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Approved for use through 11/30/2020. 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.

Complete if known
FEE TRANSMITTAL
Filing Date 2017-12-28

D Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Hyun Lee
D Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name

Form PTO/SB/15A or B or equivalent must either be enclosed or have .

. . Art Unit

been submitted previously.

TOTAL AMOUNT OF PAYMENT | ($) 1600 Practitioner Docket No. | N3044.10014US06

METHOD OF PAYMENT (check all that apply)

D Check |:| Credit Card D Money Order |:| None l:‘ Other (please identify):

Deposit Account Deposit Account Number: 505394 Deposit Account Name: Maschoff Brennan
For the above-identified deposit account, the Director is hereby authorized to (check all that apply):
Charge fee(s) indicated below I:l Charge fee(s) indicated below, except for the filing fee

I:l Charge any additional fee(s) or underpayment of fee(s) Credit any overpayment of fee(s)
under37 CFR 1.16 and 1.17
WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee)
FILING FEES SEARCH FEES EXAMINATION FEES
Application Type u(s) sS(S) M ($) u(s) S(s) M (S) u(s) S(S) M(S$) Fees Paid ($)
Utility 280 140* 70 600 300 150 720 360 180 1600.00
Design 180 90 45 120 60 30 460 230 115
Plant 180 90 45 380 190 95 580 290 145
Reissue 280 140 70 600 300 150 2,160 1,080 540
Provisional 260 130 65 0 0 0 0 0 0

* The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web. ‘
2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee (S) Small Entity Fee ()  Micro Entity Fee ($)
Each claim over 20 (including Reissues) 80 40 20

Each independent claim over 3 (including Reissues) 420 210 105
Multiple dependent claims 780 390 195

Total Claims Extra Claims Eee (S) Eee Paid (S)

7 -200r HP = 0 X 0 = 0 Multiple Dependent Claims

HP = highest number of total claims paid for, if greater than 20. Fee ($) Fee Paid (S)
Indep. Claims Extra Claims Fee (S) Fee Paid (S}

0 -30rHP = 0 X 0 = 0

HP = highest number of independent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e})),

the application size fee due is $400 ($200 for small entity) ($100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Eee () Eee Paid (S)
22 -100= 0 /50= 0 (round up to a whole number) X 0 = 0
4. OTHER FEE(S) Fees Paid ($)
Non-English specification, $130 fee (no small or micro entity discount) 0
Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity) 0
Other (e.g., late filing surcharge): 0
( SUBMITTED BY D
. - Registration No.
Signature /Jaime J. Zheng/ (Attorney/Agent) 0 1167 Telephone
(Neme (Print/Type) | Jaime J. Zheng bate 2017-12-28 )

This collection of information is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 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.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (6 U.S.C. 552) and the Privacy Act (56 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, to the public if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.

Samsung Electronics Co., Ltd.
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. 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 contains a valid OMB control number.

Attorney Docket Number | N3044.10014US06

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | A MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:

Remove
Inventor |1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| [ | fee | [
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | | adera Ranch State/Province | [CA Country of Residencd S

Mailing Address of Inventor:

Address 1 P1 Thalia

Address 2

City | I_adera Ranch I State/Province | |CA
Postal Code | ’92694 | Countryi | ‘US

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 79141
Email Address Docket@mabr.com | Add Email | [Remove Email]
Email Address UZheng@mabr.com | Add Email | [Remove Email]

Application Information:

Title of the Invention A MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER
Attorney Docket Number| N3044.10014US06 Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter  tility -
Total Number of Drawing Sheets (if any) 3 Suggested Figure for Publication (if any)

EFS Web 2212

Samsung Electronics Co., Ltd.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. 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 contains a valid OMB control number.

L Attorney Docket Number | N3044.10014US06
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | A MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country N
filed application

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of atiorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ® Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)

Customer Number 71141

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

[Continuation of 15/088155 2016-04-01

4

EFS Web 2.2.12

Samsung Electronics Co., Ltd.
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. 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 contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

N3044.10014U806

Application Number

Title of Invention

A MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER

Prior Application Status | Patented -
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
151088155 [continuation of <] l3re42721 p013.07-16 0311116 p016-04-12
Prior Application Status | Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 3/942721 |Continuation of +| h2s815330 |2010—06—14 P489837 |2013—07—16
Prior Application Status | [Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number

(YYYY-MM-DD)

[12/815339

[Claims benefit of provisional

-

61/186799

2009-06-12

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the pricrity document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Codei (if applicable)

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 18, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.12
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. 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 contains a valid OMB control number.

Attorney Docket Number | N3044.10014US06

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | A MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly sighed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPQO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 helow, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authoerization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIP0O), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2_ Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authocrize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Web 2.2.12
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. 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 contains a valid OMB control number.

L Attorney Docket Number | N3044.10014US06
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | A MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant }

If the applicant is the inventor (or the remaining jeint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

] | i

Mailing Address Information For Applicant:

Address 1

Address 2

City State/Province
Countr;) ‘ Postal Code
Phone Number Fax Number
Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.

EFS Web 2.2.12
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. 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 contains a valid OMB control number.

Attorney Docket Number | N3044.10014US06

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | A MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

] | i

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City I State/Province
Countryi I Postal Code
Phone Number | Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [{Jaime J. Zheng/ Date (YYYY-MM-DD)| [2017-12-28
First Name Paime J. Last Name | Pheng Registration Number 1167
Additional Signature may be generated within this form by selecting the Add button.
EFS Web 2212
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. 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 contains a valid OMB control number.

L Attorney Docket Number | N3044.10014US06
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | A MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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.

EFS Web 2.2.12
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.5. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 U.SC. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4,  Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a{m).

5. Arecord 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 Organizaticn, pursuant to the Patent CooperationTreaty.

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.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 1.5.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., GS5A or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this systemn 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.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the pubilic if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
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A MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY
CONTROLLER

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of U.S. App. No. 15/088,155, filed April 1, 2015, to be
issued as U.S. Pat. No. 9,858,218 on January 2, 2018, which is a continuation of U.S. App. No.
13/942,721, filed July 16, 2013, now U.S. Pat. No. 9,311,116, which is a continuation of U.S. App.
No. 12/815,339, filed June 14, 2010, now U.S. Pat. No. 8,489,837, which claims the benefit of
priority from U.S. Provisional App. No. 61/186,799, filed June 12, 2009, each of which is

incorporated in its entirety by reference herein.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to the operation of memory modules. Specifically, the
present disclosure relates to systems and methods for handshaking with a memory module during

or upon completion of initialization.

BACKGROUND OF THE DISCLOSURE

[0003] Memory subsystems such as memory modules are generally involved in the initialization
procedure for computer systems, including servers, personal computers, and the like. For example,
during system-wide initialization, the memory subsystems may undergo internal initialization
procedures, or the system memory controller may otherwise interact with the memory subsystems
during the initialization procedure. As part of this interaction, the system memory controller may
request that the memory subsystem perform one or more requested tasks during system

initialization.
SUMMARY

[0004] According to certain aspects, a memory module is coupled to a memory controller of a host
computer system via an interface. The interface includes data, address and control signal pins and
an output pin in addition to the data, address and control signal pins. The memory module receives
a first command from the memory controller via the address and control signal pins, and enters a

first mode in response to the first command. The memory module in the first mode responds to at
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least one initialization sequence, and sends a first output signal via the output pin to indicate a
status of the at least one initialization sequence to the memory controller. The memory module
enters a second mode in which the memory module performs memory operations including
memory read/write operations according to an industry standard. During the read/write operations,
the memory module communicates data with the memory controller via the data signal pins in
response to second memory commands received via the address and control signal pins. The
memory module may output a second output signal related to the read/write operations via the

output pin.

[0005] According to certain aspects, a memory module is coupled to a memory controller of a host
computer system via an interface. The interface includes data, address and control signal pins and
an output pin in addition to the data, address and control signal pins. The memory module performs
an internal procedure in a first mode in response to a first command from the memory controller
whereby the memory controller hands off control of the internal procedure to the first memory
module. The memory module sends a first output signal via the output pin to indicate a status of
the internal procedure to the memory controller. The memory module enters a second mode in
which the memory module performs standard operations including one or more of memory
read/write, pre-charge, refresh operations according to an industry standard. The memory module

may output a second output signal related to the standard operations via the output pin.

[0006] In another aspect, a memory module is operable in a first mode and in a second mode. The
memory module operates according to an industry standard in the second mode by performing
standard operations including memory read/write operations in response to address and control
signals from a memory controller of a host computer system. The memory module comprises a
standard interface including data, address and control signal pins and an output pin in addition to
the data, address and control signal pins. The memory module enters the first mode in response to
a first command from the memory controller, in which the memory module responds to at least
one initialization sequence. The memory module further comprises a notification circuit to output
a notification signal indicating a status of the at least one initialization sequence to the memory

controller via the output pin.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure 1 shows an example host computer system including an example memory module
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configured to perform handshaking with a memory controller of the host computer system

according to certain embodiments described herein.

