h 18 EW31 fitgi 1W Yg ;_.:P II/TIV'1141.-: 
PAjldr,   4 -rim 

20. - #11•(T- fitgi4fli, )EU T -srmtn,  

- /f7K CVUs, frst, fit,BiR PcJ , g TI  Fri rrOMMMR- frVirl- A 
tiN Tits  ; itntit /A -PJ   Ert, ifr 314- fiP AM]. 

ffii_tdrgmvf-fitvcitinvq-Ltumwtv[x#ApfiLtmt4-fit=4,--wo 
21. kiRIJ.V* 20 ffiAg  WI' MAAfttlIAKVT-fiM 

Fir , WLI-drg*nlif-fim   Fir yv 717 
22. ---frli,VfibMC41. LIME   -1,VTfitgOW-Mt T t_IVT -14-ntILA t2.16 JENA 

'A' riM1 _-A ,   fr t -dr 
fim  Fri , -iAJJ u 'f1:

f)A)11r*111 ,(y-fiM iA'-k-XtAJE ; 
fEThi)-Tildr Fr' 1[ AA- , /MN 

*It 4-10- 1,TAX A PN g 4- 'RA VR" rr,J fkfiF 1,Z EA Mgt-:  Pci 
4f. 

  ;VT- Tin gt-Mt T   „1-02, 
ViW.2_10Jimz-tA, JA-44MWITRM r 

, UTIVIF 
t) ,XPWgJd'IV WIA'-i[Rtz4Ci AEW)14-gMt-(f-f W J [1p4 ; 

gAJ1g)-dt-(T-fiVii-TWIOXIM ; 
fE),A1Wg*It4'fiMMA-ERntafEl Affi M14-1iMW, VIA * 

iA-1R fir JA jir- A ti7r- 31d nIVVAtAgi314Y-fin-r4--Mi i)1 JR 
IT 
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24. T kX4-itntlIALM4 - -}tlf-hVA riMN.x , jA-4-04&"- 
kit -(T: '1   War 4 1MA —1- dr m 

,f Fir, 4  Fl   WO] lA gal 
dr mt4iimin 4I`if E'11
R-FX rrAugl_ A wrl 717 ,   gyp, Pfi g 4-1 1A:140fi:r1IM)lri 
APfi)14 IYJIA4/),tAEfij14-fiAggtV_Ii 

25. - t114-1MVA, M TA 4- -izt 9-1211Z fE ITitUA 4-10M 

TiM ri  -1A-4-MAIVAR A   FIFA nm&Dmosiwilvg,,q4-fimiwioxiczN4-A9-f 
vA)1drg '11114-'1 IA-j[VAN, #fEl'APAjldrg k1114-0 

>t  i*-1U wrz; 2EW V/ 4 11 Fr , gEwAdrvi mvylfim  717 i*-kofiAlac 
jtAPAL*14-litAIVII1 
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?fira ? •fiA a gfl. 04);3z1K.sT. T7 i 

[cool]   -X— friii/(T-)1 -44i1Wz.-(T-fitg4MEL majg  Ja  X 

-X---f41'0,Mg*Iti(+11,tVR4ITIr-gMt4-fit A"" ri/g4-fitg4M. 

M111-44. 71A 
[0002] 3 7g l/T- (volatile memory) f0 g -(T Tip -

(non-volatilememory) g*ItI,T_Iimam-m.wkt)14-EVT-MZ (DRAM) 1144- rifit)-1/(T-IfX 

(T-'M (SRAM) Mtb, , T  frst XI a: WI- Yg.k.f:F; 1t, 19.11M3 -

irT-IiP   i7J iTglUm 1 ITJ An. 1r   31,(T-IiAz (FLASH 

memory) g AA" kP  4R1-(T- firiV M_ T 
LYME 1 J--.q/(T-fiAz nig /(y-INAMAF. 

'1114-4M, T tILK 
[0003] Fi II I, 4AM T itn 41-L-ify, fit-g?,,L 1-- 1, 1 -i'y,,fiAz, I 0 DRAM° ifrj um/ -ifyl 

Z, 0 FLASH, 911,1X0kkk itjA TIJ Tad I/O ,(T-E[x ITJ fit ta*, tnit .,L O 
(solid statedisk) !AU W4O 

[0004] - }j  III Ad. I/O Q 4 -M ,?-1aLirrilalg 

Maf-E4xU-V*, nri9l-f-C );_1-*ITAcTM4A- I/O Qrfig tag 4A2HA f2 I/O 
IA nig 'fiP r14Jjalg   LI TEL , W'JIA 
J :.-A3ViTLVV:-1-J---:# A-, -.AW-SOKII4J - VAN. 
[0005] — J7 A[1, ?-A 4r-EW   14 

(T-'11,t -Aa1-114dMi'e_AVE=VINA4- 2,-1a*alT5 o Flu TI/O Q WO' V:* n 

  ---& -VILk, -(11  Fr' T A/HA- it* T% AL* FP 

[0006] h in , MU- I/O V- fit 1+1*M_-Agi (CPU) Afi.
CPU 

[0007]    ad. I/O tcfEx  1. [J  
4 1MIITAN 

[0008] h VIAL T PIAK frst , 4 -fit A' RC 
tzlE± ,g?A0AYq/(T-liA,V-A---.Af:i FL, itu iV4-ja--z$-MJALf.?-.A W'JIM ; 7H-ErrtA-LLMIM 

11-44'114 TAIR TI/O 1=1 IARPA-Lt , El] T I/O rrAM 

[0009] a r-A  WOJ El] T I/O a /10frat4iW,Mx 1%N4. I/O a Ul   1'7 mac 
'i'VT'fiPZ, 0 FLASH, 3.&- T VIA   im 
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[0010] AK Fii-gn— )7 in imA —*4-liA nrAffl. (memory module) , 1,X4-TitgrAgimA 

•[ -(T1 =f     -Ma  
itRIM Wra Ity-MgM fri 1 r    fiM fiMit4 

[0011] - ')Avii Fri , TgiAi 'tam- Tr't g 
VW1A:FRTAIN )1 lEi. :-L-LME-1 Ag ; 
11-4, 4Ei lt_M4Ei- A 1 r  
[0012] - -L.±1.,, c*AVIJ -(TfitAl tkknt Tg'&(T-- itnvuov4 , cPu,   Sod 

T/0 t#-f' -1A- itn rr,y 7'47 , mac_-_>A-Ao 
[0013] - -L•Li gvii Fri, 4- fitTRMI — , L ,n4ri 

[0014] , g *ist LNAJ 4-mit nti-LAL Yg A4t1T 
n*co 
[0015] g*ItITT-Tiwa MI RA- IV tIL Ifx Ti WI' (DRAM) . PAK TY- fn 
74' (SRAM) /4-c, 'IVT,IiitgikagAti 4- T NJVTfit>,,k-:  ra (FLASH) . A it FICIT1[VT'fitl-

(FRAM) .TI    MV-A" (PCRAM)  

[0016] ----L=A4,101J+ -(Tfit2M11   FP PA YXT. n n 

[0017] 

[0018] iA/(y-fiA ii- -- Fr' Alf 
3A.-T o    (DDR, double data rate) t- 1=1  

Fri ,   RAMBUS -(T-MgMa4 
[0019] wiir2_10Jiligtc A l= It* 

n , aAlr   1=_,54 
 ' VEA it, fri 1 r   2_10JITMIE -eAr-il rqi 

Arfri 1 r 1o] nisJifc/Mi'eA 4-   IMRE -A' 

[0020] , fit&t4-fflAWL-t-fr —1 wir - -lrg*iti(T-fimAr 
1- [JA-, r.mvix4-wLnlrgJ ,-At/(T- w 
[0021] Fri, 4- 'fit4tikAis.0,M i TV+ fit Mt,(T-0 
4+-

[0022] Fri,  4P-0Er1 M E< J0 YV14 - , 
nttmx 

[0023] FP,  41,-4 iA:"_q'iM&   ft 1 r lMVT-
Y=J ,   filo] tr J 

[0024] -L Avii Fri , /(T- /'T-, gila/(y- Fi] 
± ntafEo *1'14- IiiMW T ta 

CIA:IRAft 
[0025] , 4-fiA MU M:9, M 1r1-4 ne,vAr o 
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MM.* nt- rrg niili me,v-A-Aitoi 

"igil$[JM TI( wrari ± tug A/1-i12:a-*Iel-st, 
fEfitAPJniA:4I`[.3 ,1•!MIC_I)- MtliTfitvm.1:Tiimi 4&P_II,MMMVT'114 
• RIMIN n 

111-, 1E4&YIJ WT(T-W)-)-UMME 4 1_1V-A f ,lalg.T*1- IMA"" -f'I --

iA- [VAIEjir V-dt-(T-fi4  ri,J fEWAYIJilimi -- r&_ftA1 .:4*4 : 
$[_M   Fir t , 

W 0 
[0026] AK rP -grr ,J ---)7 /1J' 7 --f'Hitnt/VT-fit T   n CPU 11

-1,VTM - .Wp_-_M- 1`,A. 'N'Tfitg-M- iii,s.kEz —l`t.1",;q0MO -IA T. 

-,14.-fE "i472A rii,Jtcl :TYz 1, :l1T-11M114,41!RMi .-
fiAg§14 . I).k RIM /_TAI't'A[J1-,L:  O -1AR/E/kIkYA[P-L- Wi'VtE 

• k" A. ICJ MA-1 ..-A O (T-11,-AZIWiiiici wiirf   10J MAIM-
4'Yz   MA-% 
[0027]   1- wAil4vR  ThA- u,tvAitat) -LALT 
A- FP 0 
[0028] AK In it' TJ 7 —441-(T-fin-MIL T  
iro O . 

I=MalE I I. Miwir IMAI ..-IY8:$1_MiwirtRIE+'alJni,JTV(4-1:$1J1, -.
q'TM>1-,L: - -1,VT'fiA2-0Vii WsIRt-E I*O 

[0029]   Ili '11 T  f r[l liA gifk" T n -1A  MC41:0, M 
_i'- 1`*'I't ,(T-'11,Miwirfri . ' —'[`dr*'Iti(T-fi,-M  .rt- rP,drg*it-(IfiMAH-A-)EliT 

T _Xt/I,P1171AKIXIF4/(T-Miztn411,fiTY--,     F-71TIJ 

• ry- O 
[0030] zny_ —}J fIJT -4" - .g ?-/L, i /(T-
  - Ji`g*Itir+li,AVA'411 .J>- 1`dr-gMli(f-fitVA" Tt: , dr-g*It4fiAVRAA T 

  , !).M Fr Fri w‘itic 
[0031] , Ty-RAW4'!4_a  Z 121 I JO 4- fiA g ./4.11. (dual-in-line memory 
module) 0 
[0032] I )0I'lf-OMII 
[0033] M14-11,MW WJ 4 it T   W,J.0,"=4 
=I L 

[0034] AK Fil -grr,J —)J — '(T-T fk Pc1 ta 

; A irg 
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; (J.RfEiVMKL-JAg*Itlf+fitVR. 
[0035] , A-LMC-(±),Xdr Mt-(ylf WI  AV, 

, J -Ltqac),Adr ± T'A 
Afi-- 0   AJ-LmtgA),AdrgmtliT 

Fp ± A g   n 
[0036] , -(TOM-4-fflid?9,4tkify- , -rtM :4E dk 

[0037] * rrsJ —}J iI a —f`{-'(T-Tit4 fk"ffi 
_1)--tg) --d-1/(TfiM RE ik9,MI_)J FOF IA* ri 

g ; 
; 1)_,CR4 ILMI -Fzi- Adrmmt-fyw.-i-   wI o , A-LM 

,(T-11WEI FP ± Ylr- Adr *IVY-11,MR nkin 
[0038] U-FIVF :/E n gMt. fi4 

Adr*IVY-f "ih". 
[0039] , ± YIN- Ad r MVT'IW-1k 

-' )YEtVil Fri , i. -LLMT)E ),AM A"  FP I -, ± YIN Ad r 
9:itVfiM"rirri'sJaPtA,(T-fitAIVThicijkl-T- 0 i ' , j -LLMTEA),Ag*it-(T-fit 

PN- g V--dt/(T-fiM niftw±.d.-(T-fitza--14MflEl.X4M-II'M 
[0040] AK ITJ iJ —441 T5401, T jA4-fit-RMgl'NM 

fitt4  , iA-4-fiAtz4--tmi3*Nm  —1-dr w, T 4-114 -
f at- ,(T-TiM A"-411 -(T- r] 
[0041] *Fli-LArrmR—ij VE4f;: T fIJ T 

MI 4-11M  74' ,   .J> 

=11 17 WsJitI ttzt-MiEt-krx ji A 
  ; , dr mtlry-

Ti  It' ntFI LtclElAi&-fX)t-1- A iM-1 ,(T-TiM 
[0042] * nla4k; T 

-,X-(T--sv[-ntin CPU /A   4- fit gMfl.'N   
o 7.47 , i&-gvzz 

cwr_---JAPwitgmtirAtvwn- ;gor ) --.Tvy-fitvzwiv[xtuE ;ualEvorg.mt 
nt'HE'-q TiM     ),mrmtAiy- wi&-gxtuEjlr-qA 

*IVY- fiM 4iF  4-M.44441- P7 ab ---
[0043] * T —WY-fin-04?-1EL [YAM   -1A-(TfitA14,41.fli T 

  iz-l--n#1, CPU Y4'J 1 Jni,JozIg ,  
ALIkfAMVT-IiMWit-rXfaIE 

jir-A4g)--.q/(TliAVVY ;URIEAMM14-fiMWT
1A--fixntafE-1- AdkgM14- W, )) '1‘14- '11,MMA-fiRtalg )1 "1.- AdrgM14-

Fr ni,Jt'- F-jtA4-'1VIOVII.P iali---.0 
[0044] *Fri iA IVA —411114-Titgikk-fli, T itn JitltVA" 
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10]rwa ..A.     —1Hr-
   iA--(ylfiA-MAgii4i)l-Fi'h t-k-kYIVAViMtztlylliM   WiAgvacJ irEzi mrmlkft-(p11 Fi'
WJTV9`-, 74' 1* ERR , 41E/A *It 4- '1 IA: €R MAC AdrgM14-
oVn., FP, /AM 'It4'1 1zNi&-k[xlikt-Etri: AdrgkIt4f Wiligafiv U,' MTfitg-0' 4 

[0045] }v. III T -11T- 1,1]  

-1A-,(TIAM-4-WAV-Nnt-kkA/Adrg*It}(1--fi-MWit-EixtAfEW-Ag*Iti(T-fi-MW 
gorg iA-1[Va )1 TE),xirgydvy-lim  717 iA-gx MAIM- '1  -"A g 

fiV 717 , FP, d Fri gx )i A -g 'It 4- 74' ntA'fiv lit,5 
FJ O 

[0046] n AL - ,i,±v4,)-L, Fp CPU HI--1- r_M I A 
id--ntr[A.w)  I  4')I,A_M_U2 -6--.1_--4-T=1)U:ril Iwix-f4LZisii-owsj-pAn1m, uEzia-a,(Tfi4 - ?* 

VJno 

DIA HP3 
[0047] U-r Yv* F11 u .VitAfw*Fligo UMT14 

UtrilMIA/KAY,r AT-ithaV*FliriAnYfi.a. 
h \lk ---MAiRA/Y.r *Fri in 4J -FA- 0.* FIEriMM pcJf4PJ JEVE:11 
  ww*FliiNntutnm,. 

[0048] 1 P -TJ- T RH'-kkJA 
[0049] IN 2 ff -Tr-T*Fri -1,N---1 0!1FritE/At [JgM0 1i14JRI AgMWT-IiM 
wi rivl rmNmo 
[0050] g1 J

nx,Nmo 
[0051] M4RT*Fri-g —I'AN+gdrgMti(T-fit WiA:XWEAAg* T-

[0052] ri5aT*FIEI-g - 15,ANFMg it4441, R1-RtdrAd ill4 

[0053] meiaTAKFIEI-g — ANFMdr-g it4MWIVRANI-IMMWJ 
mAnmo 

E4171c5MKYtl 
[0054] U-F-44X4-* ailinAISAVilali---411MA, Fri -LLAA>1-J-MEEI Aft  
aiKA fi'M AV* FP -1,N r-cl 
ti4FVF41--PrEAMiLteAM7-v-ig.ilt%1%RiELA-1=-Rf4A/f- A/J:Y,i -L iil:Y_WPAA 
*FIEIWYJNTP-MA2A. 

  pAn'ulzi -LEA,,KiTfrr,J*k4drwffiii*Fliiivr,M)±,m-A, 
fa .PJ)RfFI NWJII rr,J rr,J nri" 
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[0055] rl R7T-,- T*Fliri,A- t - ,VIIFP-(plfiA.-VA 100 MAM-41Arl -'ylfitVA 100 ii- rj-M 

T &I'T CPU(   ) 1A1111,4 "2_11A J C liT,mA 100 ,aml--1 [in 101 

(TiiM1 44",ffl. 103O .Yg T -IAFfj,N 1 Ew7i--Aisy .hi-th iYil 1=P T -7 -(y-fitgowrt, UAW 

LL ri 2 1\-,3 1 - ,L1 
[0056] i iig 101 4 [iX4-'(T-fiAMW-11 103 tfeF
[0057] i(y- 2Mfl. 103 ,amtklgf - IA 105, i(y-%ZtAffl. 103 iffalalgf- IA 105 
iftafE e.A O  CfE LI 105 Vt.* DDR DIMM( XtafM- 4'XA -IJAIMT-fitg4f-k" 

) im-cam , rL a DDR-1, DDR-2 Ost, DDR 3 
RAMBUS 
[0058] Tip tVii 103 t - M., IA -11T- k[X fiA Fr' 107a-107n M 1 -

109,
I 

9 . .Wfi -1[VT-Ti [_MI 109 JxfA R tfL4-4X fiM 
107a-107n ini&-41Aliv 0 , 43,-k.-P;64,MTik ' ,fi 7171,4M 109 iBlAtNi(T 111, 

  A trVT- EMT- fi-M  Fir 107a-107n t a / P,k0)1.41. PM IITIR Tirt  

—IR' VAN+ jaIt IA 105 `a 

107a-107n 1A:±wsjw-go 
[0059] 4- 24 AA. 103 ilc:NAt IXJA4-Ii4VA 113a-113n, 4  FL  x4-R -n - 

Fir 113a-113n ia-Arf,j31-(T-fiM741 _jg 115a-115n, JElj IMlijX4-X4-)L11411)-\]3&,(T-fi-M 

[0060] 4-fitniKla 103 J.J. -- tra N' t -  74 117, 0, Riftx,..IA314-fit Fir 113a-113n nivu. 
46- 11- '7E 117 'aMtAl*VIA'ajt_ligi' 119 iiii.*-ITilydat -'W - W7' 121. Mt1415-0AWAI Fr' 119 

113a- 113n j'M ,qa IzIJ &it it i. -Lqr -$: TA. s 
rea1   121 kTft>(4415,i A/(T- i  -15-<: ni  , IT -f;?*ix4- #_WqkiLiri-j---it__'q 

T -,ItfthE< 

[0061] i(TTiggl4A. 103 tiT- 1`rtJ4-!/ 0,1_4[IN 123, idk_1-*/ -gR LI 105 t' Ll'k  I-kA[jg 
101 R± #4EtFIWLIMI R3-,K 103 17x4-wLrii,r .-a 

[0062] -(T-TiAI WA 103 j/ '2, *TM KqM TR 125, Ul ii i>13.1-(T-fi-M Fir

113a-113n 17:14j.?6_ ,64)1/(y-14X/(y-fiA TT-i- 107a-107n ffijiyjjaj),47z,-TA. ja4),7:-TATAMTTT-

125 u , ,M —Mv_,- _-A, s:TAI•MITI 127, I_M:$[Iri TI ( 113a-113n IA-TVW,4"1-- 
AXMWIAMT-IVT-iiM"E 107a-107n ri4Jtv/F. PITAAATE T:ffii_MIW 125 FJ- L'kal =.1a 
f) ...AT-$[iVA" 129, [Vali] ),A4i 4'11/+EV+10-VR" 107a-107n iPkIktag)1 A N Air+ 

113a-113n intAfF O   17 13AtE- 1.43.$Migi 125 li- ITU'/Taj=1 -4'11 

[0063] i'T-Titg4114-11 103 ±J.--/KMNIV-RTY- 131 a ti 133. Akktk(y- 131 fljT-w,(TA 
ixrvy-fiAlki-x7 113a-113n A'±nrclE.   131 IYPRSIL   IVA 

iAliirimcr- q- UM-i -lth"--"AMERgl/(T- 131, 11- if 

ER31Z U1,1 A'  gfl'Affl. 103 niVAA4 , O NIVX-(T- 131 31k_tiffitri W 133 1tafg l=1 
105 AIR, 1E)X 113a- 113n f rimmil-±-(Tog-i-r4-- 4,-4 . 103. i'fl  Fr' 105 iE 
),AMF[Vgl(f- 131 R1kAIYJMEWAWrI*01f)M Fl 105 4 -stft mac, JIiffklAME Fl 105 
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fEiViAMEaM4-qir4VAr. NI[VVY- 131 i*RVR" 105 1-11- 0.V-

[0064] -7)3WV)141[VT-fiM 107a- 107n   113a- 113n 

Aftffl- k- inWIL'7 10J. 
[0065] 1 Rrl 2-7 RFljt*FiEri,,N 1,--4.5,,yorpTin,,T.Iimik-Al 103 nw4f/F,, 
[0066] FI 2 AT T4 -0 - 1`ZAVII +MN Eh  -1- [Jg 101 "1.- A-MIrk411,-(T-LVT-fiAR 
▪ 107a-107n ni,j Jj 200 MAN10 Li s& 200 'aMI%- FAVIF 1=1 105 f-k -k 1--4 1_1 

101 R± 107a- 107n 

A ntug (201) ;MM1=1 105 iMIATIYIV`ri - R3XIM*- 141a”7 123 (203) ;t4N- 4-

1=1 105 fERitarintAJER3±ffl•(y- 111(205) ;FIT4'. W't wiir 123 kJ-WI,ZTIMg I:11+31111A Oi 

(207) ; IF T W 123 RAITtjA)---M-4j-A;Pkt)14144fiAR744$1,1a-- 109 (209) ;4j-h,A411, 

€X4-TiMAil ig 109 VC),X-rt- riC,I -Al 123 tk-kTli g-r fEkg,(T- 111 FP n,Jtur 
(211) 

[0067] U'RM V-1.-Ai2:-LLMIN J4i If. (T-   nwit 

[0068] --L avii+,1/41 rldVA 123 11111%tRINTk-kRIn-6R±Vin- -O lz 

-L ,ffhVil   123 -ff-1 UPJOiWkTri almmfi ilWr VA /E  gc 
TrJr ---a3& 
[0069] rl 3 ql "IA Tn 101 

107a 107n i*iffx*Ig   300 rmifyiy.t r,   300 'aMU- FT)M :ZzlE4 Ft 105 fka   

101 a± iyjA41 4,my_f[x#,fit=4,--wi 107a-107n --- _iAt - l[Vajgni,j-,,f;, (301) ; 
VIEkU 105 tEtkATIJinii aAftii -r,i py,,f w,  123 (303) ; 4I `rj 47 . 0, >1 Fr' 123 >(4-R& 
An-r :dl-illJWI (305) ; -rtj1 Mairr 123 IETTMJ 7 a :ISA 41 ISM KIIT- 11T-TiM 'iPrr1 1. 1P4 

109 (307) ;MM6411,-(Tk[VTfii,M74-'4%_AM 109 WIMlitTlinr kA[i41 44)-LVI[VT'iiiblj

▪ 107a-107n alE)TIEi2AZCIER3-S__MIZZIET- 1=1 105 (309) ; C IA 105 IEA'fzjg 
a r1-:K4[1g-4 101 (311) 
[0070] ri 4 X7T-C- -f -Ili 1'AVIIFI=I/A1)-,1il/(Tfit -TIT- 113a- 113n I',-14XtUgjir_AM 

✓ W4)1-(T-k-VT-fiM A' 107a-107n II i‘j 31 400 ngpsi)viii 31 400 'M U-FK-VF 
1=1 105 itz El]    r-lt- $[_M1- 101 a± rA iti/T-f Fr' 113a-113n 'a:1 MM jj

•(+EV+iit )4TR" 107a- 107n (401) ; 9X LI 105 lEtkapinvitfa3 , 
Fr' 123(403) ; 4i "ij i. 3 0,44i- 717 123 X4-k 1kTliInr afi -PiOi (405) ; 4i W7W 44 - 717 123 fEk 
italin-rt4- 3-CtP,-A" —tcjge_Al [_1=- Fir 127 (407) ;,M̀-- tdg - _ _A/V. I' 127 tkjE
&Din 113a-113n i&-f[XWE 

117, f.-- 4Ei2:-LLMIEl- -A;-10:C1/T-14VT-1 7R 107a- 107n riVft-J - #4E-1, --(f- a3-S__?-0----43 
RA411,-(TfVT-1 WI' iMI 109 (409) ;'at 'W 117 N3VT-Ti

113a-113n 1*-14XtM 131 (411) Az(y- 111 ida.AA *4), -1:4*4' ,.ffii_j+-,-;T' 127 ))01 

EV-VT- 131 t-k-ki -LA4:AIE- (413) ;Mls,FI+41,i(TER-(T-fiMWKqM 109 MEtktalJnii13- IE 
-(T- 111 FP rrAug--Amwktuy-Evy-fiAR   7r,' 107a-107n (415) 

[0071] ri 5 T /AM FIVI,-(+4V+fiV4TR 107a-107n itf[XME 
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z-rj A IA 314 VA' 113a-113n n 500 nmjyrio   500 -FiA'fiF 
1=1 105 C Fri IVAIM 101 ),X  I 4')1-(T: k[R Ti W 107a-107n i*-k[RVIEW-EiA 
IA314-' iR 113a-113n ni,444,.- (501) ;tuET- L 1 105 lEmzpinigO4-a3xarl- re,1-,
W. 123 (503) ;4i"i.J , I. e,44izW. 123 M-RIATI_Iini4 -̀iJ x fT J (505) ;ri.J , PY,RW='. 123 fE4 
laPin-rt.J ar±-)r`=3A :An$1_Migir 129 (507) ;A- s-•=z-ft1 ..-An$M   TI  129 tklE41
1-1k9_1 - ,i'-- t)A-41.L rifiVIXT-I[VT-11,ARW 107a-107n IA:WM ni,J,44- )I pA

?:\A pmv-Liry-14x,(T-rim-A- 4- iim 109,f'  4P,iLMIE "-1- A IA 31i(T-' A"" 113a- 113n rljg - -
41EiVit-J a3&,t,/a W 117 (509) ;41 Pfill'i-H1T-I[VT-'11,-MWn$ii4tRfg 109 RLIkPin 
▪ nffi[J -4J ktmL/(T-k[x/(T-firR  74' 107a-107n IA'-±jalg ifM•=--lalE .T#Zn$M  7( 129 
WW,C4fr 117(511) ;ff Ti  117 tOgfkikPinritf /EtkikPint3W-1-AIA314-fit Ar 
113a-113n (513) 0 
[0072] rl 6 1--1 .$[jm 101 JAIA314M -Al 113a-113n IsAIMa 
crlsji, 600 114JAVAO   600 Rtnk -FUTP : C 41=1 105 101 Ma fA 17,1 

Ti   113a-113n   (601) ;ICZIMIFI 105 IM&P_Inlit-4 -
123 (603) ; 74' 123 X -tkitkPirrsIr afilliWi (605) 

123 +BEPARNVElk-lk9Jn- -aj fajt A"" 117 (607) ;WIM A"' 117 VC 
Wi3<_Pin trJ+)'AIA3VT-fiMA' 113a-113n tca:fXWERW:kify•- 131 (609) “ffit 133 
),ANkRU/(I 131 4- 1-ikjaIE (611) ;ffi4V- Fi 133 taitzDnymmtp-m -A1--nam 101 #1-0 
*n4A: (613) ;*t ih  133 t - Fa 105 lEi. -L'4ZITR3 ,- 101 (615) 
[0073] x4u_ft.ni7v-sJmilp.-x-7-J--viRtn, 
nicry,alio 
[0074] yli- aix rti , IXIA-(T-fiMiri' 113a-113n 114L&-Pfit&I'T-IVT-fitR   107a-107n 
ZiE-0114MCIE AI - 1% .j.T_114C1 :An$Miq 125. 
[0075] PA 31   1)  Prti   -L T I).k , 

nim wo, -(f-i nc,I,L-A. 123.1*1- Wi' 133,Zz :ATIM -a 

125 VaTVRT4' 117'-o 
[0076] /(T-fiAg6fAffl. 103 i*9A- (MBIST) ( 

▪ ). Q Yv PC] V „ aIJ   > OMR ffl. 103 ±r- -TiM nio_i 
125 A- PIV_,---IAM717' inn itimAYmg, 14--  tM*. 
[0077] ,  Z 117 AI - OsAileht.E FP (abstraction layer) . 
[0078] YII--- 7L -A1.Y!I Fri W' I' 113a-113n T l'T-'(litntRjVig 

UN4.- -LI -,Ft- iti,-sktnt)Vilfi---, tL O' --mitntruirm 
V-LfIliTT-V, MIR +13U T   T i7A . 
[0079] -L IV+ , 'RA MM. r-ifird WI a IT ik" AAA WM 

'-i:AMVT-Ii,ARW, .0,),AgMVT-fiMM&-
OTIEizi-MILM/Pf:ViR1RithfIl l141-i±MITATY--(T-fiPAU 

Ffi=f 01A PPS, C rii ..AA/(T-liAggt-OAA   itifAMWT-'fiA.g 
-A11=1, )I vidsPwAitnAnnry,RitummIt4-11PARP-r1=-LATtl-LVAPC7, 
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g *It 'RA frst, E - ni,Jtum M A  fit M., W% 
o*Frliwn-w.-g r- II- uviiitiiiitncAxtrmkaimmomAcFm/9_-naft. 

[0080] , I=A-7)Ths,PMJ1,4-1[X,(T-f   107a-107n I+) I V4---1 \- E( J)efYv 

ir -(y-,IE.?.-CTLVIANA-(T-fiM IN. 113a 113n rmtx'tAyv±ivvT]=ri 
[0081] *FliiiNnVy-fin-Mi *IVY-1MR nttl : 

AR+ ri 1 1MR CPU 

-SA 
[0082] , mpi--iraw,Aom  osal-fiAMVJMAKfF, 

fthitm JD-T=0 
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2014 

203\ 1,

2051 

2071 

ilkia-+MICE 

4E.64-A31*4.3)-ndSX 

EOM X3IM4 

*4-33-124tXMINIctIl Agfa+ 

V 

209\1, MOO 

V 

#144xVia 

211 illAMMIffigaili#M4V5011ilgia-4.4E 
N47+ intedi n A ir #1.44x4fORN 

rl 2 
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3.21 

3011 

303\i 

111151*4-

4E*4-A3M*4.3)-AdVX 

305i 

*4 -331EVRAJDNIMNJA9*. 