[0008] Figure 2 shows an example host computer system including example first and second
memory modules configured to perform handshaking with a system memory controller of the host

computer system according to certain embodiments described herein.

[0009] Figure 3 shows a host computer system including example first and second memory
modules configured to perform handshaking with a memory controller of the host system, where
the notification circuits of the first and second memory modules have another example

configuration according to certain embodiments described herein.

[0010] Figure 4 and Figure 5 show example methods of using at least one memory module

according to certain embodiments described herein.

DETAILED DESCRIPTION

[0011] Existing initialization schemes have certain inefficiencies which lead to wasted time and
expense. Thus, there is a need to reduce the time and complexity involved in system memory
controller interactions with memory subsystems during initialization. Certain embodiments
described herein advantageously satisfy at least a portion of this need by providing a system and
method which utilizes a feedback path from a memory subsystem such as a memory module to a
system memory controller, such as a Memory Controller Hub (MCH) of a computer system during
initialization.

[0012] In general, there is no existing method of handshaking between the MCH (e.g., system
memory controller) and a memory subsystem (e.g., memory module) during initialization. For
example, in conventional systems, the system memory controller does not monitor the error-out
signal from the memory subsystem. This causes the MCH to perform blind execution. In a typical
server (e.g., an Intel or AMD or other chipset based server), the lack of any handshaking between
the MCH and the memory subsystem during the server initialization period has not been a serious
issue since the MCH generally has complete control over the initialization procedure. However,
one possible configuration for LR-DIMM (Load Reduced DIMM) includes the MCH handing over
one or more parts of the initialization operation sequence to the memory subsystem. This raises an

unprecedented issue not addressed in conventional systems because, in such proposed
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configurations, the system can benefit from the MCH handshaking with the memory subsystem

controller, as described more fully below.

[0013] Such an LR-DIMM configuration may have the MCH inserting a waiting period of
predetermined length during which the MCH is idle and the memory subsystem controller
undergoes initialization. However, one shortcoming of this LR-DIMM configuration would be that
it requires the MCH to be in standby (idle, or wait) while the memory subsystem controller
completes its task. Under such an arrangement, since the time to complete a task can be dependent
on the density, speed and configuration of the memory subsystem, and these parameters may be
unknown to the MCH, the MCH may have to insert a single, predetermined standby period. In
addition, if there are multiple occasions that the MCH needs to hand off control to the memory
subsystem controller, the required MCH wait periods can be different from one occasion to another,
and it complicates the correlation between the MCH and the memory subsystem controller. For
example, the MCH according to such a scheme may give control to the local memory controller
of a memory subsystem (e.g., memory module) for execution of a training sequence. The MCH
may wait for a pre-determined period of time and then assume that the local memory controller
has completed the training sequence. However, depending on the memory subsystem parameters
(e.g., memory capacity, speed, number of ranks, etc.), the time for actually completing the training

sequence may vary and may be longer or shorter than predetermined period of time.

[0014] In general, handshaking can be implemented in at least two ways; polling and notifying. In
the polling method, the MCH reads a status register in the memory subsystem controller to find
out if the memory subsystem controller has completed the required or requested operation. For
example, a status register may be read out through a serial interface such as System Management
Bus (SMBus). However, a register polling method is generally inefficient because the system
memory controller does not know exactly when the memory subsystem will have completed the
required or requested operation. Thus, the system memory controller may wait longer than
necessary to poll the memory subsystem, thereby delaying the overall initialization process.
Additionally, the problem may be compounded because multiple training sequences or other
initialization sequences may be run on the memory subsystem during a particular initialization
period, resulting in accumulation of such unnecessary delays. Moreover, polling generally involves
scheduling polling intervals during which the system memory controller is not performing other

operations, resulting in further inefficiency.
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[0015] Alternatively, the notifying method is an advantageous handshaking method between the
MCH and the memory subsystem controller. According to a notifying method, the memory
subsystem controller sends a signal to the MCH when the memory subsystem controller completes
the required or requested operation. This method allows the MCH to execute one or more
independent commands while it is waiting for a notification signal from the memory subsystem

controller.

[0016] Certain embodiments described herein provide a method of establishing a handshake
mechanism based on notification signaling. In certain embodiments, this mechanism can be
implemented by adding a new interface (notifying) signal between the MCH and the memory
subsystem controller, or by adding an additional functionality to an existing, non-timing critical
signal without altering the memory subsystem hardware. In either case, the interface between the
MCH and the memory subsystem controller of certain embodiments can be an open drain signaling
from the memory subsystem controller to the MCH, although a variety of other configurations are
possible. As will be appreciated by persons skilled in the art, the terms MCH, system memory
controller, and memory subsystem are used generally interchangeable throughout this disclosure,
and the terms memory module, memory subsystem controller, and local memory controller are

used generally interchangeably throughout this disclosure.

[0017] FIG. 1 illustrates an example host computer system 16 including an example memory
module 10 according to certain embodiments described herein. The memory module 10 can
comprise at least one output 12 configured to be operatively coupled to a system memory controller
14 of the host computer system 16. In certain embodiments, the memory module 10 is configured
to operate in at least two modes comprising an initialization mode during which the memory
module 10 executes at least one initialization sequence, and an operational mode. The memory
module 10 may further include a controller circuit 18. In some embodiments, the controller circuit
18 is configured to cause the memory module 10 to enter the initialization mode. The memory
module 10 can further include a notification circuit 20 configured to drive the at least one output
12 while the memory module 10 is in the initialization mode to provide at least one notification
signal to the memory controller 14 indicating at least one status of the at least one initialization

sequence.

[0018] The memory module 10 may comprise a printed-circuit board (PCB) 22. In certain
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embodiments, the memory module 10 has a memory capacity of 512-MB, 1-GB, 2-GB, 4-GB, 8-
GB, 16-GB, or higher. Other memory capacities are also compatible with certain embodiments
described herein. In addition, memory modules 10 having widths of 4 bytes, 8 bytes, 16 bytes, 32
bytes, or 32 bits, 64 bits, 128 bits, 256 bits, as well as other widths (in bytes or in bits), are
compatible with embodiments described herein. The PCB 22 can have an industry-standard form
factor. For example, the PCB 22 can have a low profile (LP) form factor with a height of 30
millimeters and a width of 133.35 millimeters. In certain other embodiments, the PCB 20 has a
very high profile (VHP) form factor with a height of 50 millimeters or more. In certain other
embodiments, the PCB 22 has a very low profile (VLP) form factor with a height of 18.3
millimeters. Other form factors including, but not limited to, small-outline (SO-DIMM),
unbuffered (UDIMM), registered (RDIMM), fully-buffered (FBDIMM), mini-DIMM, mini-
RDIMM, VLP mini-DIMM, micro-DIMM, and SRAM DIMM are also compatible with certain
embodiments described herein. In other embodiments, certain non-DIMM form factors are
possible such as, for example, single in-line memory module (SIMM), multi-media card (MMC),

and small computer system interface (SCSI).

[0019] In certain embodiments, the memory module 10 is operatively coupled to (e.g., in electrical
communication with) the host computer system 16. In certain other embodiments, the memory
module 10 may communicate with the host computer system 16 using some other type of
communication, such as, for example, optical communication. Examples of host computer systems
16 include, but are not limited to, blade servers, 1U servers, personal computers (PCs), and other
applications in which space is constrained or limited. The PCB 22 can comprise an interface (not
shown) that is configured to be in electrical communication with the host computer system 16. For
example, the interface can comprise a plurality of edge connections which fit into a corresponding
slot connector of the host system 16. The interface of certain embodiments provides a conduit for
power voltage as well as data, address, and control signals between the memory module 10 and
the host system 16. For example, the interface can comprise a standard 240-pin DDR2 edge

connector. The at least one output 12 may be routed over the interface, for example.

[0020] The memory module 10 may also comprise one or more memory elements (not shown),
such as dynamic random-access memory (DRAM) elements, for example. Types of DRAM
clements compatible with certain embodiments described herein include, but are not limited to,

DDR, DDR2, DDR3, DDR4, and synchronous DRAM (SDRAM). In addition, memory elements
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having bit widths of 4, 8, 16, 32, as well as other bit widths, are compatible with certain
embodiments described herein. Memory elements compatible with certain embodiments described
herein have packaging which include, but are not limited to, thin small-outline package (TSOP),
ball-grid-array (BGA), fine-pitch BGA (FBGA), micro-BGA (UBGA), mini-BGA (mBGA), and
chip-scale packaging (CSP). In certain embodiments, the memory module 10 may also include one
or more non-volatile memory elements, such as one or more flash memory elements. Types of
flash memory elements compatible with certain embodiments described herein include, but are not

limited to, NOR flash, NAND flash, ONE-NAND flash, and multi-level cell (MLC).

[0021] The controller circuit 18 of certain embodiments generally controls the operation of the
memory module 10. For example, the controller circuit 18 may control the memory elements of
the memory module 10 and/or communicate with the system memory controller 14. For example,
the controller circuit 18 may receive and process address and command signals (e.g., read, write
commands) from the system memory controller 14 and transmit appropriate address and
commands to the memory elements in response. See, e.g., U.S. Pat. Appl. Publ. Nos. 2006/0062047
Al and 2006/0262586 A1, each of which is incorporated in its entirety by reference herein. In
certain embodiments, the controller circuit 18 comprises a local memory controller. Additionally,
depending on the architecture of the memory module 10, such as for an FB-DIMM, the controller
circuit 18 may comprise an advanced memory buffer (AMB). The controller circuit 18 can
comprise one or more of a field-programmable gate array (FPGA), a programmable-logic device
(PLD), an application-specific integrated circuit (ASIC), a custom-designed semiconductor device,
and a complex programmable logic device (CPLD), for example. In certain embodiments, the
controller circuit 18 comprises various discrete electrical elements, while in certain other

embodiments, the controller circuit 18 comprises one or more integrated circuits.

[0022] As discussed, the memory module 10 is configured to operate in at least two modes
comprising an initialization mode during which the memory module 10 executes at least one
initialization sequence, and an operational mode. In one embodiment, for example, the at least one
initialization sequence may comprise one or more training sequences. The initialization sequence
(e.g., comprising one or more training sequences) may be initiated by the system memory
controller 14. In some embodiments, the controller circuit 18 is configured to cause the memory
module 10 to enter the initialization mode. For example, the controller circuit 18 may be

configured to execute a routine implementing the at least one initialization sequence when the
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appropriate signal or command is received from the memory controller 14 or is otherwise received

from the host computer system 16 (e.g., upon receipt of a reset signal).

[0023] In certain embodiments, for example, the computer system 16 is coupled to a plurality of
memory modules 10, 26 including the memory module 10 and at least a second memory module
26, and the memory controller 14 (e.g., MCH) trains each module 10, 26 separately, in series. In
one example scenario, the memory controller 14 issues a first command to the memory module 10,
and, in response, the memory module 10 executes an initialization sequence (e.g., one or more
training sequences). Upon completion of the initialization sequence, the first memory module 10
advantageously issues a notification to the memory controller 14 in accordance with embodiments
described herein. In response, the memory controller 14 issues a second command, this time to the
memory module 26, and, in response, the memory module 26 executes an initialization sequence
(e.g., one or more training sequences). Upon completion of the initialization sequence, the second
memory module 26, similar to the first memory module 10, advantageously issues a notification
to the memory controller 14 in accordance with embodiments described herein. In response, where
there are more than two memory modules 10, 26, the memory controller 14 issues a third command
to a third memory module (not shown), and so forth. One example computer system 16 capable of
implementing such a scenario is configured to execute an Intel Basic Input/Output System (BIOS),
and comprises a plurality of memory modules 10, 26 having an LRDIMM configuration. In such
an example system, the Intel BIOS causes the system memory controller 14 to initialize the

LRDIMM memory modules 10, 26 serially.

[0024] The operational mode is the normal mode of the memory module 10. For example, during
the operational mode, the memory module 10 is generally accessed by the system memory
controller 14 of the host computer 16 during standard computer operation not associated with
initialization. For example, the system memory controller 14 may cause the memory module 10 to
perform standard operations such as memory read/write, pre-charge, refresh, etc., while in
operational mode, although it will be appreciated that one or more of these operations can also be

performed by the memory module 10 while in initialization mode in certain embodiments.

[0025] The notification circuit 20 can be configured to drive the at least one output 12, while the
memory module 10 is in the initialization mode or after the memory module 10 completes one or

more initialization sequences, to provide the at least one notification signal to the memory
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controller 14 indicating at least one status of the at least one initialization sequence. While shown
in FIGS. 1-3 as forming a part of the controller circuit 18, the notification circuit 20 may be a
physically and/or logically separate circuit in certain embodiments. While a variety of
configurations are possible, the notification circuit 20 may comprise one or more transistors, one
or more logic elements (e.g., AND, OR, NOR, NAND, XOR gates, and the like), or a combination
thereof. In some embodiments, the notification circuit 20 may additionally or alternatively
comprise one or more of an FPGA, PLD, CPLD, ASIC, custom-designed semiconductor device,

discrete electrical elements, and an integrated circuit.

[0026] The at least one status of certain embodiments comprises completion of the at least one
initialization sequence, such that the at least one notification signal is indicative of the completion
of the at least one initialization sequence. The at least one status of certain embodiments comprises
execution of the at least one initialization sequence. For example, the at least one status may
indicate that the at least one initialization sequence is currently being executed. In some
embodiments, the at least one status may provide an indication that a certain task has been
completed by the memory module 10, such as a training task requested by the system memory
controller 14. In certain embodiments, the notification circuit 20 can be configured to drive the at
least one output 12 to a first state indicative of execution of the at least one initialization sequence
or to a second state indicative of completion of the at least one initialization sequence. As one
example, the first state may be a high or low logic level, and the second state may be a high
impedance state. In another case, the first state is a high or low logic level, and the second state is

the inverse logic level of the first state.

[0027] The at least one output 12 of certain embodiments is configured to be operatively coupled
to at least one interrupt of the system memory controller 14, and the system memory controller 14
is responsive to the at least one notification signal indicating completion of the at least one
initialization sequence. For example, the system memory controller 14 may trigger execution of
an interrupt routine upon receipt of the notification signal on the output 12. The interrupt routine
generally executes the appropriate operations for the at least one status indicated by the at least
one notification signal. For example, if the at least one status indicates that the at least one
initialization sequence is complete, execution of the interrupt routine may cause the system
memory controller 14 to notify the host computer system 16 that the system initialization, or a

portion thereof, is completed. In one embodiment, for example, the execution of the interrupt
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routine causes the system memory controller 14 to initiate a subsequent training sequence for the
memory module 10 or on another memory module connected to the host system 16. For example,
in one embodiment, a central processing unit (CPU) of the host system 16 (not shown) enters a
“Wait” state after issuing a command to the memory module 10 to enter the initialization mode.
Receipt of the at least one notification signal on the output 12 triggers execution of the interrupt
routine, which interrupts the CPU, causing the “Wait” state to be aborted and allowing the host
system 16 to continue operation. In this manner, generation of the interrupt on the at least one
output 12 can allow completion of the at least one initialization sequence to receive generally
immediate attention from the CPU and/or memory controller 14 of the host system 16. As will be
appreciated, the CPU and memory controller 14 of the host system 16 may comprise separate
modules, or may alternatively comprise a single integrated module, depending on the architecture

of the host system 16 chip-set.

[0028] In certain embodiments, execution of the interrupt routine causes the system memory
controller 14 to cause the memory module 10 to exit the initialization mode and to enter the
operational mode. In another embodiment, the memory module 10 automatically enters the
operational mode upon completion of the at least one initialization sequence without intervention

from the memory controller 14.

[0029] In some embodiments, the at least one output 12 is operated in conformance with a standard
(e.g., an industry standard) when the memory module 10 is in the operational mode, but is not
operated in conformance with the standard when the memory module 10 is in the initialization
mode. An example of a standard in accordance with certain embodiments described herein is one
or more of the industry standard promulgated by the Joint Electronic Devices Engineering Counsel
(JEDEC). For example, the operation and behavior of the at least one output 12 may conform to
an industry standard when the memory module 10 is in the operational mode, but the operation
and behavior of the at least one output 12 may not conform to the industry standard when the
memory module 10 is in the initialization mode. Because the at least one output 12 does not
conform to the standard during initialization mode, an existing (e.g., JEDEC-specified) pin may
be utilized to provide the at least one notification signal to the system memory controller 14 from
the memory module 10 during the initialization mode. In one embodiment, for example, the at
least one output 12 comprises an error-out pin of the memory module 10. In conventional systems,

the operation of the error-out pin is undefined by the standard during initialization. However, in
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certain embodiments described herein, during the operational mode, the error-out pin may be used
according a conventional industry standard (e.g., a JEDEC standard) to indicate a parity error has
occurred in the memory module 10. During the initialization mode, the error-out pin can be used

to transmit the at least one notification signal to the system memory controller 14.