V 
3071

tt+311EVEftilV*4..M SWIM* 
VOJS 

V 

3091 BESIAIRM4PISHIP2SIJ V1.44x4fAM 
witffitax#amema17 

RIM n EOVAA321*P2SIJit 

KI 3 
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4 

401 

403\ 1,

405\ 1,

IE*4-.X3X*4.3)-M22 

*4.331EVNIVNR41451Nlilh*.4. 

V 

4071 *4.331EMERAn.64. —fitte3Z431 
VSOVE 

V 

4094 Z—fictiMaP2SOV233-Alail*- V 
3EVWfulibAs #1,41R4411,20.16 

V 
411\ 1,

igrolaKEtid XVMSN-ige di MAME& 
Itga4 . 

4134 

415

fiffirai#1Efit0231 4 

V 

itAs #13711xVfitiannliENV ilcifla 
nAm3Nriastvavilx 

IN 4 
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5011 

5031 

505 

507 
-6.31-Aditi2AV*4- 5=MORSEE4 

ESJUN 

E*4-RiX*4-3)-ERN 

44.3-}EMEAJNfialikIlittio+ 

V 

509\ 1,
14- 0MSE4APIS-MR33-Alail-64-

324MaiibMItIMix4fAV*111 

5111 
4- M181.41K4filaNSPISJI5WiltrI4 

Ilx4fitUIROffietWYWM442 

IDEVNIENcfinANA4itaN 

rl 5 
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6011 

6031 

6051 

607\ I 

Eitr4-1QM-64.33-rid4tM 

*4-3YRENNA Nfi4145alilti*4. 

*4.3-}NEXMAitn*.VMAN 

V 

6091 Vgl*NRSINX4fitUNig 

611

WW1 

*04ANANItte41111kNtA 

6134 

IMURIEgi& PI MR/a*** 

V 
6151 

IMOSMEIMIMEM4* n XiX 4*2 
Sita 

rl 6 
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[71] MIA Tr±-(y-fitfl/K;A 
ith tit   

&FIA A F•L-4 B• pt 

[74] . . ti14-U-V/I.Vg +IA ( ) 
1-tiTA 

Rf[J0*-+ 7 A- iA FA -1=5 27i 144- 111 9 P. 

[54] 

[57] 
-(9 

t( RAM ft th tit .e , TIJ T f L13.c 
RAM   nz — lctm-,g_z, )11 RAM iz 

um-- -vinz —EalLggto g 
RAM' itylliM4HARnZ=ithit,CAk. z=t4.1E-,a 

iiiz=1.=lat.w_to dr w/:it 
NAND 4-liA444 3Lt4- rriZ c-, L`_ , 

  NAND #44244- Q i_t_4-crJz_r_K,-$I.Le_ . 
U4T1g2-X, JATTI-Z 

ittiLt ±ALIkZ It±iL)1 44Z 1112,t_MItYrIlk 
NAND 4fitZ '14 rriz -- ithErri w, ATI1 

Tigt4 fitAVj7 n 31& n v-: ,[1 RAM 4 -fit o'r 

itintag TI.1m *it NAND nz=tttth 
ArMtE roJil<M1M —Zcit try 

CPU 

DMA 

20 

28 

Eil 

IVICU 12 

81513.811811 
S13.8 11 
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1. ---lrliMAZMIM, "Wt: 
M-ot, 

5 ItgA, 1,1J-T- AMt RAM 4-'fant nit ; 
PIT NAND Mit-b14A Qom; 

drAmvy-ft , ffl-T4-1ZJA-Tfifr-j14-145151Minq I Pf-r-j&P"-TM I 
IlinnaW; 

PIT1WAM--i-LiiERMATO& NAND 
10 finatMMEJ-tht[1:, I=SATIAWFI'PVIIT NErlit NAND #1424 =1=1 

inZ=i-thitil4MMAitaMnT31-AV:it RAM #(i,WW,,NratW; 0,Sz. 

/A-T-RV7-4OT-rj& NAND #RAWAN Pir3e1Z=littiAn WTRA 
AilIfirgiiMi'VIWIA Mt RAM #litArl-lremdE rriimezig---Ritmtwo 

2. totUilv* 1 Efr3tn#WPIIIM, z;t4-611 11fifr3AillLa 
15 RAM. 

3. toRfUM-* 1 E3tin-(Timw.mig, 
l'ilf-A93EA—tgIMI5c NOR 1N613-+, )1 -' Mfr) NAND #ii0MW 

OlVirizL NOR filT,IMM 
4. —41114-i-ag-MM, 

20 m-o -A, 
=ta, )14-T-- ,:t RAM ,(7-fiP Qom; 

1EITT--- NAND fi R0,3 D114;
NOR 44-Vg-, M-T-44iPAITTrjt-WiNMfignA- I ''ftn TOtTif '3 I wit 

WITT-A Mffi3t_MinrY,7Mfr; 
25 ffl-T-Wfr3t_51--0-ITM NOR tAiSk*+, 9t-MITgkiWiTA NOR 444', I= 

SJITTAfffirr3&A RAM 4-Ri % mmc NOR 440-UMfirlYAN; 1=a 
111-f' 11E41  MA 4-0>JAWM NAND 4-fiAg . 
5. PriARKV* 4 Pgt.n,(Tf-VM$IJA, 

  M-T-41A* 1  trL:*iwn_r _43c, ETT3*:ANVezAl-fl4,1: 
30 tanittbjmi, NOR VHF, RAM th1VII NAND 11F. 
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6. tCMI.M* 4 Pir3Erg#10MM, ilt—,VMA-1149.1Pfri&V=iga 
gMt RAM #444WW. 

7. twVflia:*- 4 Pfritn-NagrM, J=0411-Tgk'fiFEfig Mt RAM Mit 

VAW OMIA NOR -(74-VgfWenPir3taili 
5 Full-Twfiiem—itilF04-1-91PE3& NAND 

minpr inz=littE, 1=RPITarr410#11-f   WOK nProet NAND -(TfitIMN 
nm=-J-ttEntrgmigaft-rwlg,:it RAM 4-figg*Wil'AN; Jx 

PITRIVT-fitAPTO& NAND MitWAN  '(ig 

AlAll`PA3M4nPfr3&g  RAM fit-RN-FP WitzlEZIEA 
10 8. --#44-o mm, ' ,ft: 

E-td, MT-4g i[t RAM 4 ,finMN4 DATA;

E:- )41-T-4 NAND #faM.NAI=13,14; 
V7-2k, Pfr3IMVAlzffiT)14/1( NV-

15 tailT-thik3-J-14C, EliT31 RAM 4-04P AiTintrkiVil 'Writ NAND 4-iing 
aftnarF. 

9. 4 T M, /MA: 
11-T-),Att airKittm--i4frovii-v6-i; 

=td Mt RAM -Tii( gijk 1=11M 
20 NOR ir-a -t-wrokr, I=I=IPfri& NOR VMMtMaM_WMit4AWN 

dittERER3tTI$NIMMEE3V- 0-A±M- 1-th
WITT*n-T- NOR ttiSr-t .J.VeriA. NOR Ming, jr3,t4q9j2MMW-i-it-
toz_hnZ=.1-MATIVIn-T- RAM -(7-fAZINMVPiA. RAM ,1174-4-n, i%Re(Efi 

A' IMMIIMI<JT3&Z- o_Janz-Ei- Akull-T-rAta NOR tAar-t÷JMI IFA 

25 RAM 'NM 

10. ---#41AWM, /MA 
P4T)At#MNIM-thbEffi--'4fIllWri-

=1,g_Q, )'11-Tg') - ti RAM -4-liNPAN4 
NOR rg t(T-fit ; I=Nz. 

30 VT-A, 111-₹-#T** N EfiitMtizg -ItzM-fl4* NV-
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tani-thE3-1-nii,dmilOv NOR Mi-WkWinfifri& NOR 41-MR.N. IIFYv RAM 
fingaWnPf-rj& RAM 4-WWW. *MIA NOR MOMWMf igrIPirj& RAM 

Magg4MINTInti/F. 

11. NOR 4-fitn, /MA: 

5 Mitgg-MMANZ---4AfilZEP_AtZ, AAA )1J-TIM NOR tN5Crl-i.'"Iii-Lin 

M- igd; 
PTI-3&41A2MAIMA--%P.--h PIT*111 NAND MA- 41.)345C - NAND Mit 

*M.11-1ThiErinZ=t_i:1; 
PX-3&74-M-MIMa----%A-h NOR 44i-M, API-T-4Ti)A-T-MMEA3V74-it 

10 )f )41-TMPfr3e1Z- 0-V-V3z NOR Iii *J I *ALT 
fr  —,gd_haB NAND INSCIIT , MAN NOR 41-0PANnger; 
NAND #ii-MPATMZ=V,R3CEDAVZ, J=1,4A111-01Piri*.:A----MAELYVAN 

nPf-r31MTI,W-I; 
A FIV-V&Z----f  Igk=1=1. 

15 12. tcnVfl.a* 11 PEA in NOR -ft-fit2N-, 

P .M--4AWRYVtZa.    APIER)11 RAM 41-4241N5C 
RAM ri172fit ikffiffitio 

13. Ai * 12 PfiiIM NOR ii g-, 

--1-0IJEfi-3zEz- tan RAM 
20 14. Ilt5aliV)R 13 firr-Apm NOR Mit4, FNIX-3& RAM 4fing  

MC,Euraz, )i 
15. IiiRflit-4( 13 pin NOR liy-fing-, j=l, EPP/I-31 RAM i-A-4- .-A WO& 

MittkIMInPfr --1 ERRM11-_,W- L2,0 
16.   13 PE3ErJ NOR Mita, A rIAEfr3 RAM 4442PlIfrafFAI 

25 -TIMP)T3& NOR -N-A-50-3 '-4APT-r3& NAND Min-s rrgAiM4-. 
17. ttriVflit* 13 ET iln NOR Mit4, 
4-1A2MMErgPfr31Z- --VRYMZ3R-- --(A&42N-, TUAT-NAPIT 

14*N - OA ri4J1-thit3-)-)uk NOR fPflifkfrIViii& NAND #fitnn NOR tfti: 

30 18. FIVal_IR* 17 EfiAn NOR 4-fit4: 
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1=IPT-rA&-(7--WITT-(T(i-M-T14*N.M- tninitAbit NOR af IP. 

PTO& NAND i'-+MXIY9 NOR 4g,igki: qv, RAM *TM NAND VKIIj ; 1 I IEI 

  A' .JK rfWAP 

5 19. ----frWITNAgg, 

44-ita-nZU,  PA 

)4J-T-_ . NAND #finfal=1.11-1-0MTitgt RAM 

I=S 7A-T. - NOR MiMa niv-vm Rita; 
ilf-OIJEfii&V=,g_ -Ain NAND Miii4 ;

10 itfOriEfr3*151- _- ,,q.0--- 0 RAM Aii-M; 

it---towtAnitan NOR 444; A  kA 

R Erlffii14-1VMMorPM_V-TTIAilZ- 0-kEIMM NOR it,afa.. 

RAM 1*56-4 fri ATA NAND t)345a... 

20. 045MM* 19 PE31[14716TiVan,  rtiffi3t1E144fitUkr-  r-tA*, 

15 IVMZ. 

21. ttritxfia* 19 Pffltil<M4Y-I-MA, 

E03-rat, NAND )4-'(it a  A'MTAhltYlitZ, EfF3- : RAM 41A4M51E_-3t 

)7Y4ERMZ, IS4g--13 NOR 44A2RMIVEnVTIMMULP 

22. NtaliV>i< 21 PfrAniffri#M4,  FM*L51- , M- 411ME-Abl,Fb, 

20 MTVA.15A --- . 

23. tilltOMR 19 Eir)&nifiA(71-44, JA,FW-3 )(7-fiUM$Ii4). 

FRYV,Z, nt NAND 4-1V6 ----VAERYVVZ, PTT ' RAM #fit-M-RW31 

NOR #fitgPAW4SZIPAiVTMATIIIMFP. 

24. #1FiVflit* 23 Pfi3&MAJTJ-Wing, Itil=ffirr3151- fil%=%AiVeeo 

25 

25. ORM*. 19 Efr3einETY7W, i=1:EMI NOR #finkifflT -41VVI 

fu-4, AMSY11[=urijaTIOv NOR --titnprotm-degt_unm-ittE;  
RAM itiltn _,51- 0A_Ell4JA=J-thflE; I=RfIFYV ATA NAND witinnlz-
toanzE-J-

30 26. OfRfla* 25 protnowang, ArtiPirit NOR ,(7-liMpHiL--, 
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fitMENA-TfeiMPfrit4-11-0WVAnAfFinfilitif-U -40 

27. tvitRTIJ* 26 Pidtnie41-(742N-, A FIIPTTj14-4-OWITML 

AJT4ifit* AziL*MW=It4_.443c, Pfril-MM4(14* A M — ta 

inittE3-tiz NOR gg' 'WA R& NAND 4-fingn NOR VIM fiF, RAM 1'

5 ATA NAND AfF. 

28. 0+0IM* 27 PE3IniEll-ftifit-n,  itiPTT3 NOR i(r-fitiRAI-Tik---V7- 

4-0APIEWATITI-j& RAM -(Tf-VPI141011-T-WIW-3& NAND #finkn NOR tAN 

I'VrrAjga{7-Mfinf-U40 

29. --fiti.t491 0#1-4M-, ,a16: 
10 ,(7-f-UPIIM, A A-ATITTIOIJ   1  fIli*N) I )11-TI-VkithEM--E4frelEM-161

nm—ta; gi-T1149J NOR 4-1A-2-§nM=0;1; PI-TittP1 RAM #fitag-nm 
J'IlT171. 4RINAND #fieknz matt 

ilYIJPfi-3*_1511---da0 in NOR ; 

114-0IJPE3&M.E.--dgdO RAM 444 ;

15 114- 9,IPTE- Z ing NAND 4-ifi-t4; 1=R 

MYZ, PI-T-44-4*    Piri&MVIMMT-14.0% —

tanm ---1-thfib-)-)A NOR 19VIP 14* A M—tWi'IME..±-gib -)tki Pfiit NAND 

#fitagn NOR fATUarv, nm—,g_tmE1-1-thtbit- RAM Afg, osdq 
nm—aarAmthhaw, ATA NAND *f p. 

20 30. tIntaft* 29 973Erg AtTiPX3& NOR 4-lit-RS--PX 

itAii-MMIAMIArd EDAVZ Fri 

31. tt[itaUV.R 30 PfrAMEAMTAVig#1-44, FAA RAM 4-40fi 

314-littk-IMMUIJ --MAEPWRZFP. 

32. piitxfm* 30 Pi-riling   1  tIlATA Ing-(7-IVR, R FIAPX31 RAM #lit-n 

25 'a VS, i=aPfrft4-1-42M-VAZ'ATIAMZEDYMZ, )1  FUEL PPfritM 

-4Athi,EUVOZ-PfrAMEMMCEUVV61-14kA--Z_10 

33. •10,01_1M-* 29 Pirj&n.tttATrifiZMifing, i4,' 'f NOR 4-1 T 

44-4MENYITTM 4Pgt144i-UMAIMPTP MYJt-f-U1 

34. NOR IVIINitit, 

30 44A4M1Vg, AA-(APIT-#401±in ftqn 
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lt-AATIITIkttiUMP137,11hERWAir-61M —tii; PIT 
RAM -11T-faMniv-vm=_,ILA; I=RPIT-4 NAND #(itZa 

itT- IJEA3E51-=0-1[14J Xtt RAM #fit4; 
5 /11-0 1JEfr31-E.-- t0114J NAND #fit4; 

TITTWfi-351----/gR4& NOR I -7 Qt- tom, )1MT-1497)&5T- 1-th

Ji.LOWAPE3 NAND #ROPPITA=1-thit, o.BA-Turimd.-A(AfOft3& NAND 

it-UMW, # firri& RAM '(it-MIIIIPM-T- Sr oK -W.< NAND 4-lit-M-I=P 

thfintivinivta(T-; Jac 

10   RAM riAffi- Titntag4ANAND MVP+ NZ= 

ifttEkLintzCZIA rair-4E- Rttimm 
35. PFitRfia* 34 ErT31n NOR fAlg444, A FPEE3 -T-4LIWANflIPE 

3E1IT-IV+IYAM/NA-4-fitAfifOlirmXti44-Mil 

36. tirltaq5* 34 ) kJ NOR Olg4fita., gXtt RAM Afr-V(A 

15 NffikEY7-ii-MMIPVP  it  EPPW34'fitM-MIJki - 71C,FMtcltz, 1=a 

Al=1Pfr3t. NAND 41iNg kI tM=iftIrbVMS, )1 RA ITIEfri&M- frIZE-WZM 

37. -- 11'4-'(it—
4i-A2R-VM, 1  t11:-*Nft=lit--1 .+Z- 0-1, flat 

20 • - 0--14-C-1-411;4M14; 
itl-OIJAVI'Mlidgfl) I A-AVffiggAnirliaEM; 

itfOl.lim tam ifi tarrg NAND #fit4; 11 fl 

A 1=1=1PT-rj fIls _Wn-ri--- -A--h MAPTWII4ZEDAX-0101 NAND 4e-i-litan 

,(7-kko 

25 38. onto  37 pro&ny7-famw , ; , aTA-: 

tai A-A"fatffiaS'Im=fitraEm; 

IVANZ--1 -frIVZ FOS40-tffl 'WAWA Xit RAM i'744; )1 ri 

A LI=IPT-r3 191 iiik_MEA=frIA qYVvIER3M 9:St RAM 

30 4-munmx. 
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39. 

44-MMIJA,  R-41 Vi` /14nV —,elt ,  

ITLIMAIUMAC NR144-tgfrIMS-n)E11-Ti PiTielZ—tdniV-IRM-40. 

fM4.thri 4'51; VM-7-itaRIVM:_=i0:1; 

5 111-0 1J- N --7-10) 1 P.--flv —tatwasan ---irmA_A; 

ivoliv --4434,40m ---tto,gan NAND #M ; 

illffijet.tvmxn-T4--t -A-413tilfifT3*j.51—frnizEoulprot NAND 40 

MAX; 

Z=votanv=irnizEm; 

10 itaym=irmqyvi igvr_vm tang y.dri RAM #ii-M-; if  P 

3E,WIT-3151=frI4IELIWitffiiM Mt RAM 

#442M-fT-X. 

40. 

i(Tfin-g-M-2g,  A-A P 
15 J1 '--de, dA -T-MA-4q -1411M-1 1-kitittr -- I-ffIWRIW 511-T. NAND # 

M1:1/14-0A=0 --I; frIJA-T- RAM MUM 1=1 itf-MAE -Ita ; I%E611T 

NOR 44-0R-A -I; 

ill iipT&z._-__,e.arr,J NAND i(Tfit4; 

311-orintzE -_-,e.an RAM 41i-Mg; 

20 ilfOliFfrizMINO-010 NOR Ming-; 11 FI 

14, ri=iffi3t/(7-fit2MITNPVC-TAPfi3A- nm - ,IL: a nil 

NOR it,arti , RAM 1-N5613- fit ATA NAND tAi,56-1-3.0 
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?A- riwTfinonn$0 

5 4. -ii   2005 if 12 28 HIX5vc_MilifollitiiW 60/754,937 nixtv, 

k-Uf AA/z) I rri4-NA 

4, FA6R--fltqfliMPAN, _tP„-)*±-thiA, 
TILI'5COMITIAJM-A[I'gt-MERitz-AnPUJ , 3 

10 WIJ NOR ;W U, RAM #4,14. JEllfrilIT NAND #fiagnrAitarcl-allithAV 

'M NOR (PNOR) yem RAM Ming, 0,a MA 1?KAindrAmt NAND 41M-

4 ,af9] 

i-V(AAP- IM I NOR #04KVT-WW: 

15 i4z.a* 

AMIPOILAXR4litig, i a SRAM AL  DRAM(a-A- SDRAM)  PSRAM 

(- F)‘01-t4//M RAM), A'1 4 249,*=1= Fin. Jik)11-t, 

MMtA4__ELIkt-TEC-9-,  FWMIJIAR_Mtk 

Min- -1
20 Mt- NOR 31 -JAMIV-I-lit4- k* ig,i_.-Alt_Mn.,   

RAM ntrivi-Jtqw -thbEa.a_mitatititi-vi , A-41-t lfAM- RAM ncriti -inmc 

RT1---1,tr-fAM RAM rminiAt.qnlmad±f-p-

RAM NOR Tit a WfitTIAIDZ44-MAN. ffr7, FLIT NOR 

41A-ATVATAfP, n RAM AA5, istPriMEOMAZiAtg, 

25 hfru+Inftg-Mfri tz-MMANTY,NR-11,41M NOR jc,T. 3A.VicYv NOR it,

iSk AT 4o A-h-ec*riti, 4---yloitgi .=Hin NOR fg],i/SCAT : 1)4a4)71il Intel avri 

tmco-3+ ?6T-rmiriN-Aav- ; 2)4x4}3t AMD a4ntihi,56-f;.T+ww-ro3 

A/11----fMAT, NOR ,Ming-NEPAni_t4- -- RAM ) 1Ii

nturimittit. n`u  *on NOR 4-ling4ANtAl%).1%,14AA 

30 hr tcn SPI. LPCAINMaa, 
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NAND nlqWQ'ItAlingt, 1Z4JAVO>kinil. 4A -15-in NOR *W+.

FA, NAND 44-MIME#R-M±M-IMAIRIEWIA, J=VVIIA Iniv-)----aAo.iinin 

*KA#R-A-. riu , lEIXTIMITAMMA 

A. NAND 4?-102N-A-fA trYftbs ik', I] LL NOR _VT_I-Y1-•#,', /Arm Ptu* 

5 LtM&C-Inift-iita(k*. 

FITT NAND riigmbom&rioni-se6nA2k, E0 :1--4-1,44V1 NAND gkW.K 

Mg NOR rf,v4i/F. 4AftAi OneNAND in Au) in---friiiv-fingkw 

itM RAM #ii-M(afrcia/riliftlN91 NAND #iit-RVIVA NAND -(7-1A4MFI-4WII 

MT, tlikAlg NOR #fingingef. miff], OneNAND 7A-iAyvxA.tijnIvaikg 

10 OW AID O z —, oneNANDN-Mal4nAJP4t filiMA-1AA0A 574 rd&C 

Wit. EITTPIPAttnrvii RAM A, Elk RAM ii=1 ntirg TIT 

gra? T  _EIJAkt PIT ) A NAND ril.WMAkiX RAM it' ntomi. FP mg. 

Fro, E OneNAND _V=IELAI/±'EatMNAikli:WY-IYAI/P, RP14*n RAM n 

IMVII NAND FP rrqw-A-pwl=ft#MiMM, AiEtt RAM rrrinlecgki min 

15 fag. RiAYgkEi OneNAND ArM -_-_-/NWITL8+TIVIZIR 

  OneNAND , OneNAND RmErg RAM W4 1, 

AA W AT.P5c-fae YIN 1= A-1A OneNAND jciTIYJ NAND n3-)-

RAM Mi3-J''+' IM4g. 1-4TLAPIP tE*,),A 

OneNAND in NAND li o -irrrin*xlaaffli*F-ti+, =14i mg  RAM M3-)-

20 , Mf-AfA-W< RAM M}'-MjezfE. 

IA* it* A M Systems in DiskOnChip 

o DiskOnChip PAA-I3Far in RAM 114JMUMV NAND 4-M-U-

nai lff. rfi7, DiskOnChip Winn$114013A)-4R-0A+A-A-filrlIk__H  

I   NOR 4Wit4.3 

25 2006 * 3 A 9 Fvz_;4-Finyji - fuFfril* 2006/0053246 Fri7J-.-ffl Tt_FIAM 

NOR 4iimpeepnyt-hmmin NAND #aninizEmnpLA 

iVz_;)=1-1WrCffi TA--A11-4- Yiw -ag-rmqvgrg NAND 4ifitunizER, 1k 1

NAND 4fitag-A-AbEiLt ATA VrA-A'frAlkft-gx. El itu, -(±&-h 

MrYgRIMIAM-F, xvi-iA NAND 4litaMPRA;(7-4,v ,feAftIMA( 0 

30 IX! rfo ,   3 1.1,W)g) I P.--hliCATIAA TA*41a-h ydny.,M-M-fit 
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  PVCr-
, iA--P2M5A-ATIA-TJA*V-L*N 

f-k-13zitilbinifil - 16- NAND 44-igrAl=li ll<ME-At 

5 gl; RAM #1  Latam=ta; o.Sd41-T. - NOR 41i-OM 
om igdo NAND •ft-fit-431-31NV=0-to RAM 4-fingillOME1- 0-1O 

NOR #fingLVANAINtd. 1A44-0MIMIIEVE-T- NOR 1-Aafa-.. RAM t

ATANAND 

As-arlAjEOR- 4040fiVril,f7-4-0Mr 'n ,(7-ling%M. 

10 =1*RIIMiliOR,(7-4i-OMIN4A- N flin4fitA NOR, RAM fri NAND 

nvLic*, Ult'ilrYv NOR 41-0g, RAM #1 NOR IMIWT-fakfri ATA NAND 

#1VRIfro 

RI 1 A' 'aT-UT-ii-M4>IN, 11TOIJM-IH-491,?Al=An±i in,(7-lif4PAMM-
1 5 TP.MthisKM. 

12 P.L:;ffflA.-410.0kW1-ISEIAtItMEIJPPERVAAL9 sTa.1. - MI 1 I=PEfiif\-in 
#f-ag*wnA*-- um NOR 4144. RAM ,(Tifinpri NAND -{-÷fiMNFIA 

13 'PITiP&fi-Mg-WiLrril/A-: *RA -4 h PERNA 
20 IN 4 t-diNA-#M2MIN, --. --1-111,A*SAIP11111-4--Mf?-litfraWiErA 

=AVM in)J-4Emo 
im 5 71cEEITA-11-(44i-UMWM-StiTtnafliPPE9L1AittE E - M 4 El=r fr%Jreg 

4-ii-t4- nA—WigiNi=1=in NOR #04. RAM NAND 44-i-MEM 
M-MTROMici-M. 

25 MI 6 k-r ,*ils-RFAny-I-liorgmm. 1Vt'illA*SO,HP 

7 Ai ,Ni*As•acilig#,Romm. imatvN,gistv--1-tn,A_ArmEnptil 
ivvi<J4,aF9]n4I-a-MNinmINVEINinmum. 

8 *WAN-Wig-KIM, .t4,11,AtArAEV+11 
30 iv-vigA\ REA illq744-RMN VENni-Jwm. 
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9 ki i/a*Nels.RFArrOfit4MA. ifTiA- •Ndgk/ 1    pi.- pozzn±imi 

it4n4.-amrrAffinwrinmucolniiiKKI. 
A Ac&- n -4 

• 1, TiN-Lh T4-ii-f4MT 10 nm 41i-MAAW 10 'NA ring 
5 KINA 12, NAND Mn& 14, 0,R RAM 44A4 16. •ftifig 10 

20 AA-m- RAM IttE0-1 22, M- RAM rzig,WI 24, 0,st mfiwoviii 
/4* 26, RST#28, CE#, OE#, WE#30 j=1,4-__nikiplT-- RAM 

rrga*AMPARMri 0 I=TMryyhMil , A4q 26, RST 
# 28 I%,R cE# , OE#, H wE#3o _EnpfiiEjl 11-1,7----'6.1-MVA— RAM 1%2$1jasti 

10 32. RAM itilEt0 22, RAM lilft,ga 24 R -- RAM mdta 32 
),A2F-tRaW 20 11-401J)(7-MMW 10 n4fi-Ma  12. 3.)I  tcrQii1Piri,4 

#fitMkr 10 n1-4)1 20 REM 
-.kbWI4Ottle,-1 ,1J---kthitT-V12T19-MN 20 *il,(7-WWW 10 

2MN 10  
15 #fit g-2'nim 12   Ti RAM witiga (4m— RAM ittth,ga 22 Y:fi;0, 

RAM tz-ne4C im — RAM ft-MA 24 *flA), U7 =--M (4 
- RAM mes1 32 .11;k), 7---fs-YVii-Pi RAM 4 -4-ft  16 

nz= RAM ,ga 40. #(itAMJA 12 iIA-A--/VOlj NAND #1  14 n NAND 
iatififilE,Wn NAND Mii,PJA (J=L-Wrila)  rdi-v-r:Yv NAND ta 42). RAM 

20 #f  16 41=AhlrAWKA-(±#14-RMW-r 12 lIFYv ZA-AMEM O PIMA 
it, RAM Ming 16 P-I-U):t -(7-4-MMIN 12 rI'i 3a133i-
RAM 411M 16 TITU--(7-14A-K-VM 12 Aa=am33-)- RAM 4 ,1-4,4 16 AP-1),- -
4-0MIM 12 3i-ff. RAM Ming 16 1/0.1*--atcZ (die) rafiLkATI-TjuM-1-
it. MITI], RAM #1  16 4# I 12 Ah-Mitk.Z.-(±Mtril=i RAM ,(7-Tit 

25 -arr 16 ni -1= 19z31. 
#fitlW.MAg 12 )(iWNW6EgMl-,_E;. -1AMMIA--fq 

KAAWTRORMUMICEqR-VIL, p nm-  NOR ,(T4A4 44, M.= NOR 4+44 
62, SRAM AfAZ 46, 1%,1a SDRAM 4. iim 48 CM-TM] RAM 16 (i/M,F, 

RAM 16 Yv SDRAM AL.f9n RAM ift-fip4, )1 HA#(Aggmjgg 12 ZM'). -N4 
30 M, M-  NOR 41i-OR 44 NOR miNg 62 1-Th= izAti RYA g NOR #fing 
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n —mft. Al4113 q=qN-W T#1041MIN 12 IMaiNnWlini -AEM. IF:M:141k 

PEIPA n, "NOR -NitgR" dt-MIPTAL.f.1-%131111AWkg9cit,(7-1M. -iA• NOR 

4-it-M/NAltqW-Ta 3:0-44-0g, ROM, aft#P1-4)till4n-qi4. u;

A.APfiitfiqn, "NAND #1-4-a" 
5 TIO- aNAt-fl 

minMvja 12, RAM 4 -lit a 16 fll NAND Mini;„ 14 

4Int ---- Evi I\V,n--kV4?-Vail)/54)-#--f131)Eri MCP ( "JL- -1-,-M) Ard-JVA-
L o iVrIIEWnlibAkr , (giCAN) Wan,(7-1-AAnJ1JPati91 20 rto 

=F4, ,(-f-i-Mi4f4A.Tirl=.3E3310111itekie6Aiff)Elin NAND Ming 14 nWZrAll -

10 PIDITjtikrEl --J`Q-A91. 1,MkAs:g JJ J RAM #1  16 *el * o .{v4mg 

MSITIR--(EiiYii-WIM 12, RAM #iitZ 16p NAND #figg. 14 gqc?ifil,474.

AitAMM-Vga*W 10 m -41R-4 -fliitgAttft. 