[0030] It is advantageous to use the error-out pin for initialization status notification according to
certain embodiments because the error-out pin can be asserted by the memory module 10
independent from system memory controller 14 requests or commands. Also, because the error-
out pin is a JEDEC-specified pin, design cost and complexity are reduced because additional pin-
outs and interrupt design changes can be avoided (e.g., in cases where such changes in hardware
or chipset may not be feasible to provide the at least one status to the system memory controller
14). However, in certain other embodiments, providing the at least one status may be implemented
by adding one or more pins to the system memory controller 14 (e.g., MCH) and to the controller

circuit 18 (e.g., local memory controller), thereby utilizing changes in hardware or the chipset.

[0031] Moreover, the error-out pin may be coupled to an interrupt of the system memory controller
14 (e.g., according to the JEDEC standard). Thus, where the error-out pin is used, from the system
point of view in accordance with certain embodiments, the notification of completion of the
required or requested task from the memory module 10 (e.g., by the local memory controller)
generates an interrupt communicated to the system during the initialization period and indicative
of completion of the required or requested task. Assertion of the same pin during normal (non-
initialization) operation upon an error occurring, on the other hand, generates an interrupt
communicated to the system during the normal operation indicative of the occurrence of the error
condition. Thus, in certain embodiments, the error-out pin and corresponding signal memory
module 10 can be used to support the notifying function and to provide the at least one status
generally without changing hardware. Certain other such embodiments involve modifying the
basic input/output system (BIOS) or other programming change. For example, the BIOS may be
modified to indicate to the system memory controller 14 how to respond to the notification signal

(e.g., to the error_out signal or the interrupt corresponding thereto).

[0032] In certain other embodiments, the at least one output 12 may include other existing (e.g.,
JEDEC specified) pins instead of, or in addition to, the error-out pin. In yet other configurations,

at least one additional (e.g., non-JEDEC specified) pin may be employed. In general, any pin not
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otherwise active during the initialization mode may be used (e.g., high-order address pins,

read/write pins, data pins, etc.).

[0033] The at least one output 12 can further be configured to be operatively coupled to at least
one second output 24 of a second memory module 26 in some embodiments, as schematically
illustrated in FIGS. 1-3. The second memory module 26 may be generally similar in structure and
function to the memory module 10, and may comprise a controller circuit 28 and a notification
circuit 30, for example. The second memory module 26 may be generally identical to the first
memory module 10, or may have a different memory capacity, form factor, etc., than the first
memory module 10. More than two such memory modules may be present in certain embodiments.
As described above, the second memory module 26 can be configured to operate in at least two
modes comprising an initialization mode during which the second memory module 26 executes at
least one initialization sequence, and an operational mode. For example, the initialization and
operational modes may be similar to those describe above in relation to the first memory module

10.

[0034] The second memory module 26 can also be configured to drive the at least one second
output 24 to a third state indicative of execution of at least one initialization sequence of the second
memory module 26 or to a fourth state indicative of completion of the at least one initialization
sequence of the second memory module 26. Additionally, in some embodiments, the at least one
first output 12 of the first memory module 10 and the at least one second output 24 of the second
memory module 26 are operatively coupled together by a bus 32 which is also operatively coupled
to at least one input 34 of the system memory controller 14. In other embodiments (not shown),
the at least one first output 12 and the at least one second output 24 are not coupled together, and

are coupled to two separate inputs of the system memory controller 14.

[0035] FIG. 2 shows an example host computer system 16 including example first and second
memory modules 10, 26. As shown, the notification circuits 20, 30 of the first and second memory
modules 10, 26 each comprise at least one transistor 36, 38. The at least one transistor 36, 38 can
be in an open-drain configuration, as shown, although other configurations are possible. In certain
such embodiments, the first state of the at least one first output 12 is a first logic level, the second
state of the at least one first output 12 is a high-impedance state, the third state of the at least one

second output 24 is the first logic level, and the fourth state of the at least one second output 24 is
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the high-impedance state. In the illustrated example, while the at least one initialization sequence
is in progress, the first and second memory modules 10, 26 drive the gates of the respective
transistors 36, 38 high. Thus, the transistors 36, 38 are respectively low impedance while the
memory modules 10, 26 are executing each section of the initialization sequence, thereby pulling
the first and second outputs 12, 24 low. Thus, the first state and the third state are low logic levels
(ground) in the example configuration. Also, because the first and second outputs 12, 24 are
coupled together by the bus 32, if the at least one initialization sequence of either one of the first

and second memory modules 10, 26 are in progress, the bus 32 will be pulled to a low logic level.

[0036] As each of the two memory modules 10, 26 completes its at least one initialization sequence,
it can drive the corresponding at least one first and second outputs 12, 24 respectively to a high
impedance state, For example, once the at least one initialization sequence on each of the first and
second memory modules 10, 26 is completed, the first and second memory modules 10, 26 can
drive the gates of the respective transistors 36, 38 low, resulting in a high-impedance state on the
at least one first and second outputs 12, 24 causing the bus 32 to be pulled high by the system
memory controller 14. Accordingly, only once the at least one initialization sequence of both the
first and second memory modules 10, 26 are complete, the bus 32 will be pulled high by the internal
pull-up configuration 40 of the system memory controller 14. The second state and the fourth state
are therefore high-impedance values in the example embodiment. Thus, the system memory
controller 14 can monitor the value on the bus 32 via the first input 34 to determine when both of
the memory modules 10, 26 have completed the at least one initialization sequence. As discussed,
in other configurations the at least one first and second outputs 12, 24 may be received on separate
inputs of the system memory controller 14, and the status of the at least one initialization sequence

of each memory module 10, 26 may be monitored independently.

[0037] As discussed above, in certain embodiments in which more than one memory module 10,
26 is connected to the system memory controller 14, each memory module 10, 26 or associated
controller circuit 18 (e.g., local memory controller) causes the corresponding notification circuit
20, 30 to drive the at least one output 12, 24 to the high impedance state from the low impedance
state when it completes the requested or required operation. Thus, in certain such embodiments,
the system memory controller 14 (e.g., MCH) can only pull the notifying signal high when all
memory modules 10, 26 or associated controller circuits (e.g., local memory controllers) have

completed the required or requested operation (e.g., initialization sequence). This configuration
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allows the system memory controller 14 (e.g., MCH) to work with a non-homogenous memory
subsystem. For example, the system memory controller 14 may be able to monitor the progress of
multiple memory modules 10, 26 including a mix of DIMMs or other memory modules having
differing characteristics, such as DIMM density, rank configurations, DRAM density, speed,
DRAM configuration, etc.

[0038] Additionally, the at least one output 12 of the first memory module 10 and the at least one
second output 24 of the second memory module 26 are configured to be operatively coupled to at
least one interrupt of the system memory controller 14 in certain embodiments. In certain such
embodiments, the system memory controller 14 can be responsive to the second state of the first
memory module 10 and the fourth state of the second memory module 26 by triggering execution
of an interrupt routine by a processor of the system memory controller 14. For example, in the
example system of FIG. 2, when the bus 32 is pulled high by the pull-up configuration 40
indicating the second state of the first memory module 10 and the fourth state of the second

memory module 26, the system memory controller 14 triggers execution of the interrupt routine.

[0039] In some embodiments, in which the at least one first output 12 and the at least one second
output 24 are operatively coupled to separate inputs of the system memory controller 14, the at
least one first output 12 and the at least out second output 24 may be operatively coupled to two
separate interrupts. For example, the system memory controller 14 may be responsive to the second
state of the first memory module 10 by triggering execution of a first interrupt routine associated
with a first interrupt, and may be responsive to the fourth state of the second memory module 26
by triggering execution of a second interrupt routine associated with the second interrupt. In yet
other embodiments, the separate inputs of the memory controller 14 are internally operatively
coupled to the same interrupt, or are operatively coupled to separate interrupts which trigger the

same interrupt routine.

[0040] FIG. 3 shows a host computer system 16 including an example memory module 10 where
the notification circuit 20 of the memory module 10 has another example configuration in
accordance with certain embodiments described herein. In the example configuration of FIG. 3,
the at least one first output 12 is operatively coupled to an error-out pin of the memory module 10,
and a multiplexor 42 drives the transistor 36 with either of a task_in_progress signal 44 or an error

signal 46 (e.g., parity error signal). In one embodiment, for example, the multiplexor 42 may be
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configured to drive the transistor 36 with the task_in_progress signal 44 when the memory module
10 is in the initialization mode or is executing the at least one initialization sequence, and with the
error signal 46 when the memory module 10 is in the operational mode. Thus, the memory module
10 can be advantageously configured to both perform the standard (e.g., JEDEC-specified) error
reporting functionality via the error-out pin during the operational mode and provide the status
notification functionality during the system initialization mode, as described herein. As shown in
FIG. 3, a second memory module 26 including a similar configuration can also be operatively
coupled to the host computer system 16. In certain embodiments, the at least one second output 24
of the second memory module 26 can be operatively coupled to the at least one first output 12 by

the bus 32, as described above (e.g., with respect to FIG. 2).