M714-(7-fi-MKIM 12, RAM #fing 16 fa NAND 417-1MX 14 Vac  141

EgYVVZ nT-(7-1i4T44%1Pg 12, RAM #M-M- 16 fa NAND 4%4 14 

15 Fl*-- IMIZIEMi-WnINCi, J aTI=.3altIAM=1,11A*M NAND ft2A 42 UfT 

YIJM4A*T'Llia-NtreJ NAND -(Tf-MfJIVPflnN-4-M4WW to MIN441-UMW 10 

2, 7-T-c-W T1MM:041*W 20 PRIZI/D1  1E1MWIR 1 pfi;-,-;nmow 

in  10 InVi.---MNIN'ijni-MBVIMMitSVM. )1  20 PfiljajMinM 

20 tIA--h WIATIRfa,k-tr'IMit(TIR. PAVIAIRM3)-MlItt-   
M4itikitt.W (1 /t)311A- R*1+). amn-iyii-mittuu 

NOR Ming#40i3)- 50, Z_I I IJEEVJ NOR (PNOR) 52, ZVI 

Z' . RAM -(7taft 54, 2_ 140.11 f' 560 * / Nv -i4a --i-J--- o - F-ip,FA. 

#o4-wk 20 pxyun NOR Minr"mi- 50 AT,  fa 20 AA433-)- 50 

25 rtiats-*•VviTcr, MZM-4-tg. NOR ift-fit444 44 Immo 1 JJ, 4-foggmft 50 _ ft 
NORlYliM 44 11104tYg- kl- 8O TAWiA, 5-)it NOR Mft 50 n-ming-

llEni.401T-A.-41024- 10 I:I:IT:limn NOR mitz 44 Eyjk. 

-0AA-(Tfif Wr-Milg 12 n NOR 
411-ii ng 44 n i_gYq 4 JK4\/, R  A-A- 2K 744 

R> X/i \fll 32K -4--"±AmN.   •AlArt 20 iAYvAILEX-cj- NOR aw- 50 a 

30 OnylMilAffx/-"qA4W-gfrg ), fpYgMTrtuakkle,3*VP'E 
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kJ- NOR '(it-n 44 WT. iA NOR M3-1- 50 AI - Eilv±-avTlitt*x,w-qii -l-rEA 

milwitnitivatumalgin.tt -Aw 20 A(*)11. 

NOR Mit-M- 44 Ll=r, 910=1 NOR Mit-N, 44 NWAR-V-Va-. EIAL NOR -{-÷ 

'WU 44 fi 1i "   Az/MR 20 nfiljt-octu-4. 

5 tit   1 ti MN 20 ffixi,npNoR n33-)- 52 YET, nAlt 20 AiA-A33-1- 52 Eriab--A 

MITT, 4191 20 JAYATJ-frimmtn RAM 44-4M- 16 ial-i -Afr. Nft,  

VAN 20, AfitWAVO-1-fffiVrE RAM i(Tfing- 16 A[3 PNOR 11351. 52 ab --A 

gT ,(7-1-V1- PNOR a33-1- 52 rPrrglez-g,ttlrmmtni=m-, -I-7-x4.44um-ii NOR 

1)3q-,Z*+. PNOR ir 133-1- 52 itriU NAND #f-MOVIT-R3-)1AP:, 

10 fl rf-EiXYg 8K 2K Ma . 512 TV. ,"K'f/rilfit i=ri, n.tf)1 20 ---(7-442N-

VW 10 ME011-0-1-, RAM ift-iims 16 rot .M, PkyfitAnffilin 12 1.4f8g-

rif3M NAND #fing 14 1% 1),X NAND Ti:ift g 14 A-BAgtig, ) f _EL #E RAM 

-Tit-E-16 fq NAND 4i(it-g- 14 Z.IsArrgt-g --Yitit, )i  Ft#44-nza 12 14Ell 

tiVa 20 VatnithilEMN NAND #fit 4 14 Frin -ii-Amm-thilE. FITT pIBEFin 

15 NAND 41i-M 14 insi. -T-04 -,-n RAM #11A-N- 16, JJJLPNOR go3,- 52 AI -WkiLL 

RAM #iing 161 1:- InEHM -'1q--v(7-ii-MM A' V-4 1)<J-fTlitaA-?1_50EA 

  PNOR M./AY 52 ilM3-1-YvIN (4) 1 \-E‹ JP-1, 14—t -IIPMP.E (zone): 

RAM4404 16 ii=inx 0, E 1, E‹ 2 l%RE< 3. WNE<MA--(4A4WitIAMI. 

PNOR 52 FC.teli RAM Ming 16 Err 

20 -T. k i WAfWv A-)A PNOR 52 rrinxtori RAM /Nita 16 

Eri E<IYIRA4st T ik..13ARVA "M,V).-)-Pj-44". ±1V -)-P:-4gA 

Mc114 '115c.a/JNITT4-14i111-rEA, Q PNOR n33-- 52 rrt Mno 256 

X (  2K 41-- niwu-ryv 512K ? -7-5-)„g,tpAijto RAM 16 Fri mil pan 

44-aPilEA, VOn 256 P; (JAZ 512K 7V), 1 .3ZJILJIWIJ NAND ,(7-14E- 14 itirrg 256 

25 J OA 512K ri -5-) EP. 4.-AllfrlitMT, )-W. W FLIT RAM 4-fing- 16 --L'APV)1#fix 

it-JAAAVV\A NAND Min-g-14 YU RAM 

mgg 16 *F1))k RAM 4Y-1-44 16 NAND #1  14 IVJFIVAMAN- lict 

PEA. 41-4J1V-A-X4AAMTILP, Vi101M4-M1-91RAM -(7-fiHR 16 n 512 -Rn PNOR 

A33)- 52 Err nicylinN IAJIEr',J 40,000 A, Axm-cfm NAND 4 -ling 14 n 40,000 X, 

30 14ffiTYLX)..SAA4 ,14CFA a WV4IIVEA1405,LAW)-MitagfROVA NAND 4-1P 
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14 Yq RAM 16 rtiNhilgoti, r.),RVJAPNOR 52 MM4Y4t-4-4E/Ffft-irsa(y 

OT4-/-±A3W_MT7  PARITTfikr *0 -1E40-1, A -t,)A NAND #1

14 jaifq RAM 16 EP a Ilk, PNOR Mi. 52 nmv -1101144M-PfiNERMX 

il<J i_l\rio+- no RAM Mit-L- 16 ri4JWNE‹ MAN-, )1 fink, - .. litU-2_1.1Y0),A 

5 PNOR trz.0-)- 52 NVIE<WAIDWIRJRAM ,ftifing, 16 , di   14 -MN 20 Sr dEn 

 •/1:-R.V. MT, -1-- AN 20 fitinifi,WRI g) -filVs-5-1-AI KATVAilvi=.#1-VA 

wycw-t;a,FrstriAiroy. (time critical) fag, 

WAf-47.iMiOrEtvitiEAxvInlm, 

(EA. 

10 AAVV-1-WAAIENEWAVEF, El PNOR 

VF 3Y 52 Frinflirlin#RNMEAtZWIllq RAM ift-fin& 16 Fr' 

FP. M neu, WqA —Riltf)Wkg\AA-Aii--.   ?I'VMs17)-MkAtiENRiYitA-

5Z- F, 00.1,1fAlez-N--wto 20 gfi-griEN-M-XWNAW14----R'NiA 

-- 1914i_W 20 PAAAgi,(7----withm. 

15 44:41tr, -1--inVa 20 (flush) RAM 4iTifitA 16 +rrAita( -+AfF, ttn 

19L 20 ff'-TY_V Ftto , ,(T-1-inMjg 12 'Ai RAM #1  16 rIA 

• 31g1-(TVW, Cp  Fl 20 X- Frct, *Al -4Air-I4---EchtfM,  

RAM VA-4 16 'IP ni--FITitx-(7-fil NAND -(744 14 tilinfziEn --Rito 

IMP W T PNOR n3-)- 52 n-(Tifit41s1Anit.friAN RAM Ming 16 

20 now, RAM IYOZ 16 Erl nAT[14ii-tznsoinxiwm-ob4fflT RAM -(TiAZ 

44RIV-)-(, u   1  I91  20 )x9L1,0 RAM 4 -1i-M44033-1- 54 -rte- ',  1   AIL 20 -(,±iA 
• 54 ItiablVerft,t,   RAM )(744 16 all -narre i(7-fit 

1 33-Y- 54 Itg RAM iftfing- 16 IYAV-k l kt no a  3-)AdtiRAm 1r 3 

3)- 54 Mifit-E-9i710)MMIA-TA-41it 10 'Tr AF -Mn RAM iNit2R 16 11<jt 

25 Z., P.04. PONR #1  52 in#1-ag iffitiMpj RAM Mitu 16 nommo 

1-411-1)Ovi-W RAM nft 54 Afit714104 (tzwl-WataINNA/-4n4-3.4i), 11F)v 

• na itow -rr AT-0 -1 RAM #14Z-r 16 fT J a riA RAM W_} 54 ELLF 

ikikPA4-i-OR ICIFYgairlIE<  ,-NaT 20 *WI. PNOR 

1i 33-)- 52 ni,i,(-11- 1F-oo RAM 444 16 'Timm    MI RAM 

30 1A 16 nai BkIrri PNOR IFIRAM ri53)- 54 Z.t'll-M3AM-1E-0Wit 
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El#11P/K-R.N. 
itiai>PNOR MI 33-)- 52 *11 RAM 44-ing- 16 ZrEnowk-3)-rtt_*1.-n RAM M.} 

54. OA-, 32.AARAIMMA 12, )i PNOR g133-)- 52 nmit 
2g..9.--T ma RAM #fit-ag- 16 Z1FAnival, PNOR X3)- 52 f p RAM 11 .V,1 54 2,rEA0433.22.. 

5 Nr A- fin 10 
xciT RAM Nita 16 InVitgln-W2gMcirl fl PNOR M33)- 52 n-(74 

2N-9i1EArrimmAci=fp    I ifYlier.141VMM 12 '1=1 nirgmtmnrv-÷ax 
60 'EP. xl--T-MA,42N- 60 ri4J-(TI -C-IY-456S3-56 16A-1T. 1 rAMtiligffifIg 

'I  60 1:-TI=W4 NOR #1  62 n m-im-th, xi-IT RAM Mita 

10 16 Inti-+E04J#WRIMMAN-fil PNOR n3.-)- 52 (4(7-linMArr,J)./Mi EtifIJ 
(101614-T. '4-4ZA-MiAi 12 1011 

pi-imitagAiwy-fitimg-se-IN. NOR 'Wing- 62 ilf1M4ii-M-TAPIM 

ItMaiftlit2WM 12 MITI=SdEll-f -4-liORIM 12 1:1MCU 64 nem 
Af tii 610 

15 A- -'fs"Z.1-(7-0-tY4M3 - 58 LP, 20 #4,v±,figmEAnim 

.t/ILA 20 VOA  1F   ATA -M4EM-RS-. 4-11MMORN 12 ITIV4Krillig 
N4-34#0, (FFS) IN5C14)214 ATA Q4MAR'7i71*-MEMEYv NAND 4-'(in g 14 

410g."7.71E-0J-Wito =1.i.'-(TfiW-(7-4003-)- 58 MTIMT 
rio-yiN4-6-JJAN ATA11*„MtV7-4g 79 'Tin 16 4---VJMWO-thIlto -(T-1-MM14 12 

20 fiA4i 16 J-4---VAII*114-S-franUttUf 14IM*AM-T-{74RNAND #M 14 pkj 

"x" rsgvothx. itgyA-N NAND 14 'T'inxin 512 71-5-M -X, 
momjapjfig*(7-4 81 IP, AILLE13141-MW 20 iircr*itaWARI-MVirE 

Aafir, ait T O 14-5#(A 512 T--6-vism-A-ninvtit 
N11*3ciftVT4'i 79 tie 14--`qArIT - 4.1q7911T**fl-444 79 EP. MAW 

25 'R 12 ffff-T1*-)Mt%44rPinfif9A:AilT 4-) I>lq-luovvtgioJt 
# 34X NAND 44A4 14 )i W-AiitiniA 512 ?"-r-5-4-lit91 4-17- 

81 1=PO , Tiji=,4-1--±31PIPTTAMKr- - (ping-pong) AmmAlm 
-iHtm,*(74 81 (a Tri b) (7kir;ffl ). Ali3fitiaT 81a 

WEB rai  tIJI, 20 MR 512 --7-14-Intz-Ei=a2:11m NAND 4-1iNX 14 n-X)JIEI 
30 antx,     81b JEITTA4IMJA NAND 41-Agg 14 n5 —]J in 
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frOJIMR,14--M- 81b NAA ntszWay,(-+g 81a ntz-M54.-c iAffli tlIffzigll 

MAN 20. I=.3VrMA, NAND ,(74 -t-M- 14 nfLigreg 

AriTttliOYMIF. fir 4--Ur 81 (a 1:1b) AAfF LI 
kittAinVi'llgtAtlf I=AA.PJ NAND 44Z 14 '=1I  P  A--h1RMP-Y0-(q 

5 -a___L'IrstIFIL 
z1:2.111iWrditin, -(7-fia 10 n  tf) I:44W 20 rill-TVO-1=1MAV 

fi-dgAilrfT. iA4.-WATT-0-Itif1=i1-1-VTIVWX 10 n NOR PNOR 

4-411 .N 20, P MAU ltigM11-kfTIUMW 10 n RAM 31,;-133-)---
20. 

10 3 j-i\-ffi T RAM #lit-Ur 16 a NAND #4i-A N-14 f- rilitftnifTWX,n 
$ija 12 ni-TWARIS 41A4-Mtin 12 A;(4r4M4 64. rdVng 64 ,taule, 

IAA' FFS nth-h WEAR. J1.1-E r: fffildfiVA (DM) RIAS3V1i(743c 
,011,2M4 64 54E, s " 

(7-3-)<Ii   iAg-WKFZZ4411)A-ii-Vf NOR #(i-M 62 i It00. 

15 Ft=4-M- 61 *&-Iyun, ial--UTROMJA 12 trga4feeF4+)Ittrft. 
vm 64 it4PrAill NOR #fing 62, IfOrf li trfirri,-1-i in&f"Tfigilfial 

"atMlig 64 *1-Ali-MIA# 61O gT4-fitiMMtMMV#4a 60 ugh, NOR #fit 
gg 62 11-(74-#11-T- FFS fri DM IM'i/PrIAkff. 

64 iIitAMUX 74 SRAM -(7-'(it gg 46 1.- Di.tM SRAM #i

20 64 PliirOVIVA 64 InMi lr iihnrInni%•(743.#ATWOM. .LELM-, SRAM -(7-M 
46 LeV-(7-4MNI1V4i-Aata(7-, fri FFS eNg. 

trite-ftefTXMI-NitaMm 12 iirftT-i*Mget, flIZTjuPPft 
3&nm=-A-xim- r-ifi=x)EITEITTimilotmw 64 lkijViVitACAN. 

4?-4-A4P2M 12 'W -n-fiThilgkit+P-11-11tiEVTA 66, IZIA-0)M1YEYVA--(1 
25 17CJ-96.  tti(TfitUr 66 n,ttrfi... CAM 66 il<VAL A'tAA:kiPNOR 31N3-). 52 MiAlUgki, 

AMIFIVOWT-A-44RM3In-lft4n-ati PNOR A3104-Xitiki I  CAM 66. 
CAM 66 Nnwi\-AFIME-_-/M) Xitikm)- 66a,* 1i 5 66b, 
moo-j- 66c. r-WIXT#MAMWIEI CAM 414M- 66 in-*/fFintsti ltX-F -F-

MffugyANJW4,anJUI 1 F   JO OM* -1--/9-Ar 20 nittE 

30 Yq 32 Lt.4, 21 tAIA -A - CAIL/1 (R. 11 - 31) l=jSz 11 t-aa-A (a- 0—
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10). 'IA. 21 J.Ar-%-A- kA 11 tAIW&D.- *cfgat-gbE. CAM 

#M-RX 66 riln-* --JNALliai•a*vam 21 FMNXithEri.0 -)- 66a, 9 L'4114* 

It 66b, a/MI-- 12 LLMI/Tiniq , A Etl TielVAYG: 1 LL -W& 

LA); 1 NI,yrwr (dirty) caTizit (clean)); 1 -Mr4105 (ar--)J ); 1 bL'4 

5 n.itnomoiAmk{7-- ItIst (4ZMOVMMII/g); aa 8 MilIU1,(7-ifxFI-liAk;-

-E. A:32 LM' :N -1-- #1 20 nimx---r,   232 1GB 

2.N4fin_2M. -(Tfiak-MM 12 'ftfl1.1(N CAM 444 

66 In 9 .4i1/gi*q N_tffis 20 ri4m4ittEn 11 FM' JfAIC 20 

Li t-[ ritug% ik 1MB In RAM 160 vA, 3. 1A- tt4-,R ,A•fivyAvijKoi 

10 tt -A PRMila 

#ii-t-RMVA 12 •WA-Ir TFP/ML4-Z/ 2% 68. 10 -1,11/M&LaStiEirc 68 A 

ithiik0-1 22 Mki-giEIZM-, I=RAMIJOI 32 MI -W<IfirtMIA 

L ,)-z-mori 68 lq,k *4)1, 20 n 32 La4nittErm 21 ft nJ  IJ CAM 

-(f-fink' 66. CAM 'fit g4 66 ME311A- , 21 bmnR-1-thilE44?-litA- CAM #1  66 n 

15 tE.t .An +In-xi-tilt 66a afi----ftv. tlaitrri, RP* -141AV 20 in-w, 21 

am- -Lik4 CAM fi t igg 66 FP   9i CAM -{7-4M 66 Vtatla 

1{J 9 ftnra'A.q litth 66b YIJ MUX 70. kiT -&, irtio --3Fri/ LLb-Zint 68 

>14-1A-IVIVAC-14*T-qAkft -1611.-FM-A-WA 

1-U44-nft (MCC) Agf -R-PEar. (ECC) 7L 72 liFYAT MCC/ECC -J 72 

20 Wil&C---WWFT 14. atm- MCC/ECC 7c 72 Ini-M-161Urr liA)-4: J=I.t.E9J 

mityli RAM ,(7-fiM 16 N A li tixigkEpn---- ik i miAl-ktihat 22 _hmotn 

n I-A*1T 20 0191-glE, A- 11),J4Y1i-M- RAM #M4 16 i=ln 

faxittErm-A-- k rolittitg.iA 22  1--finli-VA: n  1 ti mm 20 MAX. 

  • iAltPti/Mft4-S6E44 68 .03AVMMI4itAL5i-Z-lq- 26. '''F(7-10PIIIJ4 12 A-

25 won   4-19- 20 #fitanffirin 12 4 --MI1J'td-Iffif+44/44):' VINX.43M--r4 

26. /-1-g-WM-i-Afi- 26 W[Vi4MHA (de-asserted) ooks(o1 22/24/32 it itiVI-ifi 

20 &E) IMafiv. W1 -T  12 F=IIA (assert) ri<J944 )ftv -n i- 26 n -
i• ky±v---AtoyfiAr&if fl. WW-  12 K' VA NAND -(Ting 14 FP 

nit.timmvfmtm) I J=1.)inUSIJ RAm ,f-TifitZ 16 r=l[1a FJANANDMAU 14 

30  lAMM)114R)JaVO RAM -(7-1i-M 16 InFrctiME-0, 41-Vg-MIN 12 
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kr- FAV-14)ItALVTIJ4 26. 

iAgMligR 12 il ,ama -r- En-vm 64 MMIJT1441.4fM MCC/ECC *Tr, 

72. MCC/ECC *-T-L 72 A.-411iVM1V-JqAMIM-VTITTilg,(7461*--WIt, 
ffitt40113-)-Xarvo ?l-r*- -1-$m 64 (14a$J -F, AVAilv NAND -(74-R3 14 )1 

5 ri it'11J-t NAND 4M-a 14 itfrAPAWNSTrg. 3 -%it, AtizIMM 64 IYJI FF, 

MCC/ECC jL 72 MA DMA Impti;r±- NAND #fing 14, RAM #-Iitg- 16 

SRAM MON-46 2A-04-43Mg. MCC/ECC 72 ki4-ii-WA. NAND #fit 

3- 14 rrint4M-Abillaraffriruh. 

#fing-mrjA 12 yA 11,If-R friftl-VVW-NrrAlq. I* 90. th*, 

10 ii-MMIM 12 A-1=A--(A f- AJA:rp KumeArd— Eborwirp_En mil RAM #0 

43- 92, 0.)1J-T-Vi'M RAM -(7-144 16 04Ji. ADZ   n, RAM #fit-g- 16 Ifif 

WAIrk%  (110-,h-ZERY.MZ, -RARI•NitgP1314 12 ri=9143 RAM 

iiO3 92 TILE T RAM 41A-Ra 16. Mn, zi1V. RAM fi  T 16 fl:1#1-a3MIAg 12 

V-h-ViltfIF-dt l=i, DM RAM Ming 16 p RAM 444 92 WM' OAR --'N(y-fit 
15 gm3 -on---3X3-)-. 

givilAVVITPA31VrIWP1 3 -(TIA-M-ItT 100 tft n CCM , 
M13tLME%-- 68 t--r--Vr4-7,1W1-1 ) I rd11)1W4,f41AVti---11 260 ,c -i-VM-VIU 12)&1r 

,f7-4 60 IAIRMNI4r) I *'Llf-linigAdk-AV-dt*(-44 46 (It 

SRAM 46 nig gi33-)-).   NPOIt-thlfttAl PNOR 1I 337 52 rfg* ri NAND # 

20 TA 14 nt-tr-m-L),A NAND #fiNg- 14 qii&-ffl)1#1-0IJ RAM ,(7-IA&' 16 IT. 3&1] 

rszmw 64 Ail MCC/ECC 72 iAlft FFS n NAND Mit& 14 04ff:it 

ii_Lia4-11-W I )"' Vfloattionmr - NAND Min 14 rJ)Aii:MMAM&V 
)-f 14-Lfr1#1-Mq RAM -117-1iM 16 '11VA/A Jp CV i J , MCU 64 II MCC/ECC 72 

Z3._.4M NAND 44414 uax-1-* I*. itify,t*-   14,t-iiW9,14.1-k SRAM 

25 #1 46 Frio MCU 64 14tO-clt* l-tAtc-IEMVTIEVt. MW 64 a MCC/ECC 

72 -LT.3M NAND T 14   I.t.MCU 64 p MCC/ECC 

72 )1A4* 0 NAND #fitgg 14 nmA16CAMAAKit, SRAM -(TifiM 64 i+ o 40.07 
V . -riisAN NAND 44-M14 n -n it, ivixtz *)11-T-14M-Vt*N 20 In in41-Lit 

OW9i NAND Ait4 14 nm-ftidammi  P  A-VALi- NAND TM-M-14-(7   LP n 

30 Wifirl<JME(  `Jg)70 FFS ig-Vzi-M31:1AfT4 -1**0 k ri at-rP/M'iCLLSZ2 
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68 IMPV .414)UWA:j=4 26, KPWAV-14=1) ---16-' 26. 

byz4_tr-kinktyvjnERitroj, A#WPAR 12 IF)A NAND #fit-g- 14 

4AMPA;Xii441Mit5JRAM #1-it- 16 Fri, 0,RiATTR-LUVAIIF (overhead) 

iNPF1 NAND 'fit  14 ll'A'40 1 #11MMT 10 fiAtifectfx* 

5 20 'VII. FEI-TV-WC - -F1 26 rrOF)LF1:13,:likTRifilkt-(7-lit-g 17 

PNOR 52 in 4 J4L-idi*ViriLKAfF, 1=HP it-(±)m EDAM NOR 4-M2g- 44 -Mr 

IMikt V-MN 20 ,(TAZ. 

NOR 4fitareF 

NOR 4'M 44 itkvarFP, -1J 20 44A-#4,449i7lAn NOR #litgg 

10 4-4M-)- 50 Pk] nittEga 22 int -MEM -161R)LPI#M4R4 100 .OF, F13-141 

20 44M>IZtligti 32 ±.I1473d4M->IIIC- '-4R3S5IJ-(71-44 10. 

PNOR 64'4,4O53-)- 52 cril%*IY -70J'i=r, DILLS ttr/Mi'it LLC-62 

68 Wak , )1 IA /4 ,144XV--,ir- 26 *IAMIA. 

NORM4g 44, AkiviyoKn-fffivatnithtmg. p,. 144-wmt idetim,g1 

15 WAN MUX 84  MI Magi 24 ifiJ*Mf;=Ull*P-MW 20, jArin54-r_,-Mit Wfc. 

ENOR-(7-  AAt A-i-AMVPILI, .tIiti*N 20 14A-)44A-Wls'rifq1YJNOR 

4-1144R-Mnfi3- - 50 > nititad 22 _LIErii-MEM-14a3S.A4-fit1 10O jE01-, 

tilt 20 %I4  32 ±Init inmitm-s-i az_.*(7-iita*w 100 EtiT 

PNOR 'fitsIRM - 52 p,km-m9 ' , Elitt ititvA 

20 MES-4 68 UMM, 1 f tl!'-g-WIX&M-'4 26 *AMIA. %14itth( -r4friK3V-4-14 

M - NOR -(T-fiM 44 . %14.-5A4AWAfiTrAriMnfiWITT - MIM,WA 24 ),At 

*M 20 aZJiji(TfiAMMIA 12 a MUX 84 FP. MUX 84 R319,1 

NOR -(74444, A3 -MA-i-tittgI 22  F-Pfi'lAILMinittEMMAATIYIJ NOR

fit-M- 44 20 KIWAV-T--- -1-540t-aftV, Iti, 44 NOR •(-Iffit4 44 1%--JN 

25 --#.-VTA- 1'4'45-YV4fgaii4-Aflo Alilig-WlqAYIJ NOR ,(7,1* 44 chitq 

A gO 

A". NOR 14L- 44 MrePti, VitInglE<W,P, MIMP, 1  i)1 2014 

fr-fi-MMO lb NOR 40 -4PITM-}- 50 fkj niAtiE0-J 22 iiMithieti-14RA_JIJ# 

fit4VAT 100 rti   44)1:- 20 )14-{±Mij,ga 32 _Elnit'AIMIUM-16I-tt li 

30 4-'fit N 10 ,,T PNOR 4 ,fittWat9,3 -).- 52 ITIO,Mqrls'_ 
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Llitti-Pwilv*Y&LM-6244 68 ;MbtklA•• , ) I  P f =1 -14 26 )Ar. --IN. 14 

±-ttfri4-1 11MM--14A14kgft NOR 4`÷fig, 44. WM&Igiad 24 44-Aa'#Pft-J iMi5C 

OEM - NaffMN 20 12 a MUX 84 il.MOAMUX 84 

141M-R IJ NOR 44i-  44, E r NOR #f  44 nfz -fgal1104-5 4-A, 

5 li---f#RAfF. A NOR 4-4AZ 44 tailaW1 ,1T4, 5thIC,TP-41WW. 

PNOR #fiagarf-IM 

PNOR #1-MAIRNeFFP 1  VAN 20 Wf4fitRA-nsqn PNOR   

4-400-)- 52 f JnithitEga 22 inithEITI-161-WIRIftfit 100 4--Ag-frtiAlE 

-LOMVIIIVIRM. 

10 AWRAT41rrutIVAT, AlttEga 22 _E 1 1)M-thhEti-tqfrffathbV-)-EIJAT 

Elci/M'/LLSZ244 68 Ma, )i sAiii.JA RAM 444 16 1+1 n, izn4k(7-4i-MI CAM 66 

it" nittaRITM. tcliMv_ithilLe4 22 ±.1,-VAM_VatikA#MA CAM 66 Fri ri4JP 

i-thEZP -01-4/ 111ZEt4 68 WA MUX 70, a(tPAIA-Wkfillq$IIM 

I  RAM Aii-M 16, )1  FIA-A(N CAM 4?-404-66 ri<AlliJ#144:: Its 66b 4 

15 A: .t411:-*T 20 nimm-thbvi.J. Jit RAM Nita 16. M RAM -(7-(it

16 nsze-thitiAfflmedgxix_jii MUX 80, AaVMQ4i-Lfrj1,11-Aa MUX 84 

(MUX 80 MikIX,4), j. Eg_IAPHT43/ 11/x%43Z-init 68 TP"i)-1   5E,M4 

zawitmesi 24 -1-tilAW 20, ),ArrotbsdAIDZW+O 

-(±iUMMIVA-F, A-REito  l,jani0v7E-Aita ,(7-niminiA 

20 14Mcrep-seito J ri Ititiet1 22 rii,j -tiburi Jimitta rio- * [I CAM 66 

inxitikt-#2g 66a nLE4:5--/: To.91mtiva--F, RPitt.LOA 22 __En-RittEA- I  (7-

'MT RAM -{7444- 16 rrt )1U-NIMI/M1');LL45-62trif 68 t'aiAitZKJr& 

JA-9.1MCC/ECC -*-j-6 72 I%f2 MCC/ECC -0-76 72 PI 43-10R—RIVV1, 0 

iiriElAi rtjaa-Z244 68 FA-(±1444n.5M-1 1- 26 A MCU 64 IM$11-F, 

25 MCC/ECC 7G 72 #I,it FFS *41F IA*Ell   --1  91  20 TatinititM0v NAND 

hag- 14 rhnl'ogitik. MCC/ECC *-7r172 

NAND iNialk 14, frlia'A initilETPT1MT-WA- RAM #R-0-41 160 

/A NAND it  14 -1V5C/a**nitik,e4 22  1--mmni -thitmgz-Ignv 

MUX 80 RAM 44i-Mg 16, Ait-LAVNAN 

30 MCC/ECC *it 72 PftIF( Wg RAM 44-ii4 16 FP il<JVP:ViNFP   MCC/ECC 

Samsung Electronics Co., Ltd.
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*-76 72 ,(±11,-lialTafgi=latilliMELLEt1-61-'4304{2MISI'VElatto VIRA 

nnp.±-thik&4--a& CAM 66 -(± IIIIIMa±-thit rtv 

MtidMiEttil 68 IfiVAP-AAV441XV--4-T-q 26 Lim- k01-, MCU 64 VA MUX 

80 1.1U-Ovitt.V. IliTrP/ 3aa-3-6.2trA 68 66b yq MUX 70, Ai .V.J=1,-

5 4A: A itik,W-1 22 IMAM-MEW-14W*, it RAM #fiM 16. Mwi nxj-

RAM #fita 16 niAjokwroisitzgaisiMUX 80 1%&M,IiMUX 84 tgtit -)Uff 

jtjatW 20 ratCz-NOI 24, ))0405-TA-MW. EhT),X NAND i(7-4A4 14 iAthn 

tzlEng4ki=x)vmmn, Lik,VAMMOPTA,(74-011 RAM '(it-M-16i  it'. 

AriVi)(7-41JMIMM'Antiaffi -R RAM 'Nan 16 invam-AITT,(7-lit* 

10 n NAND 4-lit-RX- 14 ntm, A-11-1441V2R-tdEln RAM 4-1iNg 16 rhErTitilW• 
(fa NAND -(74A-M- 14 Fri Intagtfl P,WA NAND Ming 14 I* 

sPXMjezTEfiTMR4-1AfiJ RAM V-1M 16 Erinitwrio AF ivi4gmal2tvi 

),X RAM i(7-fi-ta 16 NAND #10Z 14 ntanA, Fiiktgoivg-Rit 
olitgl# (RAM Ming 16). 

15 m-iimo:nm—lq -aammAnYvA-h A3M#41AfiniiiIMN. AM

RAM #ii-t4 16 'I'VALL NAND #1  14 itintaxgnItz -A 

intiveK-F,   NAND #fitUr 14 ri',3XliSETERMi(7-litA RAM #11-NR 16 

3AT"   T C A MA. A:* NAND #fitA 14 Mi -T-TFARNIYM 

IET1c1=4A-IVIRYIJ RAM Ming 16 +QAT, RAM l'Tv(itn 16 

20 AU NAND Jr-T:4M 1411. afiF)IFITV-F. -i-in*V1_ 20 nithEL:a 22 nit, 

1119R-±-thiiM3- 4* CAM 66 ri4A -i-gim--I4 66a ai -T-ba-SMAZ A 

t-gliE,gf'A 22 niti -fra -14AMMI-titrOfIlal— Pho V'IAM13Z, 4t-f-WIT 

MrtjcbLit2W 68 a s.ix -iivmrw6 LN MCC/ECC )'-c 72 [M MCC/ECC 

72 Pi Mitik----RettW4;. Ir vil/Wkza-ZEta 68 FATI'-ri-J1- 44X,VZ-6- 26 h 

25 MCC/ECC *7'.6 72 MCU 64 Mffifi-FIV-et RAM #M2X 16 FP WA

.R- A A Z-qA.P.INAND Ming 16 EP, ElYg*/± fz-E ----RillMg* NAND -{y-

IV& 14 ntscg&- AiooliRAm 4/1 --Tit z 16 11. mcu64 AfFI=14/1: 

RAM #1  16 nitlito_rsoc, NAND #'1  14 Lrimb_E. 

),A RAM 402R 16 ivmxintz -4g, -iA14pAjzz-maImux so #.0j1k9,1 

30 NAND Min& 14, AILLIrEir]-(74ifq NAND #litag- 14 LP. 1M, Etj MCU 64 
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FFS gal 4'04* n 2- 49-MN 20 inititgrOvt'of-N NAND itlk. MIA" MCU 64 

(rj**-F MCC/ECC *-j-c 72);, '4a NAND -(7-144- 14 )1 1E1 

WI* CAM #fing lithE 661). Mir --Sf11/1: MCC/ECC 72 ma 

it RAM ,(7-ii-t4 16. /A NAND #fi-ON- 14 ffl inp.0 4M -AZIV 

5 MUX 80 /A NAND Fling 1414 if fij RAM 4-1-44 16, AARtNA_PJE13 

MCC/ECC 7L 72 fri* I i1 66b mplzyj RAM 44-i-M 16 r:P vz-N -A-pp, )1 lE1 

MCC/ECC 7 6 72 W -LEVENkfr 0.3EiNA-MSafi -04-WAIAMMP-clltto 

CAM 66 in nitf-m-i-ME -IWR. 66a ..K-14A*RI=W]iirq*Anlii,tliMIW-LikIlg.A.

ithE, IJ,Bz.-4,11i)U-Mh0 I itik 66bO ititIMI3LLMEta 68 iffyamMijjA-Wfw 

10 R s 26 MCU 64 14 MUX 80 -MUM Ug.N. iti-Tr/WL 

456244 68 RZ-* Wit 66a yij MUX 70, AiLL-Linfn,l; nwitga 22 'MAMA 

-i,)] RAM #1-VR 16 niVWF. Ao14-'e<ltdM RAM #fing 16 

)i EjEa- MUX 80 i=aiMA. MUX 84 )14-iAtztE -AA  #1,2*ff 20 n 

Ittigta 24, AnliZAIMRW+O 

15 Yliedaill+, &-h-A1104VIAJM-15,1 M13z, [RA-1A-A-3.10,(TMIJUMAIR 

Ktfit 20 rrAWKAV, riAlfgffil-o-cj RAM MIR 

fi -h4 f7 `JTIpJ, fv -fieaMrantivi5L-Fv-AT-4H-ofoo 20 Agit 

PN0R#MR16"ki/P 

20 PNOR 'fins4NAYM/P1=1, -1--VA.W 20 14?1-MAZI-9i7liA J PNOR 4'(4 

#[R 53' 52 1)0i-thitta 22 _ENithEM-16-'11H1OMARI RAM 4 -Ting 16 

ItZti Winnta 10. 4-/±-mfrli fiEtt: !q"Av-I-4 INAM. 

nt ivA-F , Altik,wA 22 __EMM-LtEM----14M.XwiEn3-)-iii-61-1 

IlEii*.91,iam-62% 68 *MR,   CAM 66 il='nxithE 66a ab -- LW-4, .11.&ozn 

25 liti#IAA RAM #fit gk 16 1=rirrilM -(±±thEtd 22 .±.11VtinXitik4.- CAM 66 

iDpm-{Taniy-a-tilt pc] ArriiW.2% 68 'AM MUX 70 URA 

I VjIJ RAM #1i-M 16. *n CAM 66 11,Y* 66b filJk nittiaga 22 

Oitikft---161-0A4i -MEM-AFigii-A-1=0\‘' tATIat MUX 70 ?Y-14C RAM 'fiak 16 

MUX 84 IOU: td%aga 24 ntagi I Z MUX 80 14-ift 

30 4E 11,KELM- RAM #44416, A:ft j=l,A RAM #fiffk 16 fp, /An )-4--ca,'_q 
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Aftrraf+. 
gyaygn ki iA- AtrilygifFzi, RAM 41-it-n- 16 1=P rrArn144* A 

NAND 4Y-lit-M- 14 Lptiwdft mtc4g4c—R. 79.-13:Tc.±., RAM #figag. 16 Fri inks 
4E14ZA mI mo T 100-46%---witin oMliffiMb A. 

5 ARMIX-VOX--fffi_E, -1/7-fit&AW 10 niamottx—Rfurgm 
ado .tzlQiitiEfriAiidrg, AP,--(1A3V-I#VJgfgeFinitiff5MWAVRT, ttn 

RAM -NV& 16 TirrAzigm--a.v4Attwm7-linfi*-riu:n NAND ,(7-{i0r4 14 

intz-EX, 91q RAM MAZ 16 FP   iiivri4-mc-g144bMM011\TAND 4-1-ita  14 
rrt. PNTA,14-Wilitn, MW 64 11441MA-A-R--(q 

10 EN4tzle-qElf0 NAND MT 14 LOW RAM fi Ti 16 it' IntdailifjAiri# 
)1O 

kt-ftz4M----WItHENVIAAMIJWNtiatN 20 IMAIITTaftilg-

Wt.   1     t)Wt,N 20 Tfif i=a4p[VVI,(7-gq*fi*-÷ftfTVVPIIM 12 14,I( 
n RAM itYli-OPF 16 n+---fMtkelq.ERIj NAND Ming 14 I=PO 10kiirrrgitAt,f-

1 5 J=1,8Mall  -1--fiMN 20 ••AfIAX+PR-T'XiM*4t, 
1,1q, XIS, AM/M*1W+  10h. ru, Ell-T-(7-liMMA 12 JIM 
fzE—Rft,   20 0)11P li e:#11-JTCE----TAitrg'ilrniViR-F, 3 .4-fri<J* 
110D1441/1M-   #T 1$0  12 *ttlft. 

m±:vrtip-iffitito -m-uramyva-mrklygon 
20 nAminiAligto 43K i-thEigN 22 nititm-vi CAM 66 

Mititffi---'6-1 66a NLM9'1AM'iciMMK-F, RPithE,W1 22 _EinigkT4±--(7-4*--T-
RAM #Tit- M 16 Ai4Nititi/M13(LM-62$1 68 a),ElArtizi-1r -'61-
yrj MCC/ECC *-7t 72. k01-, *14/ ►&bL4S0.201 68 PF9Y-Z-f1*--14 - -14 26 ±.0 

MCC/ECC 7C 72 frifj kt i  n NAND -Wing 14 rroatclER-, •m*,)(n 

25 J9 20 IIINJ A-W-1EO"/ 22  1--fifiTN rriltilutagax,  
RAM 14TM ft  16 il4T77 E( J4Lt.±.. Al3frITIMUF, 4114-1M),X NAND 4'fing 

14 4-W__JIJ RAM 4WD 16 1=P lEllgftLWAIT, 4`M-W#1 ing-M4g 12 4--A4Y4A----R. 
ItA-4.MCC/ECC 72 A- MCU 64 nyAr-FIATi---FFS *figfj(14 -3---I120

VIINI<J IEMEhI NAND 44-au 14 h1Eo Vi MCC/ECC -G 72  

30 A Mititfl14:$1M -M- NAND -ft-iitgg 14, i=a3t4147wiEmme---'6-ie RAM 
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-{T-0-g- 160 

a** n?li-AbEtt4 22  1--ffiTWrrAtEmez-Iginvm-mtm, lbm NAND 

#fitZ 14 LI=1A±31?1,1 MUX 80 iti ] RAM #fita 16, AltAVNAN 
MCC/ECC *-jG 72 frii* Its 66b pfilvtzyj RAM 'ita 16 itintAzARM7P, )1 

5 EAU MCC/ECC *-)-6 72 AJA._EIEWPI=1EIViikiruEitA/4--MIYAMITAV 
Ito i Ji CAM 66 nwm-Iti-iti=v7-2x 66a NA-A-ivon'A ±-ttEritvii 

66b (!k: 66b RAM 41-Vg- 16 Fpngu-k-Irr, 9 LL'41--klit, 
Tit s:) man-w-thit-Anioto fliTiLmr&Las244 68 liVtIMIN-{±/44 

WI  26 ±n --4-9-0 itt*, MCU 14 MUX 80 -MYMARN. 

10 MU1 68 Mit 66b MUX 70, ?I-JeLffl* Wit 22 MT 4t-

1=)=I'M RAM #ii-t4 16 rliri4AAYKTP. P,W),A.1 tilAtW 20 ?at MUX 84

agaiiMUX 80 1q-MT14AP.IRANI -(7-144 16 Tr, ),A 54-ERZOW. frkAA RAM 

-(7-'(it-  16 qintau+111- NAND 4 14 Intl] Rd 
Etfri17-100.13M 12 NW-AtRtgiTMUJ41-A[Viita(7-41411A/306 

15 E19 /IL= .N 20 A.IIKFITTIFIDITMAAAWThINAlz4M, 

UT, ?1-4c-C:q RAM #ii-t-RN- 16 FrIV- L NAND #fitn 14 Frintap_vntzg 
NAND -ft-UZ 14 Ms.inItMA-cfirAWfit9J RAM -NV& 16

20 W' ri NAND 440414 
li L44AiAlfRYIJ RAM 'A 16 Fill2A, RAM -ftifit4 16 LIIntz-N-A- ,A A i-M-"q" 
AN NAND #1-6M-14 FP.  M -1--49W,a 20 IV-thflEg.ii 22 '4 
C--WrOattEfril33-)- * A CAM 66 inKit_M- 1 66a Aff-LMI=Oh lt.'M 

0 -1 22 nigkiz---9Aniltim-winfIR---1 r -W<LM1 
25 l'ALL SS-62% 68 ".1qAMfrizTr-'49J MCC/ECC *-)-c 72 1%iTMCC/ECC V-TG 72 

PAlqA—ftlstiVi;. 1J 'Is, -rfrP/ 1bL4-S6.2% 68 ,?r1JAA-4-4VIt*V- -V' 26 J
ItlYv*Al&S—Whti6JE*I1 NAND '{4  14 ntai3n4ZAARYIJ RAM 

#11-M 16 1, Mfr l2,k MCC/ECC TG 72 A: MCU 64 rrjmilFgh RAM •(-1-Mg 16 

FrintaKALov, A "itil-A.V.INAND 4Tifing 16 IP. MCU M-JE 64 TA IT FFS 
30 A4* RAM -(7i-M 16 Inititt NAND 4 ,1-a'k 14 itinitik. 
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AA RAM 41A-Z- 16 -WMPJeZE, ) i 0,&-Pj&igg f MUX 80 MrcIAPJ 

NAND #144- 14, Ark484NR-(7-10g NAND #1  14 IA. J=W, x FFS gki/P 

44-A(N   -1-491ATN 20 Mi-thkE IAMiog NAND two PsWi MCC/ECC M-7L 721

  FFS rrgivN NAND -thii_Ert3sLnnit,i1EfliVV0-161-a NAND Mins- 14, 0, 

5 Sz* lithERMI-4-16*') RAM #ii-M 16. PA NAND ift-lit4 14 1,VIRMV 

XiligtdvA NAND 4m4 14 _211 MUX 80 * -ZjIj RAM #fitui 16, Alt-LAR4.-_-q_

AwfilitAc MCC/ECC .3-t 72 M144ithEfr* 4.4 1±-thit*{-+-RX 66b rI411* 

ijEWIPI rlig RAM #fign- 16 FIVJVINA , JI IDEA MCC/ECC 7G 72 Aitt. 

Vafir walm-iimratlA (glimmvsto Mi r%lq- CAM 66 n'21I-111)fi:±-thit 
10 44-aaff-  WM) tym a nnalimNittEnxi-thAt 66a 4011YMErg*Iithit 

66b. hpi l'/  68 gMr-dEIN±Wint -4 26 ±som-- -. iEt*, mcu 
MUX so vituMiAlti-W. Ir TE1=0;9&bLij-'-62Sil 68 ih'd* Ii 1E 66b MUX 

70, Mt -L-11]*NitttEggi 22 iniMattfrfiLtHM- -i laiM'4"A.VIRAM #{  16 

mir4),Att-mx 20 yijkz-4g,g4 24 _03j: MUX 84 )4- MUX 80 44 

tc-E'lqA.9J RAM #fitg- 16 Fri. -111.1M-X-T-&- AW-14-40KITNAMMI--1,t 

A'11 , OA RAM 41i-OR 16 Fpnwm'AE Y4. 11-finii russ' TINE—Rftiq 
MITAtir tfAN 20 PA-WIW- T-8M, MiEti#IMPITM 12 Pr 

4fAit-14*JVAMKAM. 

A ir rEr, , f&-A AiVIAVONNAM&. iffiita(7-VJMITN-

20 Yan-t-fr----4,1ifMT, tt)-ata 20 nivAuxv, imf/F---ki- RAM wo<NA 
ahm-mqta, AllqAMAMIA-n -FR-A-144111-1fflo -1--#MT 20 A-N-?g Agit, 

dVIIITIAMrtlaR-A-AilgX#4it ,N 

AMailigtiAUT  tlAff),A RAM #  16 yij NAND -{7-fiNg 14 In!gAAiir 

25 AMItz-C —WItirTABMWA taInvv-strEA, Al2,kwi-T-o-Farp. 
NAND #f-iM 14 +64-jt-cr-AX-n3t),A RAM 4'744 16 ilq"Alizkit SRAM 46 11=i 

3 . 1xEE' LAA,qA.Pj NAND 444 14 FlIPM4 rt'Ail . AilgkfT-41JM 

M-1,03 EIJNA*Riatataftgaintrotmot, VT-J=1,-)7LR-A A-mg/1'TM 

MAIRYKI)ItAa-A AtagIi(7-4M3=Mign'lqAM. -(±iA-ERMR-1'-qAMr54.-6 

30 )5W, 4(TfitrPkW 10 '7_ 12-WeiVfm. NITA: NOR 4 -4-M-44,M-)- 50 RAM -{-+ 
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fiRWRIVi- 54 gia'iiiggY4WW[RA33-)- 56 rPrrAllglit, 4`--1-4-AA-44--th SRAM 46 
ILPintmfimA- i f,--m/FILIA.JiqAyq NAND i(TfitaX 14 FP. 

PNOR tkilFrt, ),At #1:-*N 20 ntalomAci rkfrkt RAM 

-(T-44WM-A4t   futkvAirax-itn, 111Z- 20 A-Nami 
5 NOR W50'1+, Vtl-toME‹ SFAVR. ffl7, A:4-alVJ f J#'(itailkW 10 

RAM -1/7-figg- 16 fll NAND #144 14 4;AV NOR Mfg. Ajiwinft-ca-F-, xit-f 

NOR 4-14444033-)- 50 3,a4-y-mtinming isrAwgifilo.kailym NOR -(744 
44 In Wit. NOR #fingiVIRM)- 50 %SWAN-ARAM ,(T-'(MM 4 16 n—m33-)-, 

PI RAM 41-VX 16 7AgrAii-thOMA NAND #1-OR 14, ),A- A,(TIRrrqiifitiliA-cffl 
10 glL:444M1. *n NAND )(7-fift 14 intax 4.1)mtH-T141t6nedij RAM 16'r', if 

NOR -440.444M 50 iniVW-J1qA14), RAM 'Wit* 16 tORY_,SAARI 
RAM Alin 16 . ai=14-L--n5.4-E44JEITT.4-104WALA 12 lirnP-i -f NOR f)iiS4r1-4`. 

2.Troiroitn, A Eli  -1- J`9 20 A4--Jaff-rrj NOR -M45.6*.11-1-, 11,1MIF 
-(±173 P,A 24 "VI Rint-cf)Mg31 MUX 84 A-

15 MUX 80. Eti-T-Altiktgli.lki CRII JEMJ*ILPI4Y1 ELI RAM -(7-M4 16 NAPA 
in NOR iftiterrVutr-g3)- 50 +ail-, ELILE-0A MUX 74 1%15c,W MCU 64 41R-1,0iz 

F,444. —fi-MttcErAARATfit-M NOR Ai 9.1q MCU Ti.ifil)PA NOR elt .gfrifF 
NAND #fita 14, ii1XICirii, -<r-ti-.Yvt,4a. i'FYAt,f7-fit4n RANI 
ii44 16 AVA"J',4l3r. Elk, figIAM NOR -(7-fiNg 44 nRAm-Nign 16, NOR 

20 i-MrSnfA4:114 ME4-210f- NOR ti,safaemA-A- NOR IM A 44 WMEMTP. 
  -10441FeF TF VAtt 3NOR -NAZ-ti.% ?1.$!.4 12 g 

tiPIll fir-0 -)- NOR *if "NOR -0-A-Z-t. " 
A ElEiVilArA*Viqr-AAMD 

25 RAM 41-4MOIP 
,(± RAM #fit2R 16 -1,,IMIIPFP,   20 :q-(±-{-+finpi_slyAn RAM 4-liW 

4wg,m3)- 54 A InitAtgl 22 _Einititirmail.P2 10,0 -1-

#MN 20 14,(±:4- Aq,W_ 32 _LnianiT,Jmilf-A-1 -kig_Yik(Tii-MMI 10. WitglE 
A' -?± RAM #M-4-144,M-1- 54 'IP, IxIlt-b-PrIlMrtiaiZEin 68 'NA MUX 70 

30 ft,-1,* A ±-thhhagt 22 friMMIjO_I 32 nikii_E/MINT--161APAIRe RAM #fing 16. 
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n1] , /4,141X,MPT-1 26 tt-h +AMIN At*, *qt tiMN 20 nigitRi004)I ri 
3trd*HI Jigka 32 MAJJ1I-Ar --1,t-LIM RAM MA4 16 111 ±-thlkilli-'14=, 
llti,14Y.*nEAVAIRnitikrntz-E. Mr=14-M&ENitzlegkA 1,1'1APJ MUX 80 

MUX 8411 fimagga 24 AMO:kyljtfiaiR 20, lAntuAbkiAlfM-40 
5 A RAM 4-4A-A 16 4.1--AVOIPTI, T19  20 14A-4-1i-tWis' n RAM #lit 

gww-o-y- 54 nititiggi 22 _Enithiki4-161-a. 10. 1EL*, lilt 
fwa 20 iv±woitgl 32 IF,Jit alk9J-(7-4tAltW 100 ELI -TAU 
Ta -161A RAM •ft-Ti AIVRA33-1- 54 +1, Nitb60+/*/ftLiZ244 68 SCA MUX 70 1= 
YEA* n thilLean 22 32 nitika$P7-6-R 1)1-TteRAm #11-taX 16. 

10 . ,n`u, V-IWN-4--7-q 26 ri--h A)=- d=•E)J 11-01,, *n_t491: 20 ni-MERMq) I 
it PI* n4 fidga 32 it-IXWIINftRAm 7(7-444 16 nktfiff-i----)4, 

ittl4A: NtztE0-1 24 iligtztgA-P RAM Tit 4 16 FP. 
2091Vc.T 20 nom, RAM #fit2WRI3V} 411MIRA.-1-AaiF4(7-1R 

RAM f&-(1411rifinTITEi]  FIZt-(A14*. 
15 MN i=4A-Vgilf 

AMA   1--ti 20 A4-(+44-A4VTIEEMAVT-RMIRM3-1-
56 pc] ni -thAtot 22 _LnitiiM--14*-3191(Tifi 10. lit*, Ft' -1-#1:-*X 20 

.ma,ti 32 _EnialinnUti--161-AZJIJ-(7-4-MAAw 10. PA0,1-1NriAYIJik 

  1,-(7--ag- 60 i+0 

20 NAND #f*AWP 
A NAND -(7-{Vg 14 1A.43kfiritr, ITMW 20 :14A/fylinmAnk=41.1i(7- 

iimTiikio).- 58 ATA 'TWA/Viva- 58 pj  22 _EnIttEVI-14AAJIJ 
10. •kM-, Eh    1  tjt, 20 *A-1- ja.d 32 _En3L'A MUM--

io. FirTittEIZ- ..-T-n TA PNOR #41t4440V3.- 52 it' wi-n 
25 A-11+/MISMV-a4il 68 24W, )f VIWVIV-q- 26  /iFf4MFIA. 

-1-19Wa 20 ATA tAiSCMT ATA JAINNAiirf ifW-4qAff*-jcitWT 
79. 11*)<AVT-A 79 /aM),N-f-fTfif: #m- (cylinder), 4g (head). 

MEc4n*ft--ax-,) MCC/ECC *) ---6 72 31- MCU 64 nm -FFep14.132W-MES 
Yv NAND ww.ithErrilA4'7*f _A, fLP,AVAJVII-hMAIrin NAND )44 

30 )3o       J 6,427,186; 6,405,323; 6,141,251 p 5,982,665, ..0./z_.)1-
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941CIAfr o *1 -* H_tfil 20 IITEW-thikAlAft0v V  
A ri iA-A nrY7:6-Ver`Pi4-14)244i-Mtlezign4Mtik. 

T ),A NAND #ft  14 tittfirtEX, 14ithil.EC--161 rilSin-16-'1,t-' UM- NAND 

40-g- 14. .tf)-MR 20 14}A ATA 1-41,SC, )1  Fill*)Zzi*(7.-nr 79 #1* It - 111245Er 

5 Wk. ti-t -g4E<MNYg 512 20 iffilliZRAlitaN-

44W400 -)- 58 111 InVt* ,(7-4g 79 ,l(r/K4-1A-N- 10 1A-7N4A-40-A.   1199 20 

A4 "MR" it.3 "-qAPJ-0-fing9 1FA 58 Pk] `1 n,'  79 LP o MCU 64 RiffiEt# 

-L.f_±Triefrng.ltigEnFFS i46 f 11 MCC/ECC -A 72 MCU 64 nlq$IfFNAND 

4-fing- 14 a-latg, #%14ftg-PNO___Yli-W44 81 [P. MIXIMM-lieUlecrE 

10 i=4-2X- 81 1 3 7 1 EJETIA MCC/ECC 7L 72 r±-A_EvEremurpligray v__ 

omm&-gm54---r_mrtt witata 24 *Vg9v(ROPIIM 12 rrlitffl. 

lq A NAND #f 14 Mk ilv ),A NAND #1  14 iVIRIn-reFtV_40,0 

491W 20 ialiVRII*,(7-laLIEA 58 MI ) Fri iTI ) ,,*(7-2-X 79 *egAMit-ag. 10 

k- Mir-Mirno 1  fitIttN 20 %14----XtarlqA9M1R,144 81 LP, 

15 a -/ I=02%i-thiit- Z-1qA.P.Ifil-11- 1',(7--a 79 i '. 1Wr, FFS ri4j MCU 64 14-iE 

w-tit!f- eyvagithiiit) I R  MCC/ECC 7 6 72 E  MW 64 nkATIF%14*n ATA 

WM& 81 r143-1A--)QItralqA91 NAND y7-(i g- 14 rri. 

FFS 3EA-ZR14-54ATAnYAIVD-ME*M*fitz-4E-P:. FFS RIAEagin 

fi4E<IIPYv "airPSAE‹ "   EAMME‹, 91,U=1, 

20 Aff. NWI FFS tvii-&) I PPS 

OTT- 5ZA-Fil --'N;VPMX 

_E, FFS ;11441r. TT —X ifi MIOWATE 

n -r.- 3-1-14RUORIUMME. WItAAFIRWEMAMMEOWNI-thika 

Mrri) wfirrgm-   IT!  maw. 
25   IN 4 71-\-ffl T4-4A2R- 10 inm=-_ --Pm. -'fits 110 RI 1 PfitT\ 

nf?-litaAtw 10   %_11Mlii?"-4-M4g0033-)-0 YTi(its 110 

4-104a-lta 10 100 Fri, A=RAM as-i 40A 

1,p4 RAM fing 100 tit *M 20, riuA- iklitWJ-f÷f-VRMA 120 Pk, 

110'D', --1-491 ---hwt RAM 444 100 lEIMA4-4,011T)131J. 

30 4-M441 10 IMAVIA714-ii- 110 IMANil. lArlisii ksalljg± 
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5 PA7T-cr44-14,%- i. 44-42 10 M;t, kl,(74-0PAN 10 n(7-fit-RNA 

tr/W-- 0AttYIJ NOR /(74.Wr 44 J NOR #fitgWRI133-/- 50. OWYIJ,(7-litgAitW 110 

Lvin RAM -IYag- 16 n PNOR mitgmtkm-)- 52, ft  NAND ,(T'(it 
_414, p,(RAtIlij RAM #1i44 16 In RAM fing-1,40,0-)- 54. Mrrij , A RAM 

5 #  100 PalKttiLl*W 20 MAZE- RAM Asti 40 4-1iRMR-F, Ii 

ViA 110 ilig#M23-0Mil•g*M--t - RAM 421itaWiRaZ) 55, Yl...ELIVWRI 

RAM 444100. MWv(7-litAltW 110 111 %/W-M -W142g4VLOI33)- 56, =Jx 
ATA 4-finR44033i- 58, X-T-4Ti4MN 10 EfijA3&ri/A•vo 

A;(74-vm--$44 12 __ _ti91*.w 20 fa NAND -{7-444R 14 LIII-Arrytwa--F , 

10 #10-WW 10 -(74-0MVJ 
12 MI3k$0-14liVf NAND #1 14 '11 ni-t arri-(7-1[K, ow6mtklv 

41iNg--MIN 12 fIMJa,g-ilTifit-T NAND •(-Tfit2R, 14 

imag*-1X-IAMT-MfM. #fin-PIVZ 12 MIZIAMP NAND 
40414 rii,J--•NAVN-*M3-)-rPrrIZ-M&-TMAR-0 _UVI*VII-(7-fitA NOR Ali-f 

15 2N- 62 rrinvii) , #fi-WIM 12 WV NP1-4AN, LIVEP,+'45*ri 
20 in+vell-s-. 

l'4.111 6, iicifi rets-RE9M-(74 210 n}pftim. -1V-TIA4MN 210

4U-T-#10WR 10. -LaIMUTAIVRIMPX 12. #1  14 

RAM -(7-M4 16 (i<J4101WM 112. JA VAN 112 TIJN,L'A 23, H kii 
20 KI 1 RAM ittAtta 22, RAM tirIga.- 24, RAM /-%-

$!Ja.O 32 MA*. Mn, -f-MI 1 Eft Trc   i,A.m- ,ga 23 4All-t-Otl 
+Amg 120 (a-c). -iA- }NA.N4 120 (a-c) 23 aff# 

i\An`untiff0MW 210 i(T4R. Litt, -1,A-Tka4 23 RPM1A-T' g -a- 120 (a-c) 

0 

25 YvTE015-N-RN- 120 (a-c) qin-W -JN#4,X4-fig-RMW 210, t- -frfty_Ng. 120 
p_,-(A fpJ4,-.$q_ag_ 112 a311r--I -161--1,,i4c5C-i,V7-14R,ga 23 InfriXanta -idi%M-16t-d 

122, 1=R*H41-0g- 210 rnmin 112 rrii,TM-1*)-RiEnttl- X71 ---'4_1 124. 
D , 111 FIEN-V4 112 A-Af-Wg 120 AAA-f-Igg- 120 InP„k_A 

124 14M2-PAILAA. rq}1g4g 120 IktInKI 2 Pftn1,3-(TfiRWa 
30 210 FP inPft-h #M4917rETJ, 6G-t" Titer 210 ilini/Tfing_9 1t-0A-IAM,b)-ft141 
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/Y.'4±-thiaEnYA 011 1- 0-M.4 1200 #iit4jkr 210 InZikinnIMATPE 

-hot2Az 120 g ,A)1, -,14,—,ga 23. t  (performance hit). 

_ .-V11 7, *TIT*4-RE9M-Tfitir 310 rI<JY).---i'3"-Q"ffiviini-J 

4*N 310 'fIJ,-T-4-4-aWN 210. -L-,'W 'J NAND #fit z- 14 p RAM 'Tit 

5  16 n# ,fogm-vm 2120 #4,44-MM 212 Rii-TOIL-L iga 23 (a-c), j=1, -X

1 itix7y-s-nm— RAM itiik,W1 22,M— RAM laigigA 24PAZ— RAM 

p---Ati,gt_t 32 rrA*O ,ga 23 (a-c) ---1`114-0q*--t -N-120W  (a-c). 

JNO.N.44 120 (a-c) rat*---Jmui Ll-gx- niest 23, Elil 404 310 

~Tfi 4XO 
10 a --;it, #fit4-1 JA 212 1W-WN'IVPR 12 (a-c), _lat-'NMIJ4 12 

- 1'11Mtll X401 NOR )(7-1A4 44 R SRAM -Ti & 46. Lilt, -1§EYNA•f-In 120 

A-(Eitlixon- mta 23 fritrixon p11>.2ffilm 12. Elrfu, 6 Efi;J--44(Tfit 

WAN 210 [I<J-&-T014 WI`M.5-Ng• 120 A]r-ii** k*, 

ItITfttl'ISIA 12 P.--P.- 4n NOR 4fit 4 44, l*IttA 2 Pfi;-i---NnitikErnirrin 

15 NOR 4 ,103.416zWi- 50 icif,RWNM5Wg. 120 *-0A-Jk. ift*, Wi J.9l.-N24 120 

- liErg-viliNKviz 12 rrin SRAM 46 Ailf - 1-T-Yv-Wabg.1,- 120 ARm4-j- &-A31 

#fing*IN 310 A-A NAND -(7-lit'  14 fa SDRAM #M4' 16, ii,3.MAX 

410i-lag- 120 , kj- NAND i/7-f' 14 Ar il- SDRAM 'ft-MU 16 rmywri4j 

iri*g,V,111Aaliti-UFDA 250. MT, T.A14 12 ile**1 SDRAM #fitM 16 Of 

20 44R, -tr--. =PaFAM 250 InaSZI**---ki_hi**, )1  FlirPIERY4 250 

KIWT*7--1- 4-titi>Rinn$1.1U 12 Xiali-Vivz. Milril4tcEM 250 7V, ILItaLTAI 

12 xcliA,w_m4LItc. a?kiu-Tivaix-Em 6 w;J-Axcl,w_t 23 ni/T-ImAim 

jtk -T-IXI 1 Puffymt3&noihvii, NvNipgmun 212, x ,̀ ',-mac 40 

SDRAM 16, )1 _ft ^,a  42 114N NAND -'(i44 14. 