[0041] FIG. 4 shows an example method 100 of using the at least one memory module 10 in
accordance with certain embodiments described herein. While the description below of the method
100 refers to structure shown in FIGS. 1-3, other structures may also be used in accordance with
certain embodiments described herein. At block 102, the method 100 of certain embodiments
comprises providing a first memory module 10 comprising at least one first output 12 operatively
coupled to a memory controller 14 of a host computer system 16. The first memory module 10 can
be configured to operate in at least two modes comprising an initialization mode during which the
first memory module 10 executes at least one initialization sequence, and an operational mode.
For example, the at least one initialization sequence may comprise one or more steps of a series of

steps associated with an initialization procedure of the host computer system 16.

[0042] At block 104, the method 100 in some embodiments comprises causing the first memory
module 10 to enter the initialization mode. At block 106, the method 100 of certain embodiments
comprises driving the at least one first output 12 to a first state while the memory module 10
executes the at least one initialization sequence. Upon completion of the at least one initialization
sequence, the method of certain embodiments comprises driving the at least one first output 12 to
a second state different than the first state. In certain embodiments, the first state is a first logic
level and the second state is a high impedance state. Additionally, in certain embodiments, the at
least one first output 12 is operatively coupled to at least one interrupt of the memory controller
14 such that driving the at least one output 12 to the second state triggers the memory controller

to execute an interrupt routine.
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[0043] In certain embodiments, the at least one output 12 is operated in conformance with JEDEC
standard when the first memory module 10 is in the operational mode, but is not operated in
conformance with the JEDEC standard when the first memory module 10 is in the initialization
mode. The at least one first output 12 of certain embodiments include an error-out pin of the first

memory module, for example.

[0044] The method 100 can further include providing a second memory module 26 comprising at
least one second output 24 operatively coupled to the memory controller 14. The second memory
module 26 can be configured to operate in one of at least two modes comprising an initialization
mode, during which the second memory module 26 executes at least one initialization sequence,
and an operational mode. The method 100 can further include causing the second memory module
26 to enter the initialization mode. In certain embodiments, the method 100 also includes driving
the at least one second output 24 of the second memory module 26 to a third state while the second
memory module 26 executes the at least one initialization sequence. Upon completion of the at
least one initialization sequence, the method 100 can further include driving the at least one second

output 24 of the second memory module 26 to a fourth state different from the third state.

[0045] In certain embodiments, the at least one first output 12 of the first memory module 10 and
the at least one second output 24 of the second memory module 26 are operatively coupled together
by a bus 32 which is also operatively coupled to at least one input 34 of the memory controller 14.
In certain other embodiments, the at least one first output 12 of the first memory module 10 is
operatively coupled to a first input 34 of the memory controller 14 and the at least one second
output 24 of the second memory module 26 is operatively coupled to a second input (not shown)

of the memory controller 14.

[0046] FIG. 5 shows another example method 200 of using at least one memory module 10 in
accordance with certain embodiments described herein. At block 202, the method 200 may include
providing a memory module 10 comprising at least one output 12 operatively coupled to a memory
controller 14 of a host computer system 16. The memory module 10 may be configured to operate
in at least two modes comprising an initialization mode, during which the memory module 10

executes at least one initialization sequence, and an operational mode.

[0047] The method 200 can further include causing the memory module 10 to enter the

initialization mode at block 204. At block 206, the method 200 can include receiving a notification

16

Samsung Electronics Co., Ltd.
Ex. 1096, p. 28



Continuation Patent Application
N3044.10014US06

signal from the at least one output 12 of the memory module 10. The notification signal may
indicate that the memory module 10 has completed the initialization sequence, for example. In
certain embodiments, the method 200 further comprises executing an interrupt routine by the

memory controller 14 in response to the notification signal.
TERMINOLOGY/ALTERNATIVE EMBODIMENTS

[0048] Embodiments have been described in connection with the accompanying drawings.
However, it should be understood that the figures are not drawn to scale. Distances, angles, etc.
are merely illustrative and do not necessarily bear an exact relationship to actual dimensions and
layout of the devices illustrated. In addition, the foregoing embodiments have been described at a
level of detail to allow one of ordinary skill in the art to make and use the devices, systems, etc.
described herein. A wide variety of variation is possible. Components, elements, and/or steps can
be altered, added, removed, or rearranged. While certain embodiments have been explicitly
described, other embodiments will become apparent to those of ordinary skill in the art based on

this disclosure.

9 G

[0049] Conditional language used herein, such as, among others, “can,” “could,” “might,” “may,”
“e.g.,” and the like, unless specifically stated otherwise, or otherwise understood within the context
as used, is generally intended to convey that certain embodiments include, while other
embodiments do not include, certain features, elements and/or states. Thus, such conditional
language is not generally intended to imply that features, elements and/or states are in any way
required for one or more embodiments or that one or more embodiments necessarily include logic

for deciding, with or without author input or prompting, whether these features, elements and/or

states are included or are to be performed in any particular embodiment.

[0050] Depending on the embodiment, certain acts, events, or functions of any of the methods
described herein can be performed in a different sequence, can be added, merged, or left out all
together (e.g., not all described acts or events are necessary for the practice of the method).
Moreover, in certain embodiments, acts or events can be performed concurrently, e.g., through
multi-threaded processing, interrupt processing, or multiple processors or processor cores, rather

than sequentially.

[0051] The various illustrative logical blocks, modules, circuits, and algorithm steps described in

connection with the embodiments disclosed herein can be implemented as electronic hardware,
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computer software, or combinations of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative components, blocks, modules, circuits, and steps have
been described above generally in terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the particular application and design
constraints imposed on the overall system. The described functionality can be implemented in
varying ways for each particular application, but such implementation decisions should not be

interpreted as causing a departure from the scope of the disclosure.

[0052] The various illustrative logical blocks, modules, and circuits described in connection with
the embodiments disclosed herein can be implemented or performed with a general purpose
processor, a digital signal processor (DSP), an application specific integrated circuit (ASIC), a
field programmable gate array (FPGA) or other programmable logic device, discrete gate or
transistor logic, discrete hardware components, or any combination thereof designed to perform
the functions described herein. A general purpose processor can be a microprocessor, but in the
alternative, the processor can be any conventional processor, controller, microcontroller, or state
machine. A processor can also be implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of microprocessors, one or more

microprocessors in conjunction with a DSP core, or any other such configuration.

[0053] The blocks of the methods and algorithms described in connection with the embodiments
disclosed herein can be embodied directly in hardware, in a software module executed by a
processor, or in a combination of the two. A software module can reside in RAM memory, flash
memory, ROM memory, EPROM memory, EEPROM memory, registers, a hard disk, a removable
disk, a CD-ROM, or any other form of computer-readable storage medium known in the art. An
exemplary storage medium is coupled to a processor such that the processor can read information
from, and write information to, the storage medium. In the alternative, the storage medium can be
integral to the processor. The processor and the storage medium can reside in an ASIC. The ASIC
can reside in a user terminal. In the alternative, the processor and the storage medium can reside

as discrete components in a user terminal.

[0054] Certain embodiments described herein are compatible with a memory system including
memory devices with various attributes (see, e.g., FIGS. 2 and 3). For example, the memory system

of certain embodiments may include various data slice sizes (e.g., two, four, eight, or 16 bit data
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slices) and corresponding memories (e.g., memories having two, four, eight, or 16 bit data widths).

[0055] Although certain embodiments and examples are discussed above, it is understood that the
inventive subject matter extends beyond the specifically disclosed embodiments to other
alternative embodiments and/or uses of the invention and obvious modifications and equivalents
thereof. It is intended that the scope of the inventions disclosed herein should not be limited by the
particular disclosed embodiments. Thus, for example, in any method or process disclosed herein,
the acts or operations making up the method/process may be performed in any suitable sequence

and are not necessarily limited to any particular disclosed sequence.