25 . "allfri=r,   120 n 131,q+4-A,ItRagito fi- zIzg 

-sidix,-1 NOR liTifitni-thilE lYg 50 445(111, tta- lf-N 
120 it ,-141 PNORnA 52 5-.1 RAM ithhE IYA 54 LP 

cl RPY-ftriXIM SRAM 46 LP,kawidecg, x„ -X-1 12 -WirThfillUIERM 

250, SDRAM 16 InlifAMM. t/nT=VIAAM-T-t,M&, 1)1M$14 

30 12 44 NAND 404 14 nimzim-aq. )A NAND Ti,(74 14 ILIAM)t 
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%VIE SDRAM 16 II-1, tHrlm-crlgt, p-o-p.,NAyijali

1,44(rmAm 12 trj- plAag-{-+ SRAM 4 ,finX 46 (fg&-Th- SDRAM Ti 

46 WyJN). fl Agzii- 120 (a-c) WIN-arrAtEMITA, 
04-0 ttaXPA-kkhf-Nk 120 (a-c) 9,-HAityge&, 

5   ASA (MESI) AE -WV-T-01a. M--trAMki 44Agg SDRAM 44m 16 

at, NAND 4 -fin& 14 LLVNE4Ti-(7-finW  TAM*. 

V_ VII 8, ii\-ffl T4- EArfg,(7-1044Va 410 MY/ 44-1-AZ 

Vz..N 410  .:11A-T-0-1-MR*.N 310. -L-'WtfaTART-fi-OMM 212 ilig#102R-Mq 

g- 312, itirla_wi\-,e4 42 NAND #1A5 14,  ja -r_Vi -̀aggl 40 (a-c) 

10 RAM-117-fi-M 16. ifyiitaMijiu 312 ill -ME/Nta 23 (a-c),  

izm 1 EPT;- ITA-  RAM itilEta 22.M-  RAM rata 24 riz-  RAM 

4>I$J,ga 32 m -pr. ,ga 23 (a-c) itirrOf ---tilMin)(011<jAg2g 120 (a-c). 

riA L,R-ag 120 (a-c) itiNt---- NPAT.VAR,e,k1 23, AAAX-4--(Tif 410 

15 MAIMM 312 tiM.V$IA 12 (a-c) Ft -1-4,14- jg 12 p,--h 

mntrixlixin NOR -(-T/M-M- 44 p SRAM #fi-M 46, l%RA-hflalrhErj WEIJ 

SDRAM 4 -lag 16. EIJIL, thg4 120 A--fl #1/..4-M - Pliga 23. #IXIM 

TIRII M 12, R+Il l[kin SDRAM #1i- - 16. DA, 17 PR;1-;111,J#I-itgkV.W 

310 rmygmi rd, AITINZ(-1-#MA- SDRAN 16 

20 -fYlk, 9.1IJ- 0-1M- 120 IirrilidU (fiM-f ) igkdi iEg-. ILL*, ElEffM-t-Mg4g 
12 P,--h J NOR ,(74-i-M 44 , EIJEL NOR ,(7-figg4gM 50 AP V -tf-tANT-V2g- 120 

h F. OA-, -1---4-1NKIM 12 M SRAM 46 fil-WHZL•ggg 120 wEil [14) SDRAM 

16 1,114 -111-TliA-Aff-4 120 lik*-M--M. r1=VAVV-To 4-Mgata 410 A-h 

NAND   14, j-lidt410--h Agz 120 A-1-- x-cf NAND #M 14 n 

25 -4-1bUrgili AlkE-11AMMERY4 250. 

? .;frrP11=', V--/-fill-I=PFI-4A-A.N.f-UX 120 in lim-c -i-vtgag,ft. /-4- jzft 

NOR T   s f7 50 44zi-ct, toa--XINA3Eurr 

-120   PNOR 2_ .s'fFA 52 RAM *_JiE9 s'.IYA 54 111 nittu _EWA -MAW1-(7-

KPA-trIXIM SRAM 46 '11*W/ 11(1V, )313A-M-tMVg 12 iA-riiitrixvin 

30 SDRAM -(T-M-Rg 16. tcpT=M--Pi, 1 JIIR$UX 12 NAND 

Samsung Electronics Co., Ltd.
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-ft-iitag 14 agdinKAIJ. fi),A NAND #144 14 ill   -+Antf4ItirElErct, 

Aak- -4043- SDRAM 160 toVR-11A-f-SU 120 (a-c) 

PIWYKIV11Wg-q#0 t/W.ffi-Akh.flag 120 (a-c)   
AA (MESI) V-tAVA- NAND 

5 #1  14 bL ft W31Sc_i4fili-aN- . .'itayIK. 

*_ --4ffl 9, >-)---ffiT4-RFAII34-iitgPAR 510 #M S-

.N 510 J:flAT-(7-1aPAN 4100 '-L'0,1M:11:(-TAROMMI 312 in#RORMIJ 

412, 14.1a-i4k0:i 42 11-130IJ NAND 41i-AZ 14. 4-iit4§MIN 312 
23 (a-c), i=1, -* ----}NZIN 1 iiiK7t-Av — RAM itikta 22, RAM 

10 fraga 24 tIM- RAM 4 J,L1.0 32 m*. ,LIA 23 (a-c)   IJ
XIMINJ--Ng- 120 (a-c). 1,A. JiMzf-M.2g 120 (a-c) rrint--+TA-1=.44,xitga 23, 

iCAM7XIMina4kT 410 TT IX0 
Itt*, li- '(it' mix 312 12 (a-c) id-1VMM 12 A-A 

ft iMizti=rin- RJintilX4Xilg NOR #1  44 fn SRAM #1  46 1)(R SDRAM 

15 160 UM], 4M 8 ffi7-j--;in)(7-1MMW 410 'J CJ  irTimaw 510 

4-fif4MSA 412 MIM4litgWVA 412 i_VOIJSDRAM 16 rr-TfIvir,ga 40. 

tr-ffi-h A'tiJ ffi , Miff-r`r 510 410 11;k. 

10, 110, 210, 310, 410 Vic, 510 

YviMAN-(Tfit o iVT-IiPAMJUR---(1111 

20 Tg115C RAM Til-T4I-U RAM jfflgia-161-1141Z- Vgt 

t).VIA-Tf l& RAM MitiA-VilM---1"Inta. #fit4M-MA -hi-VAAJI. 

FPNNOR #M4) I _11A---%0,--()1A-THit-tg Vcilt in RAM #iiAMM=±-ttE 

IWA, )41-T-4 nitVA J--ttlYi RAM #fi-P4M=.16-c-TE,e4, 1)_,V7A -T4 1=111-4,3

MtJ RAM 4V-MOM.11-11$101. 

25 -Mt NAND #1-avriA=--- -thbitraga, triPIT4F11144AMt NAND 41A 

inmEmia,a. PTIA51 

=-ItaNO-011EfrAM=MIJO-A1143 RAM #M A. if -‹#fitgww3a---J;A--Ail4 

YIM -i --JthEiVE,01,,MilV=11 g,w_limrg,-. 4n NAND -(Tifig&O -1AMIJ-41[0])-A1 
T -A-.51-----ithEa,d_LIZIAnAbHP714, 'IA NOR #fimnfigic-TA-m---ithikto±. 

30 TIRM —ithEMMI, ElEukt RAM 4i-iii4PAaTA_Z----1-g-kitATIVAnViiit, 

Samsung Electronics Co., Ltd.
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JIHNN, MEEHit NAND #iitaglirPJa-TA-.V--i-thtd_LOMM.E.-1-thhEMI l. 
IS nm- b- Ili, ikc4fitg l),1043-(744 , fit% 

iM-1-A4 A-A-41iNta$M, IVTIMX.-MMA-A T14 
TA& RAM T r RAM taiinn---tag 

5 gA, fliffiTfM RAM miar-wm- mfitd. iA.A-l-OMMR--(q1V;AAA 
!Tin NOR-NMI 1 fl it-VW:It RAM 44A-4MA_-_--ighLt 
OZ, PITMA114-Mil:It RAM ,(7-iiii-M-M=ItclEtgt I=RJEITTI DIV-1AX 
ft RAM 4-iit-anZ=MIt.d. 
NAND #10kinT --z-ItliFittX 01, rg Mt NAND i(7-fium 

o ffi3:_`)"•=16z-lEt .
O.RFT-r31.AMilgdflill.4n RAM -{7-iitZ.  

=_-ithOW/E,gitfrIZ  =-1MiJagdffilt-Mnd rg Mt NAND Mitn. 1A41Mg 
V.MIPF\:‘-i-TPRZ(7-10MIE-0 -)14A)AP , A FP 

iPAI-44MMirofc1-T NOR 41A-Milv, •a*Hifliaf NOR tAi,5CItl e, 
15 RAM---ithEiadAtir Anz__-__Ithlibm IA] ,   RAM KIIP, 

IAM1-1-thfiEW&E.1-FAME--J ATA PAM 
rii,J NAND min, A rpm-,   Eti),I=JP 

AA pi-TIM RAM TME JEll-ff-Mt RAM ttraw-4-nm-
20 IMO% *ft-TIM RAM MiTV4IM- numz. 

R-fi 1,1i-fl-- 1=13.144,c4It RAM MitgRM-=-J-thit,PA, itg 
RAM 4iitnY,M=fragd, 12).BA-Tlnit4zmt RAM 4ifit5M=IMIJ 

rim- A.--(1)11-fa rm Mt NAND y-Tifimn=-itikitt 
vtn, *BRITT-M1-41MXit NAND Yy-fig-MME:-_‘Mliagdo Wpfit4MW 

25 ja-e;m1 --- =.t-thilt,e,n, wr3EA-iitagn, szfixAm-zamigntm 
it-Mrilg RAM -Tit o   titil&COIM-LEM 
iadtavor,Aramt NAND -(7-fing.   %A--NAA-m-mm- Jttitae, 
nine - ittu I im----i-g-ihIMOqdrg9:.ft NAND -NM+ rm=i-thitm 
N, MMI RAM YTfit-M--T-PIVI 1 ra Xi't NAND #M-U'll 

30 fi-MIIIPAit,-WT, 1=.&11-T-1X/V-TWT-1100-41V-I,{7-Ing"-ft RAW-plingFP 
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ntamriAirgit NAND 44-mtrimii- -thhayntz-grco am —Mt in 
Y.J*, 1,ITTigmwmit RAM /(7-litagFP 

NAND #14M-EriMez-l iAntztE--RitraF-ITU)4,-T-ttfaill-) -T-Wft.  
1,11-TAiravt NAND ,(7-1VVIA4M---ittEgoanititowylimi7J-thick±. 

5 IM-thitiYi*N-ftAl -1=. --TikfT-Od1-171--T-WiLk 

-4-aFiminyi--JJ mitt ,   iv7/figm-vju 

143 TV& NOR ithilM--'41M—ithEtt4Z, fil-TIM NOR 1Witc--16-'fril&M)Tait 
•+04-A —tc-Iggi4, VAATIPIIK NOR miligi-i4nx—mado iMifif2MAIM 

%ffl,--AAMT4i=i31T-g,:.ft RAM #fitaMiilthEiggl, 111-T11D11-4g 
10   RAM 41-MMEitkaed, URPIT-4 Fil.14 Mt RAM #fitUrrA 

Inesi   %A-A 't NAND -f-i-fi-MMEJ-
toecgait, A nitgirg ,[1: NAND ,(T-I-itaMM=Mta. 

9f3&m=tme4, i=aPx3 =MI 
,Mallitt-Viq RAM 4-Mig.      4ZE'igifitriggdfliM 

15 EMIA,MIRV-VrJirgit NAND -NM Milr RAM -(-4-1i-M 
10410,' a NOR -03,i0T+A NOR #ifi-t n-AfF. 
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CPU 

20 
22 
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DMA 

4k4- 24 
I 

ALT
4 

30 

CE# OE 

RST# 28 

I 

NOR 
44 

SRAM 
46 

NOR 
62 

3 

1 

I 
I 

SDRAM 

4'•_$)] 
MCU 12 

42 

14 

NANDI)] 4-

16 

PSRAM / 
SDRAM 

10 

--I 
I 
I 
I 
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50 

52 

r4.4A,41--ifx 

54 

56 

58 

k-tt 

gi I 0) II14-14 
!2f 

NOR

vi 
NOR 

RAM 

tVil-A-A-S-

MIS 9A4t 
ATA4k 1=7

t 
PSRAM/SDRAM 

I 

NOR 44 

• 
• 

• 

I 

I 

2 

stA444-/x 

__-----

I 

PNOR PTR 

NAND 14 

',.psig/tANitg 

60 RAM 16 '-s,  

61 

£
.8
6
V
V
9
0
0
T
9
0
0
g
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CAM 66 

66a 

A -AAA it' 4 I .J- ,g 4)_______ _____ 
4-,rf-3- -414-Z (i A) X-4 A__ 

A/C 22/32 
/ *13 /kke,OLiVIF 68 

1-1AAA 

66b 

66c 

D 24 
1 / 014 MUX 

84 

• 

iA 

A/C 
 / 

ATA 

79 

NOR 
62 

ATA 

fc* 

81 

D 

NOR 
44 

NC 

•

• 
MCC / 

ECC 72 

A/C 
MUX 1-
MUX 
80 

12 

42 

/►

MCU 
64 

74 
A/C) 

MUX• 

ACID 

SRAM 
46 NCID 

lf-c%4 41 t-
90 

1 
;ITJfPNOR'

irjRAM 
, 92 

3 

NAND 

14 

70 

NC 
/ 

40 

PS/SDRAM 

16 

£
'
8
6
V
V
9
0
0
T
9
0
0
g
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CPU 

20 
22 I 

I 

DMA 

04/h- 24 
I 

ALT,t i 

30 

CE# OE # 
I 

 ► 

NOR 
44 

SRA 
46 

NOR 
62 

RST# 28 I 
I 

327'.1

04PS 

RAS#, CAS#, WEPSf 

CS# 

SDRAM 

MCU 12 

42 

48 

14 

NAND Ix) 

1.7 
40 

16 

PSRAM / 
SDRAM 

110 

A.UPS 

I1 4 

PSRAM I 
SDRAM 

100 

,40 

I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 

£
'
8
6
V
V
9
0
0
T
9
0
0
g
 

Samsung Electronics Co., Ltd.
Ex. 1012, p. 148



50 

-0< 4n, I *11443
4-43 

52 

FAM--47-

54 

55 

56 

kg --it 
41-45x 

58 

NOR 

01 
-- NOR 

- RAM 

RAM 

04113N - 5 

Mittg- HA* 
ATA4 1:1

I 

, 
, 

I , 
PSRAM/SDRAM

NOR 44 

PS/SDSRAM 

r 

• 
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(19) 

Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

(11) Veroffentlichungsnummer: 

(11) Publication number: 

(11) Numero de publication: 

EP 2 737 383 AO 

Internationale Anmeldung veroffentlicht durch die 

Weltorganisation fur geistiges Eigentum unter der Nummer: 

WO 2013/016723 (Art. 153(3) EPU). 

International application published by the World 

Intellectual Property Organization under number: 

WO 2013/016723 (Art. 153(3) EPC). 

Demande internationale publiee par ('Organisation 

Mondiale de la Propriete Intellectuelle sous le numero: 

WO 2013/016723 (art. 153(3) CBE). 
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PATENT APPLICATION FEE DETERMINATION RECORD 
Substitute for Form PTO-875 

Application or Docket Number 

15/934,416 

APPLICATION AS FILED - PART I 
(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA 

BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) N/A N/A 

SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) N/A N/A 

EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) N/A N/A 

TOTAL CLAIMS 
(37 CFR 1.16(0) 1 minus 20= 

INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) 1 minus 3 = 

APPLICATION SIZE 
FEE 
(37 CFR 1.16(s)) 

If the specification and drawings exceed 100 
sheets of paper, the application size fee due is 
$310 ($155 for small entity) for each additional 
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)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T
 A

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

Total 
(37 CFR 1.16(i)) 

Minus = 

Independent 
(37 CFR 1.16(h)) 

Minus . 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T
 B

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

Total 
(37 CFR 1.16(i)) 

Minus = 

Independent 
(37 CFR 1.16(h)) 

Minus = 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

SMALL ENTITY OR 

OR 

OTHER THAN 
SMALL ENTITY 

RATE($) FEE($) RATE($) FEE($) 

N/A N/A 300 

N/A N/A 660 

N/A N/A 760 

x 100 = 0.00 

x 460 = 0.00 

0.00 

0.00 

TOTAL TOTAL 1720 

OTHER THAN 
SMALL ENTITY OR SMALL ENTITY 

RATE($) 
ADDITIONAL 

FEE($) 

TOTAL 
ADD'L FEE 

RATE($) 
ADDITIONAL 

FEE($) 

TOTAL 
ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
"" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

""" If 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. 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

RATE($) 
ADDITIONAL 

FEE($) 

x 

x 

TOTAL 
ADD'L FEE 

RATE($) 
ADDITIONAL 

FEE($) 

x 

x 

TOTAL 
ADD'L FEE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

m. 

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

PO. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

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

15/934,416 

151145 
Shami Messinger PLLC 
1000 Wisconsin Ave. NW 
Suite 200 
Washington, DC 20007 

03/23/2018 Hyun Lee 0016.001000G 
CONFIRMATION NO. 2728 

FORMALITIES LETTER 

1111111111111111El IIICIIIII0IIIIIIIIt11,11111111111I1111111111 

Date Mailed: 04/19/2018 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items 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/AuthenticateUserLocal EP F. htm I 

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 OFFICE 

m. 

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

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

NUMBER APPLICATION I 371(c) FILIN DATE G or I GRUPNIT ART I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMS 
15/934,416 03/23/2018 

151145 
Shami Messinger PLLC 
1000 Wisconsin Ave. NW 
Suite 200 
Washington, DC 20007 

2139 0.00 0016.001000G 1 1 
CONFIRMATION NO. 2728 

FILING RECEIPT 

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 

I nventor(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 AIA (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: 0016.001000E 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111(a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

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: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

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 
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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: 0016.001000E 

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 092018INTEFSW15 162100 

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 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 Applicant Response to Pre-Exam 
Formalities Notice 

15934416-MPTA-
Receive_Notice_to_File_Missin 
g_Parts-20180419-09281473-5-

1.pdf 

1203 

no 1 
89bfbae28d27683ebd0143dfa6f937k1257 

b8e6 

Warnings: 

Information: 

2 Fee Worksheet (SB06) fee-info.pdf 

39068 

no 2 
3162b20571881275&575a227e2e64e10ed 

362. 

Warnings: 

Information: 

Total Files Size (in bytes): 40271 

This Acknowledgement Receipt evidences receipt 
characterized by the applicant, and including page 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

on the noted date by the USPTO 
counts, where applicable. 

includes the necessary components 
1.54) will be issued in due 
date of the application. 

35 U.S.C. 371 

of the indicated documents, 
It serves as evidence of receipt similar to a 

for a filing date (see 37 CFR 
course and the date shown on this 

is compliant with the conditions of 35 
acceptance of the application as a 

Filing Receipt, in due course. 

includes the necessary components for 
of the International Application Number 

subject to prescriptions concerning 
establish the international filing date of 

If a new application is being filed and the application 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 
Acknowledgement Receipt will establish the filing 
National Stage of an International Application under 
If a timely submission to enter the national stage of an international application 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating 
national stage submission under 35 U.S.C. 371 will be issued in addition to the 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, 
national security, and the date shown on this Acknowledgement Receipt will 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

PO. Box 1450 
Alexandria, VirgLnia 22313-1450 
ww-w.uspto.gov 

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

15/934,416 

151145 
Shami Messinger PLLC 
1000 Wisconsin Ave. NW 
Suite 200 
Washington, DC 20007 

03/23/2018 Hyun Lee 0016.001000G 
CONFIRMATION NO. 2728 

FORMALITIES LETTER 

1111111111BM° IIIII IIIIMUlijIljILI11111111111110101 1111 

Date Mailed: 04/19/2018 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items 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/AuthenticateUserLocal EP F. htm I 

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: 0016.001000E 

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 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 
Applicant Response to Pre-Exam 

Formalities Notice 

AA15934416-MPTA-
Receive_Notice_to_File_Missin 
g_Parts-20180419-09281473-5-

1.pdf 

301577 

no 2 
ab2d8clef5c71257862411d4eb9d2d17d99 

83929 

Warnings: 
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Information: 

Total Files Size (in bytes): 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/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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PATENT APPLICATION FEE DETERMINATION RECORD 
Substitute for Form PTO-875 

Application or Docket Number 

15/934,416 

APPLICATION AS FILED - PART I 
(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA 

BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) N/A N/A 

SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) N/A N/A 

EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) N/A N/A 

TOTAL CLAIMS 
(37 CFR 1.16(0) 1 minus 20= 

INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) 1 minus 3 = 

APPLICATION SIZE 
FEE 
(37 CFR 1.16(s)) 

If the specification and drawings exceed 100 
sheets of paper, the application size fee due is 
$310 ($155 for small entity) for each additional 
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)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T
 A

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

Total 
(37 CFR 1.16(i)) 

Minus = 

Independent 
(37 CFR 1.16(h)) 

Minus . 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T
 B

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

Total 
(37 CFR 1.16(i)) 

Minus = 

Independent 
(37 CFR 1.16(h)) 

Minus = 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

SMALL ENTITY OR 

OR 

OTHER THAN 
SMALL ENTITY 

RATE($) FEE($) RATE($) FEE($) 

N/A N/A 300 

N/A N/A 660 

N/A N/A 760 

x 100 = 0.00 

x 460 = 0.00 

0.00 

0.00 

TOTAL TOTAL 1720 

OTHER THAN 
SMALL ENTITY OR SMALL ENTITY 

RATE($) 
ADDITIONAL 

FEE($) 

TOTAL 
ADD'L FEE 

RATE($) 
ADDITIONAL 

FEE($) 

TOTAL 
ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
"" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

""" If 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. 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

RATE($) 
ADDITIONAL 

FEE($) 

x 

x 

TOTAL 
ADD'L FEE 

RATE($) 
ADDITIONAL 

FEE($) 

x 

x 

TOTAL 
ADD'L FEE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

m. 

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

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

NUMBER APPLICATION I 371(c) FILIN DATE G or I GRUPNIT ART I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMS 
15/934,416 03/23/2018 

151145 
Shami Messinger PLLC 
1000 Wisconsin Ave. NW 
Suite 200 
Washington, DC 20007 

2139 1880 0016.001000G 1 1 
CONFIRMATION NO. 2728 

UPDATED FILING RECEIPT 

111111111 IIII 111111111A1411111tIji tl 11111111111111111111111 

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 

I nventor(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 AIA (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. 

SERIAL NO.: 15/934,416 

FILING DATE: 03-23-2018 

CONFIRMATION NO.: 2728 

ART UNIT: 2185 

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 

parts 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 
(P.T.A.B.), filed December 27, 2017 

Institution Granted 8/6/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00364 
(P.T.A.B.), filed December 27, 2018 

Institution Granted 8/6/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00363 
(P.T.A.B.), filed December 22, 2017 

Institution Granted 6/29/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00362 
(P.T.A.B.), filed December 22, 2017 

Institution Granted 6/29/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00303 
(P.T.A.B.), filed December 14, 2018 

Institution Granted 5/24/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00730 
(P.T.A.B.), filed January 20, 2017 

Terminated 5/29/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00692 
(P.T.A.B.), filed January 17, 2017 

Terminated 7/5/2018 
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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 

(P.T.A.B.), filed January 13, 2017 
Terminated 7/18/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00667 
(P.T.A.B.), filed January 13, 2017 

Terminated 7/5/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00649 
(P.T.A.B.), filed January 13, 2017 

Terminated 5/29/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00587 
(P.T.A.B.), filed January 6, 2017 

Terminated 7/20/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00577 
(P.T.A.B.), filed January 5, 2017 

Terminated 7/5/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00560 
(P.T.A.B.), filed January 3, 2017 

Terminated 6/29/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00562 
(P.T.A.B.), filed January 17, 2017 

Terminated 9/6/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00561 
(P.T.A.B.), filed January 17, 2017 

Terminated 9/6/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00548 
(P.T.A.B.), filed January 17, 2017 

Terminated 5/3/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00549 
(P.T.A.B.), filed January 17, 2017 

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. 
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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)(ii), 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 — NPL5. 
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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 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Use as many sheets as necessary) 

Complete if Known 
Application Number 15/934,416 
Filing Date 03-23-2018 
First Named Inventor Hyun Lee 
Art Unit 2185 
Examiner Name To be assigned 

Sheet 1 of 1 Attorney Docket Number 0016.001000G 

U.S. PATENT DOCUMENTS 

Examiner 
initials* 

Cite 

No.' 

Document Number 
Publication Date 
MM-DD-YYYY 

Name of Patentee or 
Applicant of Cited Document 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant Figures Appear Number-Kind Code 2 (lf

known) 

US1 2012/0110417 Al 05-03-2012 D'Abreu 

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

US3 2009/0235038 Al 09-17-2009 Sartore 

US4 6839774 B1 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 B1 03-26-2002 Lash et al. 

FOREIGN PATENT DOCUMENTS 

Examiner 
initials* 

Cite 

No.' 

Foreign Patent Document Publication 
Date 

MM-DD-YYYY 

Name of Patentee or 
Applicant of Cited Document 

Pages, Columns, Lines, 
Where Relevant 

Passages or Relevant 
Figures Appear 

T 
6 Country Code3-Number4- 

Kind Code5 (if known) 

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). 2 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). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind 
of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 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) 
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Applicant has listed publication dates on the attached IDS Forms based on information 
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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. 
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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)(ii), 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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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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HASH EM FARROKH 2131 No 
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Period for Reply 
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adjustment. See 37 CFR 1.704(b). 

Status 

1)® Responsive to communication(s) filed on 03/23/2018.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 

2a)0 This action is FINAL. 2b) El This action is non-final. 
3)O 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)0 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 paite Quay/e, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) J Claim(s) 1 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) 0 Claim(s) 1 is/are rejected. 

8) 0 Claim(s) is/are objected to. 

9) 0 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)O The specification is objected to by the Examiner. 

11)O The drawing(s) filed on 03/23/2018 is/are: a)0 accepted or b)O 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)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. 

3.O 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. 
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1) Ei Notice of References Cited (PTO-892) 

2) Ei Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
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Notice of Pre-AIA or AIA Status 

The present application is being examined under the pre-AIA 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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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 to 

identical subject matter. See Miller v. Eagle Mfg. Co., 151 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 to 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 

memory subsystem by way of the third 

data bus and the second data bus. 

subsystem to the second volatile 

memory subsystem by way of the third 

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 A 1). 

2. Susaki (US 20030137881 Al). 

3. Ware et al. (US 8214616 82). 

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 

examiner's 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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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 http://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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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. 
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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)(ii), 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 
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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-

NPL56. 

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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USPAT; 
USOCR;
FPRS;, 
EPO; JPO; ' 
DERWENT; 
IBM TDB 

20:30 

S6 36 Bhakta-Jayesh.in. US-PGPUB; OR ON 2019/03/16 
USPAT; 20:30 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM TDB 

S7 205 (first adj2 memory) with (manager or US-PGPUB; OR ON 2019/03/16 
controller) with (first adj data adj bus) USPAT; 20:34 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB 

205 (second adj2 memory) with (manager or US-PGPUB; OR ON 2019/03/16 
controller) with (second adj data adj bus) USPAT; 20:36 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 

 I BM_TDB 

S9 16 (non$1volatile or flash or SSD) with US-PGPUB; OR ON 2019/03/16 
(manager or controller) with (third adj data 
adj bus) 

USPAT; 
USOCR; 

20:39 

FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB 

S10 3 (S7 and S8 and S9).clm. US-PGPUB; OR ON 2019/03/16 
USPAT; 20:40 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB 

S11 120 ("20020053944" "20020083368" US-PGPUB; OR ON 2019/03/16 
"20020199061" "20030028733" USPAT; 20:57 
"20030158995" "20040088508" USOCR; 
"20040163027" "20040190210" FPRS; 
"20050044302" "20050060488" EPO; JPO; 
"20050132250" "20050141273" DERWENT; 
"20050249011" "20050273548" I BM_TDB 
"20060039197" "20060069896" 
"20060080515" "20060212651" 
"20060294295" "20070070669" 
"20070136523" "20070147115" 
"20070192627" "20070255898" 
"20070288683" "20080104344" 
"20080147968" "20080195806" 
"20080235443" "20080291727" 
"20090031099" "20100110748" 
"20100274953" "20100322020" 
"20110078496" "20110161569" 
"20110320804" "20120117402" 
"20120204079" "20120265952" 
"20120271990" "20130019076" 
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S12 377 

"20130086309" "20130254456" 
"20130254497" "20140032820" 
"20140059170" "20140156919" 
"20140156920" "20150058701").pn. 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM_TDB 

( "2,043,099" "3,562,555" "3,916,390" 
"4,234,920" "4,420,821" "4,449,205" 
"4,882,709" "4,965,828" "5,430,742" 
"5,490,155" "5,519,663" "5,519,831" 
"5,563,839" "5,577,213" "5,619,644" 
"5,675,725" "5,799,200" "5,813,029" 
"5,870,350" "5,874,995" "5,890,192" 
"5,953,215" "5,991,885" "6,023,421" 
"6,026,465" "6,065,092" "6,112,310" 
"6,145,068" "6,158,015" "6,199,142" 
"6,216,247" "6,269,382" "6,336,174" 
"6,336,176" "6,421,279" "6,459,647" 
"6,487,102" "6,487,623" "6,614,685" 
"6,658,507" "6,691,209" "6,693,840" 
"6,721,860" "6,769,081" "6,799,241" 
"6,810,513" "6,816,982" "6,944,042" 
"6,948,029" "6,952,368" "7,053,470" 
"7,062,618" "7,089,412" "7,102,391" 
"7,136,978" "7,155,627" "7,200,021" 
"7,234,099" "7,353,325" "7,409,491" 
"7,409,590" "7,411,859" "7,421,552" 
"7,467,251" "7,519,754" "7,716,411" 
"7,818,488" "7,873,750" "8,086,955" 
"8,102,614" "8,233,303" "8,301,833" 
"8,407,395" "8,412,879" "8,516,187" 
"8,671,243" "8,677,060" "8,874,831" 
"8,880,791" "8,904,098" "8,904,099" 
"9,043,677" "9,158,684" "9,361,250" 

 "9,436,600" "9,921,762").pn. 

OR ON 2019/03/16 
21:09 

S13 0 (S7 and S8 and S9) and (S11 or S12) US-PGPUB; OR ON 2019/03/16 
USPAT; 21:10 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM TDB 

S14 26 ("0090235038" "20100122200" US-PGPUB; OR ON 2019/03/16 
"20120110417" "20030206478" USPAT; 21:34 
"20050204091" "6,363,450" "9,921,762" USOCR; 
"9,928,186").pn. FPRS; 

EPO; JPO; 
DERWENT; 
IBM TDB 

S15 1 (S7 and S8 and S9) and (S14) US-PGPUB; OR ON 2019/03/16 
USPAT; 21:34 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM TDB 

S16 "9928186".pn. US-PGPUB; OR ON 2019/03/16 
USPAT; 21:57 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM TDB 
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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. 

SERIAL NO.: 15/934,416 

FILING DATE: 03-23-2018 

CONFIRMATION NO.: 2728 

ART UNIT: 2+8-5 2131 

EXAMINER: TBA F rokh 

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 

parts 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 
(P.T.A.B.), filed December 27, 2017 

Institution Granted 8/6/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00364 
(P.T.A.B.), filed December 27, 2018 

Institution Granted 8/6/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00363 
(P.T.A.B.), filed December 22, 2017 

Institution Granted 6/29/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00362 
(P.T.A.B.), filed December 22, 2017 

Institution Granted 6/29/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00303 
(P.T.A.B.), filed December 14, 2018 

Institution Granted 5/24/2018 

SK HYNIX et al. v. Netlist. Inc.. Case No. IPR2017-00730 Terminated s129.72n18 
(P.T.A.B.), filed January 20, 2017 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00692 
(P.T.A.B.), filed January 17, 2017 

Terminated 7/5/2018 
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Proceeding Status 
SK HYMX i'r elist, Inc., Case No. IPR201' 00668 et al. v 

(P.T.A.B.), filed January 13, 2017 
Terminated 7/18/2018 

SK I-TYIVIX et al v Netlist Inc Case No TPR7017-00667 Terminated 7/5/2018 
(P.T.A.B.), filed January 13, 2017 

SK HYNIX Netlist, Inc., Casa No. IPR2017 00619 et al. i . 
(P.T.A.B.), filed January 13, 2017 

Terminated 5/29/2018 

SK HYNIX et al. v. Netlist, Inc., Case No, IPR2017-00587 Terminated 7170/701 
(P.T.A.B.), filed January 6, 2017 

c'I( HMV et o1 A&- Netlist, Inc Cps,- Nn. TV 2017-Q4577 Terminated 7/5/2018 , 
(P.T.A.B.), filed January 5, 2017 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00560 
(P.T.A.B.), filed January 3, 2017 

Terminated 6/29/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00562 
(P.T.A.B.), filed January 17, 2017 

Terminated 9/6/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00561 
(P.T.A.B.), filed January 17, 2017 

Terminated 9/6/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00548 
(P.T.A.B.), filed January 17, 2017 

Terminated 5/3/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00549 
(P.T.A.B.), filed January 17, 2017 

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. 
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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 NPL6 — NPL37 are submitted. However, in accordance with 37 

C.F.R. § 1.98(a)(2)(ii), 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 — NPL5. 
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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 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Use as many sheets as necessary) 

Complete if Known 
Application Number 15/934,416 
Filing Date 03-23-2018 
First Named Inventor Hyun Lee 
Art Unit 2185 
Examiner Name To be assigned 

Sheet 1 of 1 Attorney Docket Number 0016.001000G 

U.S. PATENT DOCUMENTS 

Examiner 
initials* 

Cite 

No.' 

Document Number 
Publication Date 
MM-DD-YYYY 

Name of Patentee or 
Applicant of Cited Document 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant Figures Appear Number-Kind Code 2 (lf

known) 

US1 2012/0110417 Al 05-03-2012 D'Abreu 

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

US3 2009/0235038 Al 09-17-2009 Sartore 

US4 6839774 B1 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 B1 03-26-2002 Lash et al. 

FOREIGN PATENT DOCUMENTS 

Examiner 
initials* 

Cite 

No.' 

Foreign Patent Document Publication 
Date 

MM-DD-YYYY 

Name of Patentee or 
Applicant of Cited Document 

Pages, Columns, Lines, 
Where Relevant 

Passages or Relevant 
Figures Appear 

T 
6 Country Code3-Number4- 

Kind Code5 (if known) 

Examiner Signature /HASHEM FARROKH/ Date Considered 03117/2019 

*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). 2 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). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind 
of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 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 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Use as many sheets as necessary) 

Complete if Known 
Application Number 15/934,416 
Filing Date 03-23-2018 
First Named Inventor Hyun Lee 
Art Unit 2185 
Examiner Name To be assigned 

Sheet 1 of 4 Attorney Docket Number 0016.001000G 

NON PATENT LITERATURE DOCUMENTS 

Examiner 
Initials* 

Cite 
No.' 

Include name of the author (in CAPITAL LETTERS), title of the article (when 
appropriate), title of the item (book, magazine, journal, serial, symposium, catalog, etc.), 

date, page(s), volume-issue number(s), publisher, city and/or country where published 
T2

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. 

NPL3 
Copy of Examiner Notice of References Cited for U.S. Appl. No. 14/214,652, mailed 
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. 
IPR2018-00365 (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. 

NPL8 
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 
Signature 

/HASHEM FARROKF-ii Date 
Considered 03/1712019 

*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). 2 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 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Use as many sheets as necessary) 

Complete if Known 
Application Number 15/934,416 
Filing Date 03-23-2018 
First Named Inventor Hyun Lee 
Art Unit 2185 
Examiner Name To be assigned 

Sheet 2 of 4 Attorney Docket Number 0016.001000G 

NON PATENT LITERATURE DOCUMENTS 

Examiner 
Initials* 

Cite 
No.' 

Include name of the author (in CAPITAL LETTERS), title of the article (when 
appropriate), title of the item (book, magazine, journal, serial, symposium, catalog, 
etc.), date, page(s), volume number, publisher, city and/or country where published 

T2

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. 

'Ll3 
Netlist Inc.'s Notice of Appeal to the U.S. Court of Appeals for the Federal Circuit and 
Final Written filed in SK WY IX Netlist, Inc., Case No. IPR20-18 ciaion, et al. 1,. 
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. 1PR20IS-

00561 (P.T.A.B.), filed September 6, 2018; 67 pages. 

NW 15 
Netlist Inc.'s Notice of Appeal to the U.S. Court of Appeals for the Federal Circuit and 
Final Written Decision, filed in SIC HYNIX et al v Netlist, In,  Case No. IPR2018-, 
00560 (P.T.A.B.), filed June 29, 2018; 22 pages. 

Patent v ' Supplemental • fl in 5 H I Netlist,
NPL16 

, 
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. 

NPL18 
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 /HASHEiVI FARROKH/ Date 
Signature Considered 03/17/2019 

*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). 2 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 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Use as many sheets as necessary) 

Complete if Known 
Application Number 15/934,416 
Filing Date 03-23-2018 
First Named Inventor Hyun Lee 
Art Unit 2185 
Examiner Name To be assigned 

Sheet 3 of 4 Attorney Docket Number 0016.001000G 

NON PATENT LITERATURE DOCUMENTS 

Examiner 
Initials* 

Cite 
No.' 

Include name of the author (in CAPITAL LET lERS), title of the article (when 
appropriate), title of the item (book, magazine, journal, serial, symposium, catalog, 
etc.), date, page(s), volume number, publisher, city and/or country where published 

T2

NPL21 
Supplemental Declaration of Robert J. Murphy, filed in SK HYNIX et 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. 

NPL23 
Joint List of Claim Terms For Construction and Proposed Constructions, filed as 
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. 

NPL29 
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. 

NPL30 
Decision Instituting Inter Partes Review of U.S. Patent No. 9,535,623, Entered May 24, 
2018, 18 pages. 

Examiner 
Signature 

/HASHEM FARROW" 
Date 
Considered 

03/17/2019 

*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). 2 Applicant is to place a check mark here if English language Translation is attached. 
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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: -2-1t6 2131 

FILING DATE: 03-23-2018 EXAMINER: IrMA. 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 

parts 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 
(P.T.A.B.), filed December 27, 2017 

Institution Granted 8/6/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00364 
(P.T.A.B.), filed December 27, 2018 

Institution Granted 8/6/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00363 
(P.T.A.B.), filed December 22, 2017 

Institution Granted 6/29/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00362 
(P.T.A.B.), filed December 22, 2017 

Institution Granted 6/29/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2018-00303 
(P.T.A.B.), filed December 14, 2018 

Institution Granted 5/24/2018 

SK HYNIX Nctlist, Inc., Case No. IPR2017 00730 et al. v. 
(P.T.A.B.), filed January 20, 2017 

Tunrinat1/4.,d 5/29/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00692 
(P.T.A.B.), filed January 17, 2017 

Terminated 7/5/2018 
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Proceeding Status 
SK ITYNIK et al v Netlist, Inc Case No TPR7017-00668 Terminated 7/18/2018 
(P.T.A.B.), filed January 13, 2017 

SK HY.WIX et al. v. Netlist, Inc., Case N'\ IPR2017-00667 Tcrminatcd 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.A.B.), filed January 13, 2017 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00587 
(P.T.A.B.), filed January 6, 2017 

Terminated 7/20/2018 

SK IIYNIX Netlist, Inc., Casc No. IPR2017 00577 et al. v. 
(P.T.A.B.), filed January 5, 2017 

Tcrirrirra led 7/5/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00560 
(P.T.A.B.), filed January 3, 2017 

Terminated 6/29/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00562 
(P.T.A.B.), filed January 17, 2017 

Terminated 9/6/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00561 
(P.T.A.B.), filed January 17, 2017 

Terminated 9/6/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00548 
(P.T.A.B.), filed January 17, 2017 

Terminated 5/3/2018 

SK HYNIX et al. v. Netlist, Inc., Case No. IPR2017-00549 
(P.T.A.B.), filed January 17, 2017 

Terminated 5/3/2018 

/HASHEM FARROKH/ 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)(ii), 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. 

SERIAL NO: 15/934,416 

FILING DATE: 3/23/18 

CONFIRMATION NO: 2728 

ART UNIT: 2131 

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. 

page 2. 

Amendments to the Claims, if any, are reflected in the Listing of Claims beginning on 

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. 

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. 

3 
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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; 

4 
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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. 

-5 
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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. 

-6 
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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 

SHAMI MESSINGER PLLC 
1000 Wisconsin Ave N.W., Suite 200 
Washington, D.C. 20007 
202-516-6900 

/Khaled Shami/ 
Khaled Shami 
Reg. No. 38,745 
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EXAMINER: FARROKH, Hashem 

TITLE: FLASH-DRAM HYBRID MEMORY MODULE 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

SUPPLEMENTAL AMENDMENT 

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. 

page 2. 

Amendments to the Claims, if any, are reflected in the Listing of Claims beginning on 

Remarks begin on page 7. 

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. (Currently amended) A memory system, comprising: 

a memory device 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 deviccsubsystem, the controller is configuredoperable 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 i-s-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 second  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 memory7 and wherein 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)7 and wherein 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: 

2 
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a) be  coupled to the system memory controller of the host system via system address 

lines, wherein the controller is further configured 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 

number set of address bits and a second number set of address bits, and wherein the controller is

configured to 

c)  receive the first number set of address bits and the second number set 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 number set of address bits and the second number set of 

address bits to determine the address of the data information. 

8. (Currently amended) The memory system of claim 7, wherein the first number set of 

address bits i-s-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 

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 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

- 3 - 
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memory access command does not reside in the volatile memory device, the controller is further

configured to 

a. 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  if data information associated with the first memory command does not 

reside in the volatile memory device, and; wherein the controller is further

configured to 

b)  alert the system memory controller that-when the data information  associated with 

the first memory access command is ready to be retrieved from the volatile 

memory device; and 

wherein the data information 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. (Currently amended) The memory module of claim 10, wherein the volatile memory 

device includes dynamic random access memory (DRAM)7 and wherein the non-volatile 

memory device includes FLASH memory. 

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 

according to a protocol. 

13. (Currently amended) The memory module of claim 12, wherein the first memory access 

command teeeiNLed4r-em4he-sy-stem-Faem eetttfetter-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. 

14. (Currently amended) The memory module of claim 13, wherein the first command 

RC(X) includes a first number of address bits7 and wherein the second command RC(X+1) 

includes a second number of address bits in accordance with the protocol. 

4 
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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 

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. (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 access 

command. 

18. (Currently amended) The memory module of claim 4-012, wherein the controller is 

further configured to receive the second memory access 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 

command  via the set of system address and control lines, 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 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 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; 

-5 
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wherein, if the data associated with the first address does not reside in the volatile 

memory device, the controller is configured to 

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 controller is further configured to 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 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. (Currently amended) The memory module of claim 2Q19, wherein the first memory 

access command received by the controller from the system memory controller corresponds 

correspond 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. 

6 
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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. 

7 
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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 

SHAMI MESSINGER PLLC 
1000 Wisconsin Ave N.W., Suite 200 
Washington, D.C. 20007 
202-516-6900 

/Khaled Shami/ 
Khaled Shami 
Reg. No. 38,745 
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Notice of Pre-AIA or AIA Status 

The present application is being examined under the pre-AIA first to invent 

provisions. 

This office action is in response to the communication(s) filed on 08/26/2019. 

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(o). Correction 

of the following is required: 

1. Claims 7 and 17 recite" 

Samsung Electronics Co., Ltd.
Ex. 1012, p. 274



Application/Control Number: 15/934,416 Page 3 

Art Unit: 2131 

"...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 of the 
invention, and of the 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 most nearly connected, to make and use the same, and shall set forth the best m ode 
contemplated by the inventor orjoint inventor of carrying out the invention. 

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the 
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 most nearly 
connected, to make and use the same, and shall set forth the b est mode contemplated by the 
inventor of carrying out his invention. 

Claims 6-8, 13-17, and 21 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 

(pre-AIA), 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 a way as to reasonably convey to one skilled in the relevant art that the inventor or 

a joint inventor, or for pre-AIA the inventor(s), at the time the application was filed, had 

possession of the claimed invention. 

Claim 6 recites, in part, the limitation: 
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'c) "receive the first set of address bits and the second set of address bits 
sequentially 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 limitation: 

"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." 

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: 

"wherein the first memory command includes a first command RC(X) receive from the 
system memory controller over the set of system address and control lines and a 
second command RC(X-I- .1) received after the first command RC(X) from the system 
memory controller 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. Claim 15 recites the limitation: 

"`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." 

The claimed specification does not describe or support the above limitation as 

claimed. 
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6. Claim 17 recites the limitation: 

"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." 

The claimed specification does not describe or support the above limitation as 

claimed. 

Claim 21 recites, in part, the limitation: 

"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 w€th the first memory command using the first set of 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 to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 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-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent m ay not be obtained though the invention is notidentically disclosed or describ ed 
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 obviousatthe 
time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not b e 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-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 A 1). 

8. In regard to claim 2 FukLIZO teaches: 

"A memory system (e.g., Fig, 3), comprising: 

"a memory subsystem including a first memory portion (e.g., 1 0080, SDRAM memory 

chip device 40 in Fig. 3) and a second memory portion;" (e.g., 110080, Flash memory 

device 60 in Fig. 3). 

"and a controller configured to be coupled to a system memory controller (e.g., 0082, 

CPU 50 of the host system in Fig. 3) of a host system and to the memory sub system (e.g.,11 

0081-0082; chip device 40 in Fig. 3 in addition to SDRAM array 190, comprises section 

10,20, and 30 that include controller and/or control logic that coupled system memory 

and host system such as processor 50 in Fig. 3), the controller operable 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 (e.g., 90086-0088; 

Figs. 3-4), the controller further operable to alert the system memory controller when the data 

information is ready to be retrieved," (e.g., If 0028, ready or busy status signal in Fig. 3). 

"and wherein 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" (e.g., 11 

0104,  0127; Figs. 3-5; commands issued by or in response to the commands issued by 

CPU 50). 
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9. In regard to claim 10 Fukuzo teaches: 

"A memory module couplable to a system memory controller of a host system (e.g., CPU 50 IN 

Fig. 3) via a set of data lines and a set of address and control lines (e.g.,11/1I 0080-0083; Fig. 

3), the memory rnodi..ile comprising:" 

"a controller operable to receive frorn the system memory controller a first 

memory command via the set of system address and control lines;" (e.g., 1110060-0083,11 

0088; Fig. 3). 

"a non-volatile memory device:" (e.g.,110080; flash memory device 60 in Fig. 3). 

"and a volatile memory device:" (e.g., 0080; SCRAM memory device 40 in Fig. 3). 

"wherein, in response to the first memory command, the controller is configured to: 

a) perform a data transfer operation 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," ( .g., 0088; Fig. 3). 

b) and alert the system memory controller when the data information assoc€ated vi i 

the first memory command is ready to be retrieved from the volatile memory device;" (e.g., 11 

0028, 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 to a second memory received by the controller from the system 

memory controller." (e.g., If 0107; Figs. 3-4). 

10. In regard to claim 19 Fukuzo teaches: 
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"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 (e.g.,9 0080-0083; Fig. 3), the 

memory module comprising:" 

"a controller operable to receive from the system memory controller a first memory 

command via the set of system address and control lines:" (e.0., 0060" 0003, if 0088; Fig. 3). 

"a non-volatile memory device;" (e.g., 11 0080; flash memory device 60 in Fig. 3). 

"a volatile memory device;" (e.g., 0080; SDRAM memory device 40 in Fig. 3). 

"and a data manager coupled to the system memory controller (e.g., CPU 50 IN Fig. 3), 

the non-volatile memory device and the volatile memory device (e.g., SDRAM 40 comprises 

controller or data manger to control data transfer or exchange between CPU 50 and Rash 

memory 60 in Fig. 3) , wherein the data manager is configured to exchange data Mth 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.,1111 0080-0083,11 

0088; Fig. 3; Figs. 3.4 and the corresponding text description). 

"wherein, in response to the first memory command, the controller is configured to: 

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 devices;" e.g.,110088; Fig. 3). 

b) and alert the system memory controller that when the data associated ‘,vith the 

first memory command is ready to be retrieved from the volatile memory device;" (e.g., 0028, 

¶ 0107; ready or busy status signal in Fig. 3). 
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"and wherein the data associated vvith the first memory command is retrieved from the volatile 

memory device in response to a second memory command received by the controller from the 

system memory controller. (e.g., If 0107). 

11. In regard to claim $ Fukuzo further teaches: 

"wherein the first memory portion includes volatile memory (e.g., SDRAM 40) and the second 

memory portion includes non-volatile memory." (e.g.,  0080; Fig, 3; Rash memory 60). 

12. In regard to claims 4 and 11 Fukuzo further teaches: 

"wherein the first memory portion includes dynamic random access memory (DRAM) and the 

second memory portion includes FLASH memory." (e.g., 110080; Fig. 3). 

13. In regard to claims 5 and 12 Fukuzo further teaches: 

"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.' (e.g., 0024; a standard set of commands for the NAND-flash controller). 

14. in regard to claims 9 and 18 Fukuzo further teaches: 

"wherein the controller is further configured to receive the second command from the system 

memory controller according to the protocol." (e.g., ¶ 0082; SDRAM standard). 

Claim 20 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

Fukuzo in view of Shiota et al "Shiota" (US 2003/0147297 Al). 
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15. In regard to claim 20 Fukuzo discloses ail limitations include in claim 19 but does not 

expressly teach while Shiota teaches: 

a register configured to register multiple commands or a sequence of commands." 

(e.g.,110042) a register for storing read and write commands. 

Disclosures by Fukuzo and Shiota 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 

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 to combine teaching of Shiota with Fukuzo to 

obtain the invention as specified in the claim. 

Response to Remarks 

Applicant arguments have been fully considered but they are not persuasive. 

Applicant has canceled the claim 1 and added claims 2-21 and amended the claims. 

However, as shown above claims are rejected under 35 USC 112, first paragraph and 

prior arts. The Examiner respectfully submits that amendment do not place the claims in 
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condition for allowance. Accordingly, the Examiner maintains his position and make this 

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 

(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 

examiner's supervisor, Ann Lo can be reached on (571)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 http://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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FPRS; EPO; 
JPO; 
DERWENT; 

 I BM TDB  

S60 319055 (read$3 or retriev$3) near5 (coomand US-PGPUB; OR ON 2019/10/03 
or intruction or request) USPAT; 10:32 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S61 38 S59 and S60 US-PGPUB; OR ON 2019/10/03 
USPAT; 10:33 
USOCR; 

1FPRS; EPO; 
JPO; 
DERWENT; 
I BM _ TDB 

S62 10 S61 and ((transfer$4 or copy$4 or I US-PGPUB; OR ON 2019/10/03 
transmi$4) near2 (request or USPAT; 11:13 
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command or instruction)) USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S63 143 S57 and (DRAM near5 (ready or US-PGPUB; OR ON 2019/10/03 
alert$3)) USPAT; 11:35 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB

S64 82 S60 and S63 US-PGPUB; OR ON 2019/10/03 
USPAT; 11:36 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S65 21 S64 and (@ad<"20070601") US-PGPUB; OR ON 2019/10/03 
USPAT; 11:36 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 

— 
I BM TDB 

— 
S66 S65 and request 21 US-PGPUB; OR ON 2019/10/03 

USPAT; 11:44 
USOCR; 
FPRS;EPO., 
JPO; 
DERWENT; 

 1 I BM TDB  

S67 175386 (DRAM with (flash or non$lvolatiel)) US-PGPUB; OR ON 2019/10/04 
USPAT; 10:46 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S68 28769 S67 and (gad< "20070601") US-PGPUB; OR ON 2019/10/04 
USPAT; I 10:48 
USOCR; 
FPRS; EPO; 
JPO; 

; DERWENT; 
1 I BM TDB _ 

S69 183 S68 and (DRAM near5 (ready or alert I US-PGPUB; OR ON 2019/10/04 
or message)) USPAT; 10:49 

USOCR;
FPRS;EPO., 

?JPO; 
1DERWENT; 
;IBM TDB 

S70 169 S69 and ((read$3 or retriev$3) near5 US-PGPUB; OR ON 2019/10/04 
(request or command or intruction)) USPAT; 10:51 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM_TDB 

st 
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S71 153 I S70 and ((transfer$4 or cop$4 or I US-PGPUB; 
load$3 or down$1 load$3) near5 USPAT; 
(request or command or intruction)) I USOCR;

FPRS; EPO; 
?JPO; 
1DERWENT; 
1 I BM TDB 

OR ON 
I 
2019/10/04 
10:52 

S72 6 S68 and (((signal or flag or interrupt) US-PGPUB; OR ON 2019/10/04 
near5 (ready or alert or message)) 
with ((access$3 or read$3 or retriev$3) 
near2 DRAM)) 

USPAT; 
USOCR; 
FPRS; EPO; 

11:04 

JPO; 
DERWENT; 
I BM TDB 

S73 6 S68 and (((signal or flag or US-PGPUB; OR ON 2019/10/04 
interrupt$4) near5 (ready or alert or 
message)) with ((access$3 or read$3 
or retriev$3) near2 DRAM)) 

USPAT; 
USOCR; 
FPRS; EPO; 

11:05 

JPO; 
DERWENT; 

 I BM TDB  

S74 139 S69 and (((read$3 or retriev$3) near5 US-PGPUB; OR ON 2019/10/04 
(request or command or intruction)) 
with DRAM) 

USPAT; 
USOCR; 

11:10 

FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S75 9 S68 and (((signal or flag or US-PGPUB; OR ON 2019/10/04 
interrupt$4) near5 (ready or alert or 
message)) near5 DRAM) 

USPAT; 
USOCR; 

11:11 

FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S76 1112 DRAM near5 ready US-PGPUB; OR ON 2019/10/04 
USPAT; 11:13 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S77 127 S68 and S76 US-PGPUB; OR ON 2019/10/04 
USPAT; 1 11:14 
USOCR;
FPRS; EPO; 
JPO; 
DERWENT; 
I BM_TDB 

S78 108 S71 and S77 US-PGPUB; OR ON 2019/10/04 
USPAT; 1 11:14 
USOCR;
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB

S79 2 "20070288683".pn. US-PGPUB; OR ON 2019/10/04 
USPAT; 1 13:44 
USOCR;
FPRS; EPO; 
JPO; 
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DERWENT; 
I BM TDB  

S80 10222 register near5 ((multiple or plurality or US-PGPUB; OR ON 2019/10/05 
sequence) near2 (command or 
instruction)) 

USPAT; 
USOCR; 

18:16 

FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S81 2040 register adj2 ((multiple or plurality or US-PGPUB; OR ON 2019/10/05 
sequence) near2 (command or 
instruction)) 

USPAT; 
USOCR; 

18:17 

FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S82 764 register adj2 ((sequence) near2 US-PGPUB; OR ON 2019/10/05 
(command or instruction)) USPAT; 18:17 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S83 93405 DRAM near5 ((flash or non$lvolatile) US-PGPUB; OR ON ;2019/10/06 
adj (memory or storage)) USPAT; 11:07 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S84 17112 S83 and (@ad<"20070601") US-PGPUB; OR ON 2019/10/06 
USPAT; 11:07 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

5 17112 S84 and ((DRAM OR SDRAM) with US-PGPUB; OR ON 2019/10/06 
(flash or non$lvolatile)) USPAT; 11:07 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S86 764 register adj2 ((sequence) near2 US-PGPUB; OR ON 2019/10/06 
(command or instruction)) USPAT; 11:09 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM_TDB 

S87 137 S86 and ((DRAM OR SDRAM) with US-PGPUB; OR ON 
, 
2019/10/06 

(flash or non$1volatile)) USPAT; I 11:09
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM_TDB 

S88 73 concatenat$3 near5 (set near2 US-PGPUB; OR ON ; 2019/10/06 
address$3) USPAT; 11:12 

USOCR; 
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; I 

FPRS., EPO; , 
JPO; 
DERWENT; 
I BM TDB _ 

S89 0 S87 and S88 I US-PGPUB; OR ON I 2019/10/06 
USPAT; 11:12 
USOCR; 
FPRS;EPO. , 

I JPO; 
1DERWENT; 
;IBM TDB,„„„„=„„„„„„„,

S90 0 S85 and S88 US-PGPUB; OR ON 2019/10/06 
USPAT; 11:13 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S91 33 S88 and (@ad<"20070601") US-PGPUB; OR ON 2019/10/06 
USPAT; 11:13 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S92 3 S91 and (flash or non$volatile) US-PGPUB; OR ON 2019/10/06 
USPAT; 11:14 
USOCR; 
FPRS; EPO; 
JPO; 

I DERWENT; 
I IBM TDB =„„„„„„„„„„„„„„„„„„„___

S93 7592 concatenat$3 near5 (address$3) US-PGPUB; OR ON 2019/10/06 
USPAT; 11:29 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM_TDB 

S94 55 S85 and S93 US-PGPUB; OR ON 2019/10/06 
USPAT; 11:30 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 

 I BM TDB 
S95 55 S94 and (@ad<"20070601") US-PGPUB; OR ON 2019/10/06 

USPAT; 11:30 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S96 93405 DRAM near5 ((flash or non$1volatile) US-PGPUB; OR ON 2019/10/07 
adj (memory or storage)) USPAT; 10:05 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S97 17112 S96 and (gad<"20070601") 1US-PGPUB; OR ON 2019/10/07 
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1 

USPAT; 
USOCR;
FPRS., EPO., 
JPO; 
DERWENT; 
IBM TDB 

10:05 

S98 17112 S97 and ((DRAM OR SDRAM) with US-PGPUB; OR ON 2019/10/07 
(flash or non$1volatile)) USPAT; 10:05 

USOCR; 
1FPRS; EPO; 

JPO; 
DERWENT; 
I BM _ TDB 

S99 7592 concatenat$3 near5 (address$3) US-PGPUB; OR ON 2019/10/07 
USPAT; 10:05 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S100 55 S98 and S99 US-PGPUB; OR ON 2019/10/07 
USPAT; 10:05 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM_TDB 

S101 55 S100 and (@ad<"20070601") US-PGPUB; OR ON 2019/10/07 
USPAT; 10:05 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 

 I BM TDB 

S102 37 S101 and (address near2 bits) US-PGPUB; OR ON 2019/10/07 
USPAT; 10:05 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S103 0 S102 and (sequen$5 near2 command) US-PGPUB; OR ON 2019/10/07 
USPAT; 10:07 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 

----- ------------------ 
I BM TDB _ - 

S104 37 S102 and (sequen$5) US-PGPUB; OR ON 2019/10/07 
USPAT; 10:07 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 

 I BM TDB  

S105 93405 DRAM near5 ((flash or non$1volatile) US-PGPUB; OR ON 2019/10/07 
adj (memory or storage)) USPAT; 12:04 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
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IBM TDB 

S106 17112 S105 and (@ad<"20070601") US-PGPUB; OR ON 2019/10/07 
USPAT; 12:04 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM_TDB 

S107 17112 S106 and ((DRAM OR SDRAM) with US-PGPUB; OR ON 2019/10/07 
(flash or non$1volatile)) USPAT; 12:04 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM TDB 

S108 7592 concatenat$3 near5 (address$3) US-PGPUB; OR ON 2019/10/07 
USPAT; 12:04 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM TDB 

S109 55 S107 and S108 US-PGPUB; OR ON 2019/10/07 
USPAT; 12:04 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM TDB 

S110 55 S109 and (@ad<"20070601") US-PGPUB; OR ON 2019/10/07 
USPAT; 12:04 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM TDB

S111 37 S110 and (address near2 bits) US-PGPUB; OR ON 2019/10/07 
USPAT; 12:04 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM TDB 

S112 37 S111 and (sequen$5) 1 US-PGPUB; OR ON 2019/10/07 
USPAT; i 12:04 
USOCR;
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

----- -------- - ; 
6 US-PGPUB; OR ON 2019/10/071S113 S112 and (sequen$5 near2 

address$3) 1 USPAT; 1 12:04 
USOCR; 
FPRS;EPO., 

?JPO; 
I DERWENT; 

 1 I BM,  _TDB 

S114 1516 S108 and (sequen$5 near2 I US-PGPUB; OR ON 12019/10/07 
address$3) I USPAT; 12:33 

USOCR;
FPRS; EPO; 
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JPO; 
DERWENT; 
I BM TDB 

S115 277 S114 and ((DRAM OR SDRAM) with US-PGPUB; OR ON 2019/10/07 
(flash or non$1volatile)) USPAT; 12:35 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S116 121 S115 and (@ad<"20070601") US-PGPUB; OR ON 2019/10/07 
USPAT; 12:35 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S117 119 S116 and (address near2 bits) US-PGPUB; OR ON 2019/10/07 
USPAT; 12:36 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S119 4 S117 and (sequen$5 near2 command) US-PGPUB; OR ON 2019/10/07 
USPAT; 12:37 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S120 16 S115 and 711/$.ccls. US-PGPUB; OR ON 2019/10/07 
USPAT; 12:41 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 

- - - 
I BM - TDB _ 

S121 5 S120 and (@ad<"20070601") US-PGPUB; OR ON 2019/10/07 
USPAT; 12:44 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 

 I BM TDB  

S122 1574 (transfer$3 or cop$4 or transmi$5 or US-PGPUB; OR ON 2019/10/07 
retriev$3) nears DRAM nears (flash or 
non$1volatile) 

USPAT; 
USOCR; 

12:49 

FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S123 0 S113 and S122 US-PGPUB; OR ON 2019/10/07 
USPAT; 12:49 
USOCR; 

1FPRS; EPO; 
JPO; 
DERWENT; 
I BM _ TDB 

S124 54 S122 and (sequen$5 near2 1.1S-PGPUB; OR ON 2019/10/07 
USPAT address$3) ; 12: 

52
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- --- 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB _ - 

S125 16 S124 and (@ad<"20070601") US-PGPUB; OR ON 2019/10/07 
USPAT; 12:52 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB

S126 20870 sequential$2 adj2 address US-PGPUB; OR ON 2019/10/08 
USPAT; 14:16 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S127 875 (transfer$4 or read$3) adj10 data i US-PGPUB; OR ON 2019/10/08 
adj10 (non$lvolatile or flash) adj10 1USPAT; 14:19 
(DRAM or SDRAM) 1USOCR; 

FPRS., EPO; , 
JPO., 
DERWENT; 
I BM TDB 

S129 32 S126 and S127 US-PGPUB; OR ON 2019/10/08 
USPAT; 14:21 
USOCR; 
FPRS;EPO., 
JPO; 
DERWENT; 

 1 IBM TDB  , _ 

S130 15 S129 and (@ad<"20070601") US-PGPUB; OR ON 2019/10/08 
USPAT; 14:22 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S131 5530 sequen$5 nears receiv$3 nears US-PGPUB; OR ON 2019/10/08 
addresses USPAT; I 15:30 

USOCR; 1 
FPRS; EPO; 
JPO; 

; DERWENT; 
1 I BM TDB _ 

S132 875 (transfer$4 or read$3) adj10 data I US-PGPUB; OR ON 2019/10/08 
adj10 (non$lvolatile or flash) adj10 I USPAT; 1 15:32 
(DRAM or SDRAM) 1USOCR;

FPRS;EPO., 
?JPO; 
1DERWENT; 
;IBM TDB

S133 2 S131 and S132 US-PGPUB; OR ON 2019/10/08 
USPAT; 15:32 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM_TDB 

st 
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S134 102 S132 and (sequen$5 near5 addresses)  US-PGPUB; 
USPAT; 
USOCR;
FPRS; EPO; ' 
JPO; 

1DERWENT; 
I I BM TDB 

OR ON I 
I 
2019/10/08 
15:35 

S135 23 I S134 and (gad< "20070601") US-PGPUB; OR ON 2019/10/08 
USPAT; 15:35 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S136 2 receiv$3 near5 (first near2 (address US-PGPUB; OR ON 2019/10/08 
adj bits)) near5 (second near2 USPAT; 16:17 
(address adj bits)) near5 (sequen$5) USOCR; 

FPRS; EPO; 
JPO; 
DERWENT; 

 I BM TDB  

S137 34246 commands near2 register US-PGPUB; OR ON 2019/10/08 
USPAT; 16:35 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S138 92 S137 and S132 US-PGPUB; OR ON 2019/10/08 
USPAT; 16:36 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S139 35 S138 and (@ad<"20070601") US-PGPUB; OR ON 2019/10/08 
USPAT; 16:36 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB 

S140 4807 commands near2 register US-PGPUB; OR OFF 2019/10/08 
USPAT; I 16:40 
USOCR;
FPRS; EPO; 
JPO; 
DERWENT; 
I BM_TDB 

S141 22 S132 and S140 US-PGPUB; OR OFF 2019/10/08 
USPAT; I 16:40 
USOCR;
FPRS; EPO; 
JPO; 
DERWENT; 
I BM TDB

S142 4 S141 and (gad<"20070601") US-PGPUB; OR ON I 2019/10/08 
USPAT; I 16:40 
USOCR;
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM TDB 

10/ 9/ 2019 2:49:36 PM 
C:\ Users\ hfarrokh\ Documents\ EAST\ Workspaces\ 15934416.wsp 
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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 
Number 

115934416 Filing 
Date 

[
018-03-23 

Docket Number 
(if applicable) 

0016.001000E 
Art 
Unit 

2131 

First Named 
Inventor 

Hyun Lee 
Examiner 
Name 

FARROKH, HASHEM 

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). 