[0056] Various aspects and advantages of the embodiments have been described where appropriate.
It is to be understood that not necessarily all such aspects or advantages may be achieved in
accordance with any particular embodiment. Thus, for example, it should be recognized that the
various embodiments may be carried out in a manner that achieves or optimizes one advantage or
group of advantages as taught herein without necessarily achieving other aspects or advantages as

may be taught or suggested herein.
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WHAT IS CLAIMED IS:

1. A memory module operable with a memory controller of a host system, comprising:

a printed circuit board having edge connections that fit into a corresponding slot of the
host system so as to be in electrical communication with the memory controller, the edge
connections including first edge connections via which the memory module receives or outputs
data signals, second edge connections via which the memory module receives address and
command signals, and an error edge connection in addition to the first edge connections and the
second edge connections;

dynamic random access memory elements on the printed circuit board and configurable
to communicate data signals with the memory controller via the first edge connections;

a module controller on the printed circuit board and coupled to the dynamic random
access memory elements, the module controller having an open drain output coupled to the error
edge connection; and

wherein the memory module is operable in at least a first mode and a second mode;

wherein the memory module in the first mode is configured to perform one or more
memory read or write operations by communicating data signals via the first edge connections in
response to address and command signals received via the second edge connections, wherein the
memory module in the second mode is configured to be trained with one or more training
sequences while the first edge connections are not active;

wherein the module controller is configured to receive via the second edge connections
the address and command signals associated with the one or more memory read or write
operations and to control the dynamic random access memory elements in accordance with the
address and command signals, and wherein the module controller is further configured to output
via the open drain output and the error edge connection a signal indicating a parity error having
occurred while the memory module is in the first mode;

wherein the module controller is further configured to handshake with the memory
controller about the one or more training sequences via the open drain output and the error edge

connection while the memory module is in the second mode.

2. The memory module of claim 1, wherein the module controller comprises an integrated

circuit.
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3. The memory module of claim 1, wherein the module controller includes a notification
circuit comprising one or more transistors each having an open drain coupled to the open drain

output.

4. The memory module of claim 3, wherein the module controller handshake with the
memory controller by using the notification circuit to drive a gate of each of the one or more
transistors to a logic high level to provide a low impedance path between the open drain output to

ground.

5. The memory module of claim 4, wherein the notification circuit is configured the parity
error signal by driving the gate of each of the one or more transistors to a logic high level to provide

a low impedance path between the open drain output to ground.

6. The memory module of claim 4, wherein the notification circuit includes one or more OR

logic elements.

7. The memory module of claim 1, wherein the module controller is configured to drive a

notification signal to indicate a status of the one or more training sequences.
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A MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY
CONTROLLER

ABSTRACT OF THE DISCLOSURE

According to certain aspects, a memory module is coupled to a memory controller of a host
computer system via an interface. The memory module is operable in at least a second mode and
a first mode. The memory module in the second mode is configured to be trained with one or more
training sequences initiated by the memory controller. The memory module in the first mode is
configured to perform one or more memory read or write operations not associated with the one
or more training sequences by communicating data signals with the memory module. The memory
module is configurable to handshake with the memory controller about the one or more training

sequences during the second mode.
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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.

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).
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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
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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/857,553
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (8), of (©) N/A N/A N/A N/A 300
SEARCH FEE
(27 CFR 1.16(K). i, or (m)) N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR1.16(0), (8}, or (2) N/A N/A N/A N/A 760
TOTAL CLAIMS .
(37 CFR 1.16()) 7 minus 20= OR |x 100 - 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
s (37 CF(:H 16(i)) Minus OR |x
) Independent * Minus | *** =
5 (37 CFR 1.16(h)) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(CGolumn 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
L Total * Minus = -
E (37 CF?H.IB(H) OR |« -
Independent * Minus | *** = ~ ~
E (37 CFR 1.16(h) = OR |x -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
15/857,553 12/28/2017 Hyun Lee N3044.10014US06
CONFIRMATION NO. 5811

791441 FORMALITIES LETTER
Jamie J. Zheng, Ph.D Esq.
MASCHOFF BRENNAN IR TR AE LA R T
1389 Center Drive 000000!
Suite 300

Park City, UT 84098
Date Mailed: 01/25/2018

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/AuthenticateUserl ocalEPF.html

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

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

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/hachristian/
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

CORRECTED ADS FORM

Application Number
15857553

Title of Invention

MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER

Inventor Information

**|f no data is shown, no data has been corrected**

Data of Record Updated Data

Order Number

Name

Residence Information

Residency

City

State

Country of
Residence

Mailing Address of Inventor

Address 1

Address 2

City,State/Province,
Postal Code

Country

Corrected ADS 1.0

Samsung Electronics Co., Ltd.
Ex. 1096, p. 49



Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Application Information

Data of Record Updated Data

Title of Invention

MEMORY MODULE CONFIGURABLE TO HANDSHAKE
WITH A MEMORY CONTROLLER

Attorney Docket
Number N3044.10014US06

Entity Type
Regular Undiscounted

Domestic Benefit/National Stage Information

**|f no data is shown, no data has been corrected**

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121,365(c), or 386(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 35 U.S.
C.119(e) or 120, and 37 CFR 1.78(a).

Data of Record Updated Data

Prior Application Status

patented
Application Number

15857553
Continuity T

ontinuity Type CON

Prior Application
Number 15088155 15088115
Filing Date 2016-04-01
(YYYY-MM-DD) el
Patent Number

966766+ 9858218
Issue Date 20470536 2018-01-02
(YYYY-MM-DD) Soem s

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Data of Record Updated Data

Prior Application Status

patented
Application Number

+5688+55 15088115
Continuity Type

y 1yp CON

Prior Application
Number 13942721
Filing Date 2013-07-16
(YYYY-MM-DD) el
Patent Number

9311116
Issue Date

2016-04-12

(YYYY-MM-DD)
. __________ ___ ____________________ _______________|

Data of Record Updated Data

Prior Application Status

patented
Application Number

13942721
Continuity Type

y 1yp CON

Prior Application 12815339
Number
Filing Date
(YYYY-MM-DD) 2010-06-14
Patent Number

8489837
Issue Date

2013-07-16

(YYYY-MM-DD)
_____________________________ __________ ____ ________________________ ________________|

Data of Record Updated Data
Prior Application Status
PP pending expired

Application Number

12815339
Continuity T

ontinuity Type PRO

Prior Application
Number 61186799
Filing Date 2009-06-12
(YYYY-MM-DD) e
Patent Number
Issue Date 0001-01-01
(YYYY-MM-DD) el

|
Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Foreign Priority Information

**|f no data is shown, no data has been corrected**

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Data of Record Updated Data

Application Number

Country

Filing Date

Access Code

Applicant Information

**If no data is shown, no data has been corrected**
Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Data of Record Updated Data

Applicant Type

If applicant is the legal
representative, indicate the
authority to file the patent
application, the inventor is

Name of the Deceased or
Legally Incapacitated
Inventor

Applicantis an
Organization

Name

Organization Name

Address 1

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Address 2

City,State/Province,Postal
Code

Country

Phone Number

Fax Number

Email Address

Assignee Information including Non-Applicant Assignee Information

**If no data is shown, no data has been corrected**
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37 of
the CFR to have an assignment recorded in the Office

Data of Record Updated Data

Order

Applicantis an
Organization

Name

Organization Name

Mailing Address

Address 1

Address 2

City,State/Province,Postal
Code

Country

Phone Number

Fax Number

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Email Address

Signature

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.g., corporation
or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner, all joint inventors who are
the applicant, or one or more joint inventor-applicants who have been given power of attorney (e.g., see USPTO Form PTO/AIA/81) on
behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature Registration Number
/Jamie J. Zheng, Reg. No. 51167/ 51167

First Name Last Name
Jamie Zheng

Corrected ADS 1.0
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Hyun Lee

Application No.: 15/857,553 Art Unit
2139

Filed: December 28, 2017

Conf. No.: 5811

For: MEMORY MODULE CONFIGURABLE TO
HANDSHAKE WITH A MEMORY CONTROLLER

Examiner: Unassigned

Customer No.: 79141

Attorney Docket No.: N3044.10014US06
PRELIMINARY AMENDMENT
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Commissioner:

Applicants respectfully request entry of the following preliminary amendment.

Amendments to the Specification begin on page 2 of this paper. Remarks begin on page

3 of this paper.

Page 1 of 3
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Application No. 15/857,553 Preliminary Amendment
Attorney Docket Number N3044.10014US06

AMENDMENTS TO THE SPECIFICATION

Please replace paragraph [0001] with the following amended paragraph:

[0001] This application is a continuation of U.S. App. No. +5/6881455 15/088,115, filed April 1,
2645 2016, to be issued as U.S. Pat. No. 9858218 on January 2, 2018, which is a continuation of
U.S. App. No. 13/942,721, filed July 16, 2013, now U.S. Pat. No. 9,311,116, which is a
continuation of U.S. App. No. 12/815,339, filed June 14, 2010, now U.S. Pat. No. 8,489,837, which
claims the benefit of priority from U.S. Provisional App. No. 61/186,799, filed June 12, 2009, each

of which is incorporated in its entirety by reference herein.

Page 2 of 3
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Application No. 15/857,553 Preliminary Amendment
Attorney Docket Number N3044.10014US06

REMARKS

The amendments herein have been made not in response to any rejection or objection posed
by the Examiner. The foregoing amendment amends paragraph [0001] in the specification
Applicant respectfully requests entry of the amendments herein prior to examination of the

application and favorable consideration of the pending claims.

In the event that Examiner finds remaining impediment to a prompt allowance of this
application that may be clarified through a telephone interview or overcome by an Examiner’s

Amendment, Examiner is requested to contact the undersigned attorney.
Dated this 13th day of February, 2018.
Respectfully submitted,
/Jamie J. Zheng, Reg. no. 51167/
JAMIE J. ZHENG
Registration No. 51,167

Attorney for Applicant
Telephone No. (650) 521-4828
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Electronic Acknowledgement Receipt

EFS ID: 31781030
Application Number: 15857553
International Application Number:
Confirmation Number: 5811

Title of Invention:

MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY
CONTROLLER

First Named Inventor/Applicant Name:

Customer Number:

79141

Filer:

Jamie Jie Zheng/Brian Gonzalez

Filer Authorized By:

Jamie Jie Zheng

Attorney Docket Number:

N3044.10014US06

Receipt Date: 13-FEB-2018
Filing Date: 28-DEC-2017
Time Stamp: 16:45:47

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
82681
1 Application Data Sheet to update/ CorrectedADS.pdf no 6
correct info
67094¢5545300740fb85983d 1093c2d21c9)

Bescf

Warnings:
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Information:

446265
2018-02-13_Preliminary-
2 Transmittal Letter Amendment_N3044-10014US0 no 3
6_pdf a9993941579fcc76832744beS 14a7946c8e|
40e10

Warnings:

Information:

Total Files Size (in bytes){ 528946

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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Document Code: IMIS

Notice of Fee Due

Application Number: 15857553 Date: 02/14/18

Fees are due for the application or document dated 12/28/17 The payment was not
collectable for the reason indicated below.

Note: If the fee due is for any of the filing fees, the surcharge for late payment of the
filing fees is now due as well.

Q Insufficient payment by check or money order.
U No authorization to charge a deposit account.
O Invalid deposit account number .
User name not listed in deposit account 505394 at 12:57 p.m. (time).
U Insufficient funds in deposit account at . (time).

(] Insufficient payment by credit card.

QO Declined credit card : (time).
Fee code(s) to be applied: 1011 $ 280
1111 $ 600
1311 $ 720
$
$
$
$
Amount in holding fee code: $
$
Total remaining due from applicant: $ 1600
RAM Operator cvorachack

Rev. 04/10/2013
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
15/857,553 12/28/2017 Hyun Lee N3044.10014US06
CONFIRMATION NO. 5811

791441 FORMALITIES LETTER
Jamie J. Zheng, Ph.D Esq.
MASCHOFF BRENNAN R PR A
1389 Center Drive 000000!
Suite 300

Park City, UT 84098
Date Mailed: 02/22/2018

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/AuthenticateUserl ocalEPF.html

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

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

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/hteffera/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/857,553
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (8), of (©) N/A N/A N/A N/A 300
SEARCH FEE
(27 CFR 1.16(K). i, or (m)) N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR1.16(0), (8}, or (2) N/A N/A N/A N/A 760
TOTAL CLAIMS .
(37 CFR 1.16()) 7 minus 20= OR |x 100 - 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
s (37 CF(:H 16(i)) Minus OR |x
) Independent * Minus | *** =
5 (37 CFR 1.16(h)) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(CGolumn 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
L Total * Minus = -
E (37 CF?H.IB(H) OR |« -
Independent * Minus | *** = ~ ~
E (37 CFR 1.16(h) = OR |x -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.

Samsung Electronics Co., Ltd.

Ex. 1096, p. 63




UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/857,553 12/28/2017 Hyun Lee N3044.10014US06
CONFIRMATION NO. 5811
79141 WITHDRAWAL NOTICE

Jamie J. Zheng, Ph.D Esq.

MASGHOFF BRENNAN N, AT
1389 Center Drive 000000057432
Suite 300

Park City, UT 84098

[RLITEE

33

Date Mailed: 02/22/2018

Letter Regarding a New Notice and/or the Status of the Application

If a new notice or Filing Receipt is enclosed, applicant may disregard the previous notice mailed on
01/25/2018. The time period for reply runs from the mail date of the new notice. Within the time period

for reply, applicant is required to file a reply in compliance with the requirements set forth in the new
notice to avoid abandonment of the application.

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserL.ocalEPF.html

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

If the reply is not filed electronically via EFS-Web, the reply must be accompanied by a copy of
the new notice.

If the Office previously granted a petition to withdraw the holding of abandonment or a petition to
revive under 37 CFR 1.137, the status of the application has been returned to pending status.

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.

/hteffera/
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/857,553 12/28/2017 2139 0.00 N3044.10014US06 7 1
CONFIRMATION NO. 5811
79141 FILING RECEIPT

MASCHOFF BRENNAN T

1389 Center Drive
Suite 300
Park City, UT 84098

Date Mailed: 02/22/2018

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

Inventor(s)

Hyun Lee, Ladera Ranch, CA;
Applicant(s)

Hyun Lee, Ladera Ranch, CA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 15/088,115 04/01/2016 PAT 9858218
which is a CON of 13/942,721 07/16/2013 PAT 9311116
which is a CON of 12/815,339 06/14/2010 PAT 8489837
which claims benefit of 61/186,799 06/12/2009

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.

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: 01/23/2018
page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/857,553

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

Early Publication Request: No
Title

MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER
Preliminary Class

711
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

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).
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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
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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Electronically filed June 21, 2018

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of:  Hyun Lee Confirmation No.: 5811

Serial No.: 15/857,553 Art Unit: 2139

Filed: December 28, 2017 Examiner: TBD

For: MEMORY MODULE Attorney Docket No:
CONFIGURABLE TO 129980-5066-US
HANDSHAKE WITH A
MEMORY CONTROLLER

RESPONSE TO THE NOTICE TO FILE MISSING PARTS
OF NONPROVISIONAL APPLICATION
WITH PETITION FOR EXTENSION OF TIME

Mail Stop: MISSING PARTS
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Notice to File Missing Parts mailed February 22, 2018, enclosed is the
Notice to File Missing Parts of Nonprovisional Application for the above-identified application.
The fee for the late oath or declaration surcharge is estimated to be $160.

Also enclosed please find a Fee Transmittal Form setting forth the calculation for the
statutory basic filing, search and examination fees, together with the excess claim fees due in this
matter. The fees calculated for the statutory basic filing, search and examination fees together
with the excess claim fees and application size fee (if applicable) are estimated to be $1720.

Petition for Extension of Time under 37 CFR 1.136. It is respectfully requested that the

time for response to the Notice to File Missing Parts dated February 22, 2018 be extended for a
period of two months from April 22, 2018 to June 22, 2018.

DB2/ 33423856.1 1
129980-5066US
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The Commissioner is hereby authorized to charge any required fee(s) to Morgan, Lewis

& Bockius LLP Deposit Account No. 50-0310 (order no. 129980-5066-US).

Respectfully submitted,

Date:  June 21,2018 / Jamie J. Zheng / 51167
Jamie J. Zheng (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
(650) 843-4000

DB2/ 33423856.1 2
129980-5066US
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UNITED Seares Pasrenr ann TRapEMark OFFICE

ONITRD STATES DEPANTMENT OF (LM e
S: nt-and Trademark Office
AN FUR EATERTS

[TTAPPOCATIONNUMERR | FILING OR 37 LGy BATE [7ERSTNOAD ARROEANT | ATTY. DOCRET NOAITILE ]
15/857,553 12/2812017 Hyun Lee N3044, 100141806
CONFIRMATION NQ. 5811
79141 FORMALITIES LETTER

Jamie J. Zheng, Ph.D Esq, :
MASCHOFF BRENNAN ORI
Suite 300
Park City, UT 84098

Date Mailed: 02/22/2018

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR1.53(b)
Fifing Date Granted
ltems Required To Avoid Abandonment:

An application number and tiling date bave 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 o file all
required items below to-avoid abandanment. Extensions of time may be eblained by filing a petition accompanied
by the extension feg 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.
* Butcharge. as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is dug for any one of:
+ late submission of the basic filing fee, search fee, or examination fee,
+ iate 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 refersnce o a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MQONTHS 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 sstablish small entity status. {(See 87 CFR 1.27). If applicant is gqualified
for migro entity status, an-acceptable Certification of Micro Entity:Status must be submitted to astablish micro
entity status. {See 37 CFR 1.29 and forms PTQ/SB/{15A and 158

+ $ 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 timie periad or nust includé a proper Certificate 'of Mailing
or Transmission under 37 CFR 1.8 with a mailing or ransmission date within the set time period. For more
information and a suggested format, see Form PTQ/SB/A2 and MPEPR 512,

Replies should be mailed to:
Mail- Stop Missing Parts
Commissioner for Patents

P.Q. 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".
htips J/spottal.uspto.gov/authenticate/AuthenticatgUserl ocalEPE . himi

For more information about EFS-Web please call the USPTQ Electronic Business Center at 1-866-217-9187 ar
visit-our website at hitp://www.uspio.gov/ebg.