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 previously filed on 

❑ Other 

Fil 

Enclosed 

IMI 

❑ 

❑ 

❑ 

Amendment/Reply 

Information Disclosure Statement (IDS) 

Aft davit(s)! Declaration(s) 

Other 

MISCELLANEOUS 

❑
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

❑ Other 

0 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No 602034 

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 fKhaled Shami/ Date (YYYY-MM-DD) [020-03-12 

Name <haled Shami Registration Number 8745 

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 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICANT: Netlist, Inc. 

SERIAL NO: 15/934,416 

FILING DATE: 3/23/18 

CONFIRMATION NO: 2728 

ART UNIT: 2131 

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. 

page 2. 

Amendments to the Claims, if any, are reflected in the Listing of Claims beginning on 

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. (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 second  first  memory portion in response to a second command received by the 

controller from the system memory controller. 

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 

2 
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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: 

4 
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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. 

-5 
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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 Pt 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. 

Reiection(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 Pt 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,"2 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 

1 Paragraph [00981,11. 2-4, "the memory controller initiates, at step 906, a data move from the Hash 506 to the 
DRAM 508 by writing target address and size, to a control register in the CDC 502... '; Paragraph [00991,11. 2-4, 
"At any time the CDC 502 receives a DRAM load command from a memory controller which writes a Hash target 
address and/or block size information into the RC register(s) at 922." 
2 Paragraph [00881,11. 1-2. 
3 /d.,11. 5-7. 
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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."4 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."5 (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 [00991,11. 7-11. 
5 Paragraph [00881,11. 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. 

Reiection(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 ¶ [0028] of Fukuzo.6 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-

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."8 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 

6 Office Action, p. 6,1. 17. 
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. 
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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. 
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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 

SHAMI MESSINGER PLLC 
1000 Wisconsin Ave N.W., Suite 200 
Washington, D.C. 20007 
202-516-6900 

/Khaled Shami/ 
Khaled Shami 
Reg. No. 38,745 
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request involving an individual, to whom the record pertains, when the individual has requested assistance from 
the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)) 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority of 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record 
was filed in an application which became abandoned or in which the proceedings were terminated and which 
application is referenced by either a published application, an application open to public inspection or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic 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/Marianne Forrest 

Attorney Docket Number: 0016.001000E 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111(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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Description Fee Code Quantity Amount 
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USD($) 
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RCE- 1ST REQUEST 1801 1 1300 1300 

Total in USD ($) 1900 
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EFS ID: 38846325 

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/Marianne Forrest 

Filer Authorized By: Khaled Shami 

Attorney Docket Number: 0016.001000E 

Receipt Date: 12-MAR-2020 

Filing Date: 23-MAR-2018 

Time Stamp: 14:06:45 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1900 

RAM confirmation Number E20203BE07022050 

Deposit Account 

Authorized User 

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

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 
Request for Continued Examination 

(RCE) 
0016_001000G_RCE_sb0030efs 

pdf 

1349915 

no 3 
0c2a2d769917a507f3ea6ba6bc113da61950 

d22f 

Warnings: 

Information: 

2 0016_001000G_reply.pdf 

138992 

yes 12 
d363del afff 1 eb7819d8f6f03e92423a23571 

73a 
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Document Description Start End 

Amendment Submitted/Entered with Filing of CPA/RCE 1 1 

Claims 2 5 

Applicant Arguments/Remarks Made in an Amendment 6 12 

Warnings: 

Information: 

3 Extension of Time 
0016_001000G_EOT_aia0022. 
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158292 

no 2 
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Warnings: 

Information: 
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Total Files Size (in bytes): 1679582 
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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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process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, 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, ca// 1-800-PTO-9199 and select option 2. 
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Application No. Applicant(s) 
15/934,416 Lee et al. 

Office Action Summary Examiner Art Unit AIA (FITF) Status 
HASH EM FARROKH 2131 No 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence 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. 

- 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. 
- 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)0 Responsive to communication(s) filed on 03/12/2020.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 

2a)O This action is FINAL. 2b) 111 This action is non-final. 
3)O 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)O 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) 0 Claim(s) 2-21 is/are rejected. 

8) 0 Claim(s) is/are objected to. 

9) 0 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 
10EI The specification is objected to by the Examiner. 

11)W The drawing(s) filed on 03/23/2018 is/are: a)0 accepted or b)O 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)O Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 
a)O All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

2.O Certified copies of the priority documents have been received in Application No. 

3.O 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) [1] Notice of References Cited (PTO-892) 

2) ❑ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date . 

3) El Interview Summary (PTO-413) 

Paper No(s)/Mail Date 
4) El Other: 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200325 
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Application/Control Number: 15/934,416 Page 2 
Art Unit: 2131 

Notice of Pre-AIA or AIA Status 

The present application is being examined under the pre-AIA 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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Art Unit: 2131 

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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Application/Control Number: 15/934,416 Page 4 

Art Unit: 2131 

(a) IN GENERAL.—The specification shall contain a written description of the 
invention, and of the 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 most nearly connected, to make and use the same, and shall set forth the best m ode 
contemplated by the inventor or joint inventor of carrying out the invention. 

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the 
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 most nearly 
connected, to make and use the same, and shall set forth the best mode contemplated by the 
inventor of carrying out his invention. 

Claims 6-8, 13-17, and 21 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 

(pre-AIA), 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 a way as to reasonably convey to one skilled in the relevant art that the inventor or 

a joint inventor, or for pre-AIA the inventor(s), at the time the application was filed, had 

possession of the claimed invention. 

2. Claim 6 recites, in part, the limitation; 

"c) "receive the first set of address bits and the second set of address bits 
sequentially 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 

"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." 
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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: 

"wherein the first memory command includes a first command RC(X) receive from the 
system memory controller over the set of system address and control lines and a 
second command RC(X+i) received after the first command RC(X) from the system 
memory controller 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. 

Claim 15 recites the limitation: 

"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." 

The claimed specification does not describe or support the above limitation as 

claimed. 

6. Claim 17 recites the limitation: 

"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." 

The claimed specification does not describe or support the above limitation as 

claimed. 

Claim 21 recites, in part, the limitation: 
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"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," 

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-AIA 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-AIA 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 notidentically disclosed or describ ed 
as set forth in section 102, if the differences between the subject m atter 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 not b e negative by the manner in which the invention was 
made. 

Claims 2-5, 9-12, and 18-19 are 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 A1). 

In regard to claim 2 Fukuzo teaches: 

"A memory system (e,g,, Fig, 3), comprising: 
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"a memory subsystem including a first memory portion (e.g., ¶ 0080, SDRAM 

memory chip device 40 in Fig. 3) and a second memory portion; (e.g, ¶ 0080, Flash 

memory device 60 in Fig. 3). 

"and a controller configu€red to be coupled to a system memory controller (e.g., ¶ 

0082, CPU 50 of the host system in Fig. 3) of a host system and to the memory sub 

system (e.g., ¶¶ 0081-0082; chip device 40 hi Fig. 3 in addition to SDRAM array 

190, comprises section 10, 20, and 30 that include controller and/or control logic 

that coupled system memory and host system such as processor 50 in Fig, 3), the 

controller operable 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 (e,g,, ¶¶ 0086-0088; Figs. 3-4), the controller 

further operable to alert the system memory controller when the data information is 

ready to be retrieved," (e.g., ¶ 0028; ¶ 0106; 110126, 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 data information is retrieved from the first memory portion in 

response to a second command received by the controller from the system memory 

controller," (e.g, 0104,11 0107, ¶ 0127; Figs. O-5; commands issued by or in 

response to the commands issued by CPU 50). 

In regard to claim 10 Fukuzo teaches: 
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memory module couplable to a system memory controller of a host system (e.g, 

CPU 50 IN Fig. 3) via a set of data lines and a set of address and control lines (e.g.,111 

0080-0083; Fig. 3), the memory module comprising:" 

"a controller operable to receive from the system memory controller a first 

memory command via the set of system address and control lines;" 111( 008°-

0083, 110088; Fig. 3). 

3). 

Fig. 3). 

to: 

"a non-volat€le memory device;" (e.g., 110080; flash memory device 60 in Fig. 

"and a volatile memory device;" (e.g., 11 0080; SDRAM memory device 40 in 

"wherein, in response to the first memory command, the controller is configured 

a) perform a data transfer operation 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, (e.g., 0000; Fig. 3). 

b) 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;" 0106;ll 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. 
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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 data information associated with the first memory retrieved from the 

volatile memory device i€n response to a second memory received by the controller from 

the system memory controller." (e.g.,11 0107; Figs, 3-4). 

10, In regard to claim 19 Fukuzo teaches: 

"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 (e.g., 111( 0080-0083; Fig. 3), 

the memory module comprising: 

"a controller operable to receive from the system memory controller a first 

memory command via the set of system address and control lines;- (e.g., $110080-

0083, 110088; Fig. 3). 

"a non-volat€le memory device;" (e.g., 110080; flash memory device 60 in Fig. 

3). 

"a volatile memory device;" (e.g., 110080; SDRAM memory device 40 in Fig. 3). 

"and a data manager coupled to the system memo€`y controller (e.g., CPU 50 IN 

Fig. 3), the non-volatile memory device and the volatile memory device (e.g., S0RAM 

40 comprises controller or data manger to control data transfer or exchange 

between CPU 50 and Flash memory 60 in Fig. 3) , wherein the data manager is 

configured to exchange data with one or more of the non-volatile memory device, the 

Samsung Electronics Co., Ltd.
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volat€le memory device, and the system memory controller in response to control 

information received from the controller;" (e.g., T( 0080-0083, 0088; Fig. 3; Figs. 3-4 

and the corresponding text description). 

"wherein, in response to the first memory command, the controller is configu€red 

to: 

a) perform a data transfer operation from the non-volatile memory dev€ce to the 

volat€le memory device by way of the data manager if data information associated with 

the first memory command does not reside in the volatile memory devices;" e.g., 

0088; Fig. 3). 

b) and alert the system memory controller that when the data associated with the 

first memory command is ready to be retrieved from the volatile memory device;" (e.g., 

01004 If 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 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 data associated with the first memory command is retrieved from the 

volatile memory device in response to a second memory command received by 

the controller from the system memory controller." (e.g., if 0107). 

11. In regard to claim 3 Fukuze further teaches: 
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"wherein the first memory portion includes volatile memory (e.g., SDRAM 40) and the 

second memory portion includes non-volatile memory." (e.0., 110080; Fig. 3; Flash 

memory 60). 

12. In regard to claims 4 and 11 Fukuzo further teaches: 

"wherein the first memory portion includes dynamic random access memory (DRArV 

and the second memory portion includes FLASH memory." (e.g., 110080; Fig. 3). 

13. In regard to claims 5 and 12 Fukuzo further teaches: 

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." (e,g,,If 0024: a standard set of commands for the NAND-flash 

controller). 

14. In regard to claims 9 and 18 Fukuzo further teaches: 

"wherein the controller is further configured to receive the second command from the 

system memory controller accord€ng to the protocol." (e.g., ¶ 0082; SDRAM standard). 

Claim 20 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

Fukuzo in view of Shiota et al "Shiote" (US 2003/0147297 Al). 

15. In regard to claim 20 Fukuzo discloses all limitations include in claim 19 but does 

not expressly teach vvhile Shiota teaches: 
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'a register configured to register multiple commands or a sequence of 

commands." (e. g.,11 0042) a register for storing read and write commands. 

Disclosures by Fukuzo and Shiota 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 

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 to combine teaching of Shiota with Fukuzo to 

obtain the invention as specified in the claim. 

Response to Remarks 

Applicant arguments have been fully considered but they are not persuasive. 

In regard to objection to the claimed specification as not providing proper antecedent 

basis for limitation recited in claims 7 and 17, Applicant argues: 

"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 R
commands" and "concatenated RAS and 1  CAS commands." Such description 
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provides proper antecedent basis for the limitations of claims 7 and 17 and the 
objection of in the Office Action should be withdrawn," (Page 6 of the Remarks:, 
emphasis added,. 

Claim 7 recites: 

"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." 
(Emphasis added). 

Hovtever, the Remarks fails to describe as to how by concatenating RAS and 1ST GAS 

command, Concatenates the first number of address bits and the second number of 

address bits. One having ordinary skill in the art understands that RAS (e.g, Row Address 

Strobe) and CAS (e.g, Column Address Strobe) commands are strobe signals that are 

used to strobe (e.g., latch) the row address and column address, respectfully. They are 

normally used as timing signals to strobe or latch row and column addresses. The 

concatenated RAS commands" and "concatenated RAS and 1st GAS commands, does 

not "concatenate the first number of address bits and the second number of address bits 

to determine the address at the data information" as claimed. Claim 17 recites a similar 

limitation. 

Claim 6 has been rejected under 35 USC § 112(a), first paragraph as failing to comply 

with the written description requirement. 

Claim 6 recites, in part, the limitation: 

wherein controller is configured to receive the t€rst number of address bits and the 

second number of address bits sequentially over the system address lines," (Emphasis 

added). 
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On pages 6-7 of the Remarks, Applicant states that column 1$ and Fig. 10 of the claimed 

specification describes or supports the above limitations. The Examiner respectfully 

disagrees. Fig. 10 shows mapping DRAM address to flash memory address. It shows 

extended page memory address including tw) 12 bits sets of addresses stored in two 

registers RC(X) and RC (X+1), for example No adjacent registers. There is nothing in the 

specification related to Fig. 10 that describes or indicates the limitation: the controller 

configured to receive the first number of address bits and the second number of address bits 

sequentially over the system address lines as claimed. 

Claims 7 and 17 have been rejected under 35 USC § 112(a), first paragraph as failing 

to 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 rejected under 35 USC § 112(a), first paragraph as failing to comply 

with the written description requirement. 

Claim 13 recites the limitation: 

"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." (Emphasis added), 

Regarding this rejection, pages 7-8 of the Remarks recite: 

"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 Re(X) from the system memory 
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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 CiA [control/address] 
5609 "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 519.~ 3 Further, as explained above, 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 (MOH) and stored in sequential registers 
RX(X and RC(X-i-1)." (Emphasis added). 

The Examiner respectfully submits that there is nothing related to the discussion of the 

register 690 or any other portion(s) of the claimed specification that describe a first 

commend RC(X) received from the system memory controller over the set of system 

address and control lines and a second command C(X+1) received after the first 

command RC(X) from the system memory controller over the set of system address and 

control lines. As previously discussed two registers RC(X) and RC (X+1) are two registers 

for storing tt,,,o 12-bits addresses for mapping CDR DIMM page address to flash memory 

(see Fig. 10), 

Claim 15 has been rejected under 35 USG § 112(a), first paragraph as failing to comply 

with the written description requirement. 

Claim 15 recites the limitation: 

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 (Emphasis added). 

Applicant states paragraph [0099] of the claimed specification describes the limitation. 

For convenient, paragraph 100991 of the specification as originally file€ is reproduced as 

shot vn 
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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 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." 

There is nothing in paragraph [0099] that describes or supports the limitation: "determine 

an address of the data associated w€th the f€rst memory access corn nand based on the 

first number of address b€ts and the second number of address b€ts" as claimed. 

Claim 21 has been rejected under 35 USC § 112(a), first paragraph as failing to comply 

with the written description requirement. 

Claim 21 recites the limitation: 

"wherein the second command is received by the controller after the first command is 
rece€ved 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." (Emphasis added). 

Page 8 of the Remarks states that register 690 and paragraph [0099] of the claimed 

specification describes the limitation. As previously described register 690„ paragraph 

[0099], or any other portion(s) of the claimed specification does not describe: "determine 
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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 claimed, 

In regard to the prior rejection, on page 9 of the Remarks, Applicant states paragraph 

100281 of Fukuzo discloses that ready/busy warning signal is used only for write 

operation but alert recited in claim 2 is related to retrieving (e.g., reading operation), The 

Examiner respectfully submits that Fukuzo discloses to additional status signals /FIFO 

and /FLAB. Based on status these signals, CPU determines whether or not to access 

the memory system, For example, paragraph 10126j discloses that CPU checks the 

/FIFO signal to determine whether CPU 50 aliomed to store or load (e.g., retrieve) data. 

Pages 9-10 of the Remarks states: 

"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 1111[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 information from the first memory portion "in response 
to a second command received by the controller from the system memory controller" 
(Emphasis added). 

The Examiner respectfully disagrees. First the claimed specifications does not expressly 

recite a second command (it recites a plurality of commands), Paragraphs [00821, 

10107] and [0109] of Fukuzo are reproduced as shovin 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 indicated in 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 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." 

"[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 access in 
agreement with the SDRAM standard. In addition to the bank select pin 
(pin definition: BSL), a further pin may optionally be provided to select a 
bank of the FIFO memory buffer array 290, if this is array 290 as well 
arranged in 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 respectfully submits that Fukuzo teaches or render obvious all limitations 

recited in the independent claim 2. The independent claims 10 and 19 recite similar 

limitations and thus Examiner response to the arguments regarding the independent 

claim 2 viould apply. Accordingly, Examiner maintains his position. 

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 

(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 

examiner's 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 

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 http://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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Substance of Interview 
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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. 

❑ Attachment 

/HASHEM FARROKH/ 
Primary Examiner, Art Unit 2131 
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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 

An indication 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. 

Samsung Electronics Co., Ltd.
Ex. 1012, p. 375



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. 

SERIAL NO: 15/934,416 

FILING DATE: 3/23/18 

CONFIRMATION NO: 2728 

ART UNIT: 2131 

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. 

page 2. 

Amendments to the Claims, if any, are reflected in the Listing of Claims beginning on 

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 device subsystem  including a first dynamic random access  memory (DRAM) 

portion and a second non-volatile  memory portion; and 

a controller configured to be  coupled to a system memory controller of a host system and 

to the memory devicesubsystem, the controller is-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 transfer data information from the sccond memory portion to the 

first memory portion in response to a first command rcccivcd 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 rctricvcd, and whcrcin the data information is rctricvcd 

from the sccond memory portion in response to a sccond command rcccivcd by the controller 

from the system memory controller. 

3. (Currently amended) The memory system of claim 2, wherein the memory system  first

memory portion includes comprises a dual-inline memory module (DIMM) form factorvelatile

memory, and whcrcin the sccond memory portion includes non volatile memory. 

2 
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Appl. No. 15/934,416 
Atty. Docket No. 0016.00100OG 

4. (Currently amended) The memory system of claim 2, wherein the DRAM  first memory 

portion includes double data rate dynamic random access memory (DRAM) and wherein the 

second memory portionnon-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 

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 2, wherein, in response to the DDR 

memory access command corresponding to the read operation, 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-a target  address of where the data information  is stored 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. 

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 memoryconcatenate the first number of address bits and the 

second number of address bits to determine the address of the data information. 

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 spacefirst number

of address bits is twelve. 

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 fieldreceive the second command from the system memory controller according to the 

protocol. 

3 
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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 i data information  associated with the first memory 

access command is located 

stored in the volatile memory dcvicc or the non volatile memory dcvicc, and if the data 

associated with the first memory access command does not reside in the volatile memory dcvicc, 

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 if to the volatile memory dcvicc; whcrcin the 

controller is further configured to alert the system memory controller that the data information 

associated with the first memory access command does not reside in  is ready to be rctricvcd 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 whcrcin the data associated with the 

first memory access command is rctricvcd from the volatile memory dcvicc in response to a 

second memory access 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 double data rate (DDR)  dynamic random access memory (DRAM), and wherein 

the volatile memory device includes FLASH memory. 

4 
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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  according to a protocol. 

13. (Currently amended) The memory module of claim 4-210, wherein the first memory 

access command received from the system memory 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 fieldincludes 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. (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 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. (Currently amended) The memory module of claim 4-410, wherein the standard DDR 

protocol for accessing the DRAM includes one or more of DDR2, DDR3, and DDR4 

protocolscontroller 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. (Currently amended) The memory module of claim 4-410, wherein the controller is 

further configured to map a volatile memory address space to a non-volatile memory address 

spacefirst number of address bits is equal to twelve. 

17. (Currently amended) The memory module of claim 4-410, 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 memoryconcatenate the first number of address bits and the 

second number of address bits to determine an address of the data associated with the first 

-5 
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18. (Currently amended) The memory module of claim 4-012, 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 fieldreceive the second memory acccss 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, via the set of system 

address and control lines, a first memory acccss commanch in accordance with a standard double 

data rate (DDR) protocol the first memory acccss command including a first address; 

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 controller a 

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 a target address of where data information associated with the first memory 

command is located  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-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 

lineswherein 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. (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

commands or a sequence of commands. 

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 correspond

to a memory read operation. 

7 
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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 

-8 
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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 Al). 

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 - 

Samsung Electronics Co., Ltd.
Ex. 1012, p. 386



Appl. No. 15/934,416 
Atty. Docket No. 0016.001000G 

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 yield 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 

¶[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]. 
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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 SDRAIVI core (where the data is to be transferred to) (Fukuzo 
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[0109], [0110], [0113], and [0125]. Fukuzo's CPU50 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 Al). 

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. 
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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.S.C. 102 and 103 (or as subject to pre-AIA 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-AIA 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 patent unless-

(a) the invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the applicant for 
a patent. 

Claims 2, 6-7, 10, 12, 17, and 19 are rejected under pre-AIA 35 U.S.C. 102(a)(2) 

as being anticipated by Bonella et al. "Bonella" (US 2007/0136523 Al). 

In regard to claim 2 Bonella teaches: 
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memory system (e,g, Figs 1-2), comp€ising: a memory subsystem including a 

dynamic random€ access memory (DRAM) (e.g., DRAM memory in Fig. 1) and a non-

volatile memory," (e.g., 110029, flash memory in Fig. 1). 

"and a controller configured to be coupled to a system memory controller of a host 

system (e.g.,110065, Fig. 3, host system main memory and cache hierarchy) and to 

the memory subsystem (e.g., 11/I 0029-0030, memory module controller in Figs 1-

2), the controller configured to control operatio€n of the nonvolatile memory (e.g., flash 

memory in Fig. 1) and the DRAM (e.g., DRAM memory in F . 1) in response to a 

double data rate (DDR) memory access command rece€ved from the system memory 

controller In€ accordance with a standard DDR protocol for accessing the DRAM," (e.g., 

41i 0036. The DRAM interface in the illustrative embodiment of FIG. 2 conforms to 

the IEEE DDR2 DRAM specification; 0043, Fig. 2, illustrative embodiment shown 

in FIG. 2 is made up of path multiplexers for Address, Command and Data; 11 

0077, A data set request is issued from the host system and the driver determines 

if that data set is available in the memory module). 

"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 ope€ration is not stored in the DRAM and is stored in the non-volatile memory, and 

based on saki 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." (e.g., claim 8, responsive 

thereto determine whether data set is stored in the volatile memory or non-

Samsung Electronics Co., Ltd.
Ex. 1012, p. 401



Application/Control Number: 15/934,416 Page 5 
Art Unit: 2135 

volatile memory; 11 0077, A data set request 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 request is issued to the memory module where it checks 

the pointers for where to retrieve that data); 11 0086, 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). 

2. In regard to claim 10 Bonella teaches: 

"A memory module (e.g., memory module in Figs. 1-2) couplable to a system 

memory controller of a host system (e.g., VT 0029, 0065), the memory module 

comprising: a controller operable to receive from the system memory controller a first 

memory access command via system address lines in acco€dance with a standard 

double data rate (DDR) protocol;" (e.g., 0036, The DRAM interface in the 

illustrative embodiment of FIG. 2 conforms to the IEEE DDR2 DRAM specification; 

0043, Fig. 2, illustrative embodiment shown in FIG. 2 is made up of path 

multiplexers for Address, Command and Data; 11 0077, A data set request is 

issued from the host system and the driver determines if that data set is available 

in the memory module). 

"a non-volatile memory device;" (e.g., 1I 0029, flash memory in Fig. 1). 

::and a volatile memory device;" (e.g., DRAM memory ire Fig. 1). 
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"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;" (e.g., claim 8, responsive thereto determine 

whether data set is stored in the volatile memory or non-volatile memory; if 0077, 

A data set request 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 

request is 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 memory device if the 

data information associated with the first memory command does not reside in 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." (e.g., claim 8, 

responsive thereto determine whether data set is stored in the volatile memory or 

non-volatile memory; 0077, A data set request 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 request is issued to the memory module where it 

checks the pointers for where to retrieve that data); if 0086, 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). 

a In regard to claim 19 Boriella teaches: 

Samsung Electronics Co., Ltd.
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"A memory module couplabie 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 controller 

comprising: a controller operable to receive from the system memory controller, via the 

set of system address and control lines, a first memory command; i€n accordance with a 

standard double data rate (DDR) protocol:" (e.g., 110036, The DRAM interface in the 

illustrative embodiment of FIG. 2 conforms to the IEEE DDR2 DRAM specification; 

/I 0043, Fig, 2, illustrative embodiment shown in FIG. 2 is made up of path 

multiplexers for Address, Command and Data; 0077, A data set request is 

issued from the host system and the driver determines if that data set is available 

in the memory module). 

"a non-volat€le memory device:" (e.g„ flash memory in Fig, 1). 

"a volatile memory device:" (e.g., DRAM memory in Fig. 1). 

,:and a data manager (e.g., 0043, router) coupled to the controller (e.g., memory 

module or MM controller in Fig. 1), the system controller (e.g., host CPU), the non-

volatile memory device (e.g, flash memory in Fig. 1) and the volatile memory device 

(e.g., DRAM memory hi Fig. 1), the data manager configured to exchange data 

with one or more of the non-volatile memory device, the volatile memory device, and the 

system memory controller in respo€nse to control informatio€n received from the controller;" 

(e.g, VI 0043 and 0065; Figs. 1-2 and corresponding text description). 

"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 

Samsung Electronics Co., Ltd.
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command is located: e.g., claim 8, responsive thereto determine whether data set is 

stored in the volatile memory or non-volatile memory; ¶¶ 0077, A data set request 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 request is issued to the 

memory module where it checks the pointers for where to retrieve that data). 

"perform 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;" (e.g., claim 8, responsive thereto 

determine whether data set is stored in the volatile memory or non-volatile 

memory; (e.g., 0077, A data set request 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 request is issued to the memory module where it checks the 

pointers for where to retrieve that data); (e.g., ¶ 0086, 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). 

"and subsequently perform at least one data transfer operation from the volatile memory 

device to the system memory controller by wav of the data manager via the set of data 

lines." (e.g., 0086, Fig. 7). The flow diagram in Fig. 7 of Bonella show Men data 

resides or located in DRAM its read from DRAM, and if resides in flash data is moved 

from flash to DRAM and then is loaded from flash to the system (e.g., host). 
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4. In regard to claims 6 and 12 Bonella further teaches: 

"'wherein, in response to the DDR memory access command corresponding to the read 

operation, the controller is further configured to determine a target address of where the 

data information is stored." (e.g., If 0077, check the pointer tor location or target 

address where data is stored M memory module — DRAM or flash). 

5. In regard to claims 7 and 17 Bonella further teaches: 

"wherein the controller is configured to provide a transparent operation to the system 

memory controller in accordance with a double data rate protocol (e.g.,11 0036, Fig. 2, 

IEEE DDR 2 Specification), and wherein the system memory controller does not have a 

direct access to the non-volatile memory." (e.g., /10041, Figs. 1-2). Bonella does not 

expressly recites a transparent operation, but teaches memory module controller (e.g.., 

Fig. 1) comprising a router (Fig, 2) receives address, command, and data from the host 

and manages the operation of DRAM and Flash independent from the host. The system 

CPU or controller does not have direct access to non-volatile memory (or DRAM (e.g., 

see Fig, 2). Therefore, Bonella inherently teaches memory controller provide a 

transparent operation to the host. 

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-AIA 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 

Samsung Electronics Co., Ltd.
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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-AIA 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-AIA 35 U.S.C. 103(a) as being 

unpatentable over Bonella in view of Prete et al. "Prete" (US 2008/0126624 A 1). 

6. In regard to claim 3 Bonella teaches all limitations included in claim 2 but does not 

appear to expressly teach Prete discloses: 

"Wherein the memory system comprises a duakinline memory module (DIMM) 

form factor," (e.g,, 0033, Fig. 2) using Dual inline Memory 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 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 DIMM disclosed by Prete. 

The motivation for including the DIMM as taught by paragraph [0033] of Prete is to allow 

accessing one or more memory modules from a single memory controller. 

Samsung Electronics Co., Ltd.
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Therefore, it would have been obvious to combine teaching of Prete with Bonella to 

obtain the invention as specified in the claim. 

7 In regard to claims 4 and 11 Prete further teaches: 

"wherein the DRAM includes double data rate DRAM and non-volatile 

memory includes FLASH memory." (e.g., if 0017). 

In regard to claims 5 and 15 Prete further teaches: 

"wherein the standard DOR protocol for accessing the DRAM includes one or 

more of DDR2, DDR3. and DDR4 protocols." (e.g., 0017). 

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 A 1). 

9. In regard to claims 8 and 16 Bonella teaches all limitation claims 2 and 10 but does 

riot expressly teach Chile Randell disclose: 

"whc.,,rein the controller is further configured to map a DRAM address space to a non-

volatile memory address space. (e.g., In 0012, 0052, and 0063; Fig. 4) using SDRAM 

as cache and mapping or correlating address space of cache vt,ith address space of flash 

memory. 

Disclosures by Bonella and Randell 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 SDRAM used as cache disclosed by Randell. 

The motivation for including the SDRAM used as cache as taught by paragraph [0052] 

of Randell is for reducing the burden on the memory system. 

Therefore, it would have been obvious to combine teaching of Randell with Bonella to 

obtain the invention as specified in the claim. 

Claims 9, 13-14, 18, and 20-21 are rejected under pre-AIA 35 U.S.C. 103(a) as 

being unpatentable over Bonella in view of Kita "Kita" (US 2005/0144418 A 1). 

10. In regard to claims 9 and 13 Bonella teaches all limitations included in claims 2, 10, 

and 12 but does not exclusively teach while Kita discloses" 

"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." (e.g., Ili 0112-

0115; Fig, 9) forming a physical page address, wherein the physical page address 

comprises a physical block address (RBA) portion (e.g., field) and page number portion 

(e.g,, field). 

Disclosures by Bonella and Kite 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 Kita. 

The motivation for including the forming of the physical page address as taught by 

paragraphs [00113]-[00115] of Kite 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 Kita with Bonella to 

obtain the invention as specified in the claim. 

11. In regard to claim 14 Kita further teaches: 

"wherei€n the controller is configured to receive the first set of address bits and the 

second set of address b€t from the system memory controller using the set of address 

and control lines,'" (e.g., VI 0077, 0112-0115; Figs. 8-9). Virtual page address 

comprises the first set of address bits (e.g., VBA) and the second set address bits (e.g., 

page number, see Fig. 9), 

12. In regard to claim 18 Kite further teaches: 

"wherein the controller is further configured to form a non-volatile memory address using 

a first and second sets of address bits (e.g., Fig. 9. set address bits corresponding 

PBA and page number), and where€n the non-volatile memory address includes at least 

a block address field and a page address field." (e.g., ¶1 0112-0115; Fig. 9). 

13, In regard to claim 20 Kita further teaches: 

Samsung Electronics Co., Ltd.
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"a register configured to store memory address spare 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 

register." (e.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, In regard to claim 21 Bonella further teaches: 

wherein the first memory access command received by the controller from the system 

memory controller corresponds to a memory read operation: (e.g.,$0041; Fig. 2). 

Commands from the PCIe and the USB 2.0 buses comprises RD/WR commands 

including the first memory access command recite€ in the claim. 

Response to Remarks 

Applicant arguments have been fully considered and they have been persuasive. 

Thus, the previous rejections are mithdrawn. However, the amendments have change 

the scope of claims and claims are now rejected in new ground of rejections. The 

applicant arguments regarding the previous rejections are considered moot. 

The Examiner respectfully submits that Bonella alone and/or in combination pith the 

other prior art record as set forth in this Office Action teach or render obvious all 
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limitations including the newly added limitations in the claims. Accordingly, Examiner 

maintains his position. 

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 

(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 

examiner's supervisor, Ann Lo can be reached on (571)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 http://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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L1 149 ((transfer$3 or cop$4 or transmi$5 or US-PGPUB; OR ON 2020/12/29 
retriev$3 or read$3) near5 DRAM 
near5 (flash or non$1volatile)).clm. 

US PAT; 
USOCR; 

15:35 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

L2 1,316 Lee-Hyun.in. US-PGPUB; OR ON 2020/12/29 
US PAT; 15:35 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

L3 72 Chen-Chi-She.in. US-PGPUB; OR ON 2020/12/29 
US PAT; 15:35 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

L4 72 Solomon-Jeffrey-C.in. US-PGPUB; OR ON 2020/12/29 
US PAT; 15:35 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

L5 33 Milton-Scott-H.in. US-PGPUB; OR ON 2020/12/29 
US PAT; 15:35 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

L6 36 Bhakta-Jayesh.in. US-PGPUB; OR ON 2020/12/29 
US PAT; 15:35 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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L7 0 

L9 11,512 

L10 34 

L11 11,512 

L12 477 

L13 0 

L14 1,318 

L1 and (L2 or L3 or L4 or L5 or L6) 

(transfer$4 or cop$4 or transmi$5 or 
mov$3) with data with (non$1volatile 
or flash or SSD or NVM) with (volatile 
or ?RAM or ?DRAM memory).clm. 

L9 and (L2 or L3 or L4 or L5 or L6) 

((transfer$4 or cop$4 or transmi$5 or 
mov$3) with data with (non$1volatile 
or flash or SSD or NVM) with (volatile 
or ?RAM or ?DRAM memory)).clm. 

(((transfer$4 or cop$4 or transmi$5 
or mov$3) with data with 
(non$1volatile or flash or SSD or 
NVM) with (volatile or ?RAM or 
?DRAM memory)) and ((determin$3 
or check$3 or judg$3 or identif$4) 
with whether with data with (stored 
or recid$3 or located or recorded) 
with (non$1volatile or flash or SSD or 
NVM) with (volatile or ?RAM or 
?DRAM memory))).clm. 

12 and (L2 or L3 or L4 or L5 or L6) 

((determin$3 or check$3 or judg$3 or 
identif$4) with whether with data with 
(stored or recid$3 or located or 
recorded) with (non$1volatile or flash 

US-PGPUB; OR ON 2020/12/29 
US PAT; 15:35 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/29 
US PAT; 15:42 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/29 
US PAT; 15:43 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/29 
US PAT; 15:47 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/29 
US PAT; 15:53 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/29 
US PAT; 15:54 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/29 
US PAT; 15:55 
USOCR; 
FPRS; EPO; 
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or SSD or NVM) with (volatile or ?RAM 
or ?DRAM memory)).clm. 

0 14 and (L2 or L3 or L4 or L5 or L6) 

213 NETLIST.as. 

21 

120,401 

9 and 17 

(transfer$4 or cop$4 or transmi$5 or 
mov$3) with data with (non$lvolatile 
or flash or SSD or NVM) with (volatile 
or ?RAM or ?DRAM memory) 

4,838 ((determin$3 or check$3 or judg$3 or 
identif$4) with whether with data with 
(stored or recid$3 or located or 
recorded) with (non$lvolatile or flash 
or SSD or NVM) with (volatile or ?RAM 
or ?DRAM memory)) 

12,108 ((transfer$3 or cop$4 or transmi$5 or 
retriev$3 or read$3) near5 DRAM 
near5 (flash or non$lvolatile)) 

7,218 L21 AND ( (G06F12/0246 OR 
G06F3/0685 OR G06F12/0638 OR 
G06F13/28 OR G06F2212/7208 OR 
G06F3/0613 OR G06F3/0659 OR 
G11C7/1072).CPC. OR (1/1 OR 

JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/29 
US PAT; 15:56 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/29 
US PAT; 16:04 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/29 
US PAT; 16:05 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/29 
US PAT; 16:11 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/29 
US PAT; 16:17 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/29 
US PAT; 16:22 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/29 
US PAT; 16:22 
USOCR; 
FPRS; EPO; 
JPO; 
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711/110).CCLS. OR (G06F3/06 OR 
G06F12/02 OR G06F13/42 OR 
G06F12/06 OR G06F13/28 OR 
G06F13/40 OR G06F1/18 OR 
G11C7/10).IPCR. ) 

DERWENT; 
IBM_TDB 

S181 3 "20180059966".pn. US-PGPUB; OR ON 2020/12/21 
US PAT; 10:43 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S182 0 S181 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/21 
US PAT; 10:43 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S183 803 hybrid near3 ((memory or storage) US-PGPUB; OR ON 2020/12/21 
near2 controller) US PAT; 10:44 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S184 115 S183 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/21 
US PAT; 10:45 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S185 0 S184 and ((double adj data adj rate) US-PGPUB; OR ON 2020/12/21 
near5 (command or instruction or 
request)) 

US PAT; 
USOCR; 

10:47 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S186 0 S184 and (((double adj data adj rate) US-PGPUB; OR ON 2020/12/21 
or DDR) near5 (command or 
instruction or request)) 

US PAT; 
USOCR; 

10:49 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S187 2,713 (((double adj data adj rate) or DDR) US-PGPUB; OR ON 2020/12/21 
near5 (command or instruction or 
request)) 

US PAT; 
USOCR; 

10:49 
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FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S188 446 S187 and 711/$.ccls. US-PGPUB; OR ON 2020/12/21 
US PAT; 10:50 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S189 49 S188 and 711/103.ccls. US-PGPUB; OR ON 2020/12/21 
US PAT; 10:51 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S190 6 S189 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/21 
US PAT; 10:51 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S191 6 S190 and ?DRAM US-PGPUB; OR ON 2020/12/21 
US PAT; 10:54 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S192 1 S191 and DRAM US-PGPUB; OR ON 2020/12/21 
US PAT; 10:57 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S193 18,371 DRAM with SSD US-PGPUB; OR ON 2020/12/21 
US PAT; 11:13 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S194 170 S193 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/21 
US PAT; 11:13 
USOCR; 
FPRS; EPO; 
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PO; 
DERWENT; 
IBM_TDB 

S195 0 S187 and S194 US-PGPUB; OR ON 2020/12/21 
US PAT; 11:14 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S196 45 S194 and (DDR or DDR2 or DDR3) US-PGPUB; OR ON 2020/12/21 
US PAT; 11:15 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S198 44 S184 and (DDR or DDR2 or DDR3) US-PGPUB; OR ON 2020/12/21 
US PAT; 11:21 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S199 39 S198 and (non$lvolatile or flash or US-PGPUB; OR ON 2020/12/21 
SSD) US PAT; 11:24 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S200 165,711 (DRAM near2 (cache or buffer or US-PGPUB; OR ON 2020/12/21 
memory)) with (SSD or non$lvolatile US PAT; 11:29 
OR flash) USOCR; 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S201 25,503 S200 and (DDR or DDR2 or DDR3) US-PGPUB; OR ON 2020/12/21 
US PAT; 11:30 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S202 2,006 S201 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/21 
US PAT; 11:30 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S203 19 S187 and S202 US-PGPUB; OR ON 2020/12/21 
US PAT; 11:31 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S204 3 S203 and host US-PGPUB; OR ON 2020/12/21 
US PAT; 11:48 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S205 59 ("2043099" "3562555" "3916390" US-PGPUB; OR ON 2020/12/21 
"4234920" "4420821" "4449205" US PAT; 15:01 
"4882709" "4965828").pn. USOCR; 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S206 44 ("5430742" "5490155" "5519663" US-PGPUB; OR ON 2020/12/21 
"5519831" "5563839" "5577213" US PAT; 15:03 
"5619644" "5675725" "5799200" USOCR; 
"5813029" "5870350").pn. FPRS; EPO; 

JPO; 
DERWENT; 
IBM_TDB 

S207 49 ("5874995" "5890192" "5953215" US-PGPUB; OR ON 2020/12/21 
"5991885" "6023421" "6023421" US PAT; 15:06 
"6026465" "6065092" "6112310" USOCR; 
"6145068" "6158015" "6199142").pn. FPRS; EPO; 

JPO; 
DERWENT; 
IBM_TDB 

S208 45 ("6216247" "6269382" "6336174" US-PGPUB; OR ON 2020/12/21 
"6336176" "6363450" "6421279" US PAT; 15:09 
"6459647" "6487102" "6487623" USOCR; 
"6571244" "6614685").pn. FPRS; EPO; 

JPO; 
DERWENT; 
IBM_TDB 

S209 32 ("6658507" "6691209" "6693840" US-PGPUB; OR ON 2020/12/21 
"6721860" "6721860" "6769081" US PAT; 15:13 
"6799241" "6799244" "6810513" USOCR; 
"6816982" "68339774" FPRS; EPO; 
"6944042").pn. JPO; 
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DERWENT; 
IBM_TDB 

S210 42 ("6948029" "6952368" "7053470" US-PGPUB; OR ON 2020/12/21 
"7062618" "7089412" "7102391" US PAT; 15:15 
"7111142" "7136978" "7155627" USOCR; 
"7200021" "7234099"). pn. FPRS; EPO; 

JPO; 
DERWENT; 
IBM_TDB 

S211 51 ("7353325" "7409491" "7409590" US-PGPUB; OR ON 2020/12/21 
"7411859" "7421552" "7467251" US PAT; 15:18 
"7519754" "7600142" "7716411" USOCR; 
"7818488" "7873750"). pn. FPRS; EPO; 

JPO; 
DERWENT; 
IBM_TDB 

S212 64 ("8086955" "8102614" "8233303" US-PGPUB; OR ON 2020/12/21 
"8301833" "8407395" "8412879" US PAT; 15:20 
"8516187" "8671243" "8677060" USOCR; 
"8874831" "8880791"). pn. FPRS; EPO; 

JPO; 
DERWENT; 
IBM_TDB 

S213 47 ("8904098" "8904099" "9043677" US-PGPUB; OR ON 2020/12/21 
"9158684" "9361250" "9436600" US PAT; 15:23 
"9921762" "9928186" USOCR; 
"20130086309"). pn. FPRS; EPO; 

JPO; 
DERWENT; 
IBM_TDB 

S214 17 ( "15934416" "20130254456" US-PGPUB; OR ON 2020/12/21 
"20130254497" "20140032820" US PAT; 15:24 
"20140059170" "20140156919" USOCR; 
"20140156920" "20150058701").pn. FPRS; EPO; 

JPO; 
DERWENT; 
IBM_TDB 

S215 21,766 ??DRAM and (SSD or non$lvolatile or US-PGPUB; OR ON 2020/12/21 
flash) US PAT; 15:26 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S216 1 S215 and (S205 or S206 or S207 or US-PGPUB; OR ON 2020/12/21 
S208 or S209 or S210 or S211 or US PAT; 15:27 
S212 or S213 or S214) USOCR; 

FPRS; EPO; 
JPO; 
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S217 2,433 ((double$ldata adj rate) or DDR) 
near5 (command or instruction or 
request) 

S218 

S219 

103 (determin$3 or check or judg or 
identif$4) near5 (whether or "if") 
near5 data near5 stored near5 
((dynamic adj random adj access adj 
memory) or DRAM) 

195 (determin$3 or check$3 or judg$3 or 
identif$4) near5 (whether or "if") 
near5 data near5 (stored or recorded 
or written or saved or ready or 
maintained) near5 ((dynamic adj 
random adj access adj memory) or 
DRAM) 

S220 

S221 

S222 

63 S219 and (@ad<"20070601") 

0 S217 and S220 

25 S220 and (SSD or non$lvolatile or 
flash) 

S223 521 (DDR near2 DIMM) same (SSD or 
flash or non$lvolatile OR NVM) 

DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/21 
US PAT; 15:46 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/21 
US PAT; 15:50 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/21 
US PAT; 15:52 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/21 
US PAT; 15:53 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/21 
US PAT; 15:53 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/21 
US PAT; 15:55 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/22 
US PAT; 08:47 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S224 14 S223 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/22 
US PAT; 08:48 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S225 1,083 (DDR near2 DIMM) and (SSD or flash US-PGPUB; OR ON 2020/12/22 
or non$lvolatile OR NVM) US PAT; 08:52 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S226 160 S225 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/22 
US PAT; 08:52 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S227 146 S226 not S224 US-PGPUB; OR ON 2020/12/22 
US PAT; 08:52 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S230 1,363 (miss$1hit or miss$3) near5 US-PGPUB; OR ON 2020/12/22 
((dynamic adj random adj access adj 
memory) or DRAM) 

US PAT; 
USOCR; 

09:04 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S231 703 S230 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/22 
US PAT; 09:04 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S232 269 S231 and (SSD or flash or US-PGPUB; OR ON 2020/12/22 
non$lvolatile OR NVM) US PAT; 09:05 

USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S233 17 S231 and 711/103.ccls. US-PGPUB; OR ON 2020/12/22 
US PAT; 09:06 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S234 0 S232 and (DDR near5 (command or US-PGPUB; OR ON 2020/12/22 
instruction or request)) US PAT; 09:09 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S235 70 S232 and DDR US-PGPUB; OR ON 2020/12/22 
US PAT; 09:09 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S236 347 (miss$1hit or miss$3) near5 US-PGPUB; OR ON 2020/12/22 
(((dynamic adj random adj access adj 
memory) or DRAM) near2 cache) 

US PAT; 
USOCR; 

09:12 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S237 181 S236 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/22 
US PAT; 09:13 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S238 35 S237 and (SSD or flash or US-PGPUB; OR ON 2020/12/22 
non$lvolatile OR NVM) US PAT; 09:13 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S239 2 (?DRAM adj cache) with ((back$1up US-PGPUB; OR ON 2020/12/22 
or main) near2 (SSD or NVM or flash 
or non$volatile)) 

US PAT; 
USOCR; 

09:41 

FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S240 40 (?DRAM adj cache) with (SSDor NVM US-PGPUB; OR ON 2020/12/22 
or flash or non$volatile) US PAT; 09:43 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S241 15 S240 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/22 
US PAT; 09:44 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S242 27,219 DDR near5 (access$3 or command or US-PGPUB; OR ON 2020/12/22 
instruction or request) US PAT; 10:49 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S243 254 (?DRAM adj cache) and (SSDor NVM US-PGPUB; OR ON 2020/12/22 
or flash or non$volatile) US PAT; 10:50 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S244 2 S242 and S243 US-PGPUB; OR ON 2020/12/22 
US PAT; 10:50 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S245 165,736 (?DRAM) and (SSDor NVM or flash or US-PGPUB; OR ON 2020/12/22 
non$volatile) US PAT; 10:51 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S246 8,568 S242 and S245 US-PGPUB; OR ON 2020/12/22 
US PAT; 10:51 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S247 1,484 S246 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/22 
US PAT; 10:51 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S248 0 S247 and (?DRAM near5 miss$3) US-PGPUB; OR ON 2020/12/22 
US PAT; 10:52 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S249 5 S247 and (?DRAM near5 cache) US-PGPUB; OR ON 2020/12/22 
US PAT; 10:53 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S250 174 (((double adj data adj rate) or DDR) US-PGPUB; OR ON 2020/12/22 
near5 (protocol or method)) near5 
access$3 near5 ?DRAM 

US PAT; 
USOCR; 

11:39 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S251 84 S250 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/22 
US PAT; 11:40 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S252 7 S251 and (SSD or NVM or flash or US-PGPUB; OR ON 2020/12/22 
non$volatile) US PAT; 11:45 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S253 25 "12240916" US-PGPUB; OR ON 2020/12/22 
US PAT; 12:28 
USOCR; 
FPRS; EPO; 
JPO; 
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S256 

S257 

2,381 (determin$3 or check$3 or judg$3 or 
identif$4) near5 (whether or "if") 
near5 data near5 (stored or recorded 
or written or saved or ready or 
maintained or ready) near5 
(((dynamic adj random adj access adj 
memory) or ?DRAM) or (SSD OR flash 
or non$volatile or NVM)) 

622 S256 and (@ad<"20070601") 

S258 

S259 

17 S257 and ((double adj data adj rate) 
or DDR) 

53 (determin$3 or check$3 or judg$3 or 
identif$4) near5 (whether or "if") 
near5 data near5 (stored or recorded 
or written or saved or ready or 
maintained or ready) near5 ((dynamic 
adj random adj access adj memory) 
or ?DRAM) 

S260 2,330 (determin$3 or check$3 or judg$3 or 
identif$4) near5 (whether or "if") 
near5 data near5 (stored or recorded 
or written or saved or ready or 
maintained or ready) near5 (SSD OR 
flash or non$volatile or NVM) 

S261 

S262 

2 S259 and S260 

32 S259 and (@ad<"20070601") 

DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/23 
US PAT; 10:45 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/23 
US PAT; 10:46 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/23 
US PAT; 10:48 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/23 
US PAT; 10:52 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/23 
US PAT; 10:54 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/23 
US PAT; 10:56 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/23 
US PAT; 10:56 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S263 1,369 ((double adj data adj rate) or DDR) US-PGPUB; OR ON 2020/12/23 
adj (protocol or standard) US PAT; 15:08 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S264 702 S263 and (DDR2 or DDR3 or DDR4) US-PGPUB; OR ON 2020/12/23 
US PAT; 15:10 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S265 26 S264 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/23 
US PAT; 15:10 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S266 3 S265 and (SSD or NVM or flash or US-PGPUB; OR ON 2020/12/23 
non$volatile) US PAT; 15:12 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S267 9,155 ((dual$linline adj memory adj US-PGPUB; OR ON 2020/12/24 
module) or DIMM) same (flash or 
non$lvolatile or SSD) 

US PAT; 
USOCR; 

17:57 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S268 788 S267 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/24 
US PAT; 17:59 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S269 14 S268 and 711/103.ccls. US-PGPUB; OR ON 2020/12/24 
US PAT; 17:59 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S270 1,983 ((memory adj controller adj hub) or US-PGPUB; OR ON 2020/12/26 
MCH) and ((((dual adj inline) or 
dual$linline) adj memory adj module) 
or DIMM) 

US PAT; 
USOCR; 
FPRS; EPO; 

12:42 

JPO; 
DERWENT; 
IBM_TDB 

S271 9 S270 and (transparent adj operation) US-PGPUB; OR ON 2020/12/26 
US PAT; 12:44 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S272 0 S271 and (©ad<"20070601") US-PGPUB; OR ON 2020/12/26 
US PAT; 12:44 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S273 33,899 ((((dual adj inline) or dual$linline) US-PGPUB; OR ON 2020/12/26 
adj memory adj module) or DIMM) US PAT; 12:45 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S274 395 S270 and (transparen$2) US-PGPUB; OR ON 2020/12/26 
US PAT; 12:45 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S275 16 S274 and (©ad<"20070601") US-PGPUB; OR ON 2020/12/26 
US PAT; 12:46 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S276 57 ((((dual adj inline) or dual$linline) US-PGPUB; OR ON 2020/12/26 
adj memory adj module) or DIMM) 
with transparent 

US PAT; 
USOCR; 

13:03 

FPRS; EPO; 
JPO; 
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S277 30 S276 and (@ad<"20070601") 

S278 

S279 

20 S277 and DDR 

0 (?DRAM$lflash or (?DRAM adj flash)) 
near2 hybrid 

S280 

S281 

S282 

40 (flash$1?DRAM or (?DRAM nearl 
flash)) near2 hybrid 

0 S280 and (@ad<"20070601") 

40 (flash$1?DRAM or (?DRAM nearl 
(flash or non$lvolatile or SSD))) 
near2 hybrid 

S283 1 ((((dual adj inline) or dual$linline) 
adj memory adj module) or DIMM) 
same transparent same ((memory adj 
controller adj hub) or MCH) 

DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/26 
US PAT; 13:03 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/26 
US PAT; 13:03 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/26 
US PAT; 13:16 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/26 
US PAT; 13:18 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/26 
US PAT; 13:18 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/26 
US PAT; 13:19 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR ON 2020/12/26 
US PAT; 13:21 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S284 394 ((((dual adj inline) or dual$linline) US-PGPUB; OR ON 2020/12/26 
adj memory adj module) or DIMM) 
and transparent and ((memory adj 
controller adj hub) or MCH) 

US PAT; 
USOCR; 
FPRS; EPO; 

13:24 

JPO; 
DERWENT; 
IBM_TDB 

S285 16 S284 and (©ad<"20070601") US-PGPUB; OR ON 2020/12/26 
US PAT; 13:25 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S289 21 controller same transparent same US-PGPUB; OR ON 2020/12/26 
((memory adj controller adj hub) or US PAT; 13:28 
MCH) USOCR; 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S290 29 (DIMM adj2 controller) and US-PGPUB; OR ON 2020/12/26 
transparent and ((memory adj 
controller adj hub) or MCH) 

US PAT; 
USOCR; 

13:28 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S291 128 (module near2 controller) and US-PGPUB; OR ON 2020/12/26 
transparent and ((memory adj 
controller adj hub) or MCH) 

US PAT; 
USOCR; 

13:29 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S292 1 S289 and (©ad<"20070601") US-PGPUB; OR ON 2020/12/26 
US PAT; 13:29 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S293 4 S290 and (©ad<"20070601") US-PGPUB; OR ON 2020/12/26 
US PAT; 13:31 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S294 10 S291 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/26 
US PAT; 13:32 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S295 1,783 ((memory adj controller adj hub) or US-PGPUB; OR ON 2020/12/26 
MCH) and ((((dual adj inline) or 
dual$linline) adj memory adj module) 
or DIMM) and (flash or non$lvolatile 
or SSD) 

US PAT; 
USOCR; 
FPRS; EPO; 
JPO; 

13:36 

DERWENT; 
IBM_TDB 

S296 279 S295 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/26 
US PAT; 13:37 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S297 8 S296 and transparen$2 US-PGPUB; OR ON 2020/12/26 
US PAT; 13:38 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S298 1,373 ((double adj data adj rate) or DDR) US-PGPUB; OR ON 2020/12/27 
adj (protocol or standard) US PAT; 12:26 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S299 704 S298 and (DDR2 or DDR3 or DDR4) US-PGPUB; OR ON 2020/12/27 
US PAT; 12:26 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S300 26 S299 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/27 
US PAT; 12:26 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S301 20 S300 and DIMM US-PGPUB; OR ON 2020/12/27 
US PAT; 12:26 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S302 3 S301 and flash US-PGPUB; OR ON 2020/12/27 
US PAT; 12:28 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S303 25 (block adj address adj field) and US-PGPUB; OR ON 2020/12/28 
(page adj address adj field) US PAT; 11:51 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S304 6 S303 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/28 
US PAT; 11:52 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S305 2,143 (block adj address) with (page adj US-PGPUB; OR ON 2020/12/28 
address) US PAT; 11:55 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S306 276 S305 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/28 
US PAT; 11:56 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S307 24 S306 and ?DRAM and flash US-PGPUB; OR ON 2020/12/28 
US PAT; 11:56 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S308 178 ((map$4 or translat$3 or conver$4) US-PGPUB; OR ON 2020/12/28 
near2 table) with (block adj address) 
with (page adj address) 

US PAT; 
USOCR; 

12:03 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S309 16 S308 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/28 
US PAT; 12:04 
USOCR; 
FPRS; EPO; 
JPO; 
DERW ENT; 
IBM_TDB 

S310 0 (?DRAM adj (address or memory) adj US-PGPUB; OR ON 2020/12/28 
space) near5 ((flash or non$lvolatile) 
adj (address or memory) adj space) 

US PAT; 
USOCR; 

14:02 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S311 785 (?DRAM adj (address or memory)) US-PGPUB; OR ON 2020/12/28 
near5 ((flash or non$lvolatile) adj US PAT; 14:06 
(address or memory)) USOCR; 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S312 6 (?DRAM adj (address)) near5 ((flash US-PGPUB; OR ON 2020/12/28 
or non$lvolatile) adj (address)) US PAT; 14:07 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S313 2 S312 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/28 
US PAT; 14:07 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S314 0 (map$4 or translat$3 or conver$4) US-PGPUB; OR ON 2020/12/28 
near5 (?DRAM adj (address)) near5 US PAT; 14:09 
((flash or non$lvolatile) adj USOCR; 
(address)) FPRS; EPO; 

JPO; 
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DERWENT; 
IBM_TDB 

S315 12 (map$4 or translat$3 or conver$4) US-PGPUB; OR ON 2020/12/28 
near5 ((volatile or RAM or ?DRAM) 
adj (address)) near5 ((flash or 
non$lvolatile or SSD) adj (address)) 

US PAT; 
USOCR; 
FPRS; EPO; 

14:11 

JPO; 
DERWENT; 
IBM_TDB 

S316 1 S315 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/28 
US PAT; 14:12 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S317 0 (DDR adj address) near5 ((flash or US-PGPUB; OR ON 2020/12/28 
non$lvolatile or SSD) adj address) US PAT; 15:07 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S320 210 ((DDR or ?DRAM or volatile) adj2 US-PGPUB; OR ON 2020/12/28 
address) near5 ((flash or 
non$lvolatile or SSD) adj address) 

US PAT; 
USOCR; 

15:11 

FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S321 48 S320 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/28 
US PAT; 15:12 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S322 2 S321 and (?DRAM near2 cache) US-PGPUB; OR ON 2020/12/28 
US PAT; 15:38 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S323 48 S320 and (@ad<"20070601") US-PGPUB; OR ON 2020/12/28 
US PAT; 15:41 
USOCR; 
FPRS; EPO; 
JPO; 
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DERWENT; 
IBM_TDB 

S324 2 "20050185472".pn. US-PGPUB; OR ON 2020/12/29 
US PAT; 09:38 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

S325 1 S324 and (SDRAM near5 cach$3) US-PGPUB; OR ON 2020/12/29 
US PAT; 09:39 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

12/29/2020 4:24:37 PM 
C: \Users \hfarrokh \Documents \EAST Workspaces\15934416.wsp 
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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 
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Notice of Abandonment 

Application No. 

15/934,416 

Applicant(s) 

Lee et al. 
Examiner 

HASHEM FARROKH 

Art Unit 

2135 
-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--

This application is abandoned in view of: 

1. CD Applicant's failure to timely file a proper reply to the Office letter mailed on 01 January 2021. 
(a) ❑ A 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 expired on . 

(b) ❑ 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.) 

(c) ❑ A reply was received on but it does not constitute a proper reply, or a bona tide 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) C3 No reply has been received. 

2. ❑ 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) ❑ 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). 
(b) ❑ 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) ❑ The issue fee and publication fee, if applicable, has not been received. 

3. ❑ 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) ❑ 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) ❑ No corrected drawings have been received. 

4. ❑ 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. ❑ 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. ❑ 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. ❑ 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 I-V for an explanation of the reasons why an 
appeal is dismissed.) 

8. ED 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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