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

Questions about the contents of this notice and the
requiremnents itsets forth showld be dueeted to the Office
of Data Management, Application Assistanice Unit, at
{5711 272-4000 or (571} 272-4200 or 1-888-786-0101.

Mietieral
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Electronic Patent Application Fee Transmittal

Application Number:

15857553

Filing Date:

28-Dec-2017

Title of Invention:

MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY

CONTROLLER

First Named Inventor/Applicant Name:

Hyun Lee

Filer:

Jamie Jie Zheng/Lata Olivier

Attorney Docket Number:

129980-5066US

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—JS:;)I in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160

Petition:
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Description Fee Code Quantity Amount SuB—;’g(t;)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 2 months with $0 paid 1252 1 600 600
Miscellaneous:
Total in USD ($) 2480
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Electronic Acknowledgement Receipt

EFS ID: 32968713
Application Number: 15857553
International Application Number:
Confirmation Number: 5811

Title of Invention:

MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY

CONTROLLER
First Named Inventor/Applicant Name: Hyun Lee
Customer Number: 79141

Filer:

Jamie Jie Zheng

Filer Authorized By:

Attorney Docket Number:

129980-5066US

Receipt Date: 21-JUN-2018
Filing Date: 28-DEC-2017
Time Stamp: 18:48:57

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $2480

RAM confirmation Number

062218INTEFSW00005363500310

Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
620450
1 Applicant Respgnse to.Pre—Exam 129980_5066US_RES.pdf no 4
Formalities Notice
08ca7ab3bec13d5de65299d74af6f0d7a77
64135
Warnings:
Information:
39415
2 Fee Worksheet (SB06) fee-info.pdf no 2
7fc217f9080b456fdd3c7618e85d5810cac2
Warnings:
Information:
Total Files Size (in bytes){ 659865

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 asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/857,553 12/28/2017 2139 1880 129980-5066US 7 1
CONFIRMATION NO. 5811
79141 UPDATED FILING RECEIPT

M Lewis Bockius LLP / Jamie Zh Ph.D.
1400 Page Mil Road A L A O

Palo Alto, CA 94304
Date Mailed: 07/06/2018

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

Inventor(s)

Hyun Lee, Ladera Ranch, CA;
Applicant(s)

Hyun Lee, Ladera Ranch, CA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 15/088,115 04/01/2016 PAT 9858218
which is a CON of 13/942,721 07/16/2013 PAT 9311116
which is a CON of 12/815,339 06/14/2010 PAT 8489837
which claims benefit of 61/186,799 06/12/2009

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.

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: 01/23/2018
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/857,553

Projected Publication Date: 10/11/2018
Non-Publication Request: No

Early Publication Request: No
Title

MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER
Preliminary Class

711
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

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).
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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
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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/857,553
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (8), of (©) N/A N/A N/A N/A 300
SEARCH FEE
(27 CFR 1.16(K). i, or (m)) N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR1.16(0), (8}, or (2) N/A N/A N/A N/A 760
TOTAL CLAIMS .
(37 CFR 1.16()) 7 minus 20= OR |x 100 - 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
s (37 CF(:H 16(i)) Minus OR |x
) Independent * Minus | *** =
5 (37 CFR 1.16(h)) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(CGolumn 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
L Total * Minus = -
E (37 CF?H.IB(H) OR |« -
Independent * Minus | *** = ~ ~
E (37 CFR 1.16(h) = OR |x -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/857,553 12/28/2017 Hyun Lee 129980-5066US 5811
79141 750 08/28/2018 | EXAMINER
Morgan Lewis Bockius LLP / Jamie Zheng Ph.D.
1400 Page Mill Road CHERY, MARDOCHEE

Palo Alto, CA 94304

| ART UNIT [ paperNUMBER
2133
| ~orricamionpate | DELIVERY MODE
08/28/2018 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

padocketingdepartment @ morganlewis.com
vskliba@morganlewis.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
15/857,553 Lee, Hyun

Office Action Summary Examiner Art Unit AlA Status
MARDOCHEE CHERY 2133 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) Responsive to communication(s) filed on 12/28/17.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2a)(] This action is FINAL. 2b) v This action is non-final.

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

4)(J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 218.

Disposition of Claims*
5) Claim(s)  1-7 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.

6) [J Claim(s) ___is/are allowed.

7) Claim(s) 1-7 is/are rejected.

8) [ Claim(s) ____is/are objected to.

9) [ 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)(J The specification is objected to by the Examiner.
11)(J The drawing(s) fledon _____ is/are: a)(C] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

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

a)[d All b)(J Some**  ¢)[3J 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.

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

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

Attachment(s)
1) [(] Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date _. E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20180822

Samsung Electronics Co., Ltd.
Ex. 1096, p. 81



Application/Control Number: 15/857,553 Page 2
Art Unit: 2133

DETAILED ACTION

Notice of Pre-AlA or AIA Status

1. The present application is being examined under the pre-AIA first to invent provisions.
Double Patenting
2. The nonstatutory double patenting rejection is based on a judicially created doctrine grounded

in public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise
extension of the “right to exclude” granted by a patent and to prevent possible harassment by multiple
assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not
identical, but at least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have been obvious
over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed.
Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); in re Vogel, 422 F.2d 438, 164
USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be used to
overcome an actual or provisional rejection based on nonstatutory double patenting provided the
reference application or patent either is shown to be commonly owned with the examined application,
or claims an invention made as a result of activities undertaken within the scope of a joint research
agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) - 706.02(1)(3) for
applications not subject to examination under the first inventor to file provisions of the AIA. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit

www.uspto.gov/patent/patents-forms. The filing date of the application in which the form is filed
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Application/Control Number: 15/857,553 Page 3
Art Unit: 2133

determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A
web-based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal
Disclaimer that meets all requirements is auto-processed and approved immediately upon submission.
For more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.

3. Claims 1-7 are rejected on the ground of nonstatutory double patenting as being unpatentable
over claims 1-18 of U.S. Patent No. 8489837; claims 1-20 of U.S. Patent No. 9311116; and claims 1-22 of
U.S. Patent No. 9858218. Although the claims at issue are not identical, they are not patentably distinct
from each other because the pending claims make obvious the claims of the issued patents and vice
versa.

4. “A later patent claim is not patentably distinct from an earlier patent claim if the later claim is
obvious over, or anticipated by, the earlier claim. In re Longi, 759 F.2d at 896, 225 USPQ at 651
(affirming a holding of obviousness-type double patenting because the claims at issue were obvious over
claims in four prior art patents); In re Berg, 140 F.3d at 1437, 46 USPQ2d at 1233 (Fed. Cir. 1998)
(affirming a holding of obviousness-type double patenting where a patent application claim to a genus is
anticipated by a patent claim to a species within that genus). “ ELI LILLY AND COMPANY v BARR
LABORATORIES, INC., United States Court of Appeals for the Federal Circuit, ON PETITION FOR

REHEARING EN BANC (DECIDED: May 30, 2001).

Conclusion
5. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MARDOCHEE CHERY whose telephone number is (571)272-4246. The examiner

can normally be reached on 900-500.
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Application/Control Number: 15/857,553 Page 4
Art Unit: 2133

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Jared RUtz can be reached at (571)272-5535. 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 information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on 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.

August 22, 2018

/MARDOCHEE CHERY/
Primary Examiner, Art Unit 2133
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Symbol Date Examiner
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US Classification - Searched*
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search.
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims | 5557 553 Lee, Hyun
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MARDOCHEE CHERY 2133
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Final Original
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref jiHits i{Search Query DBs Default {Plurals {iTime
# Operator Stamp
L2 14 ("9858218" "9311116" "8489837").pn. {jUS-PGPUB; OR ON 2018/08/22
USPAT; 17:23
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L3 0 2 and edge near3 connect$3 near5 US-PGPUB; OR ON 2018/08/22
("not" "don't" "doesn't") near2 (active {jUSPAT; 17:31
activat$3) USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L4 14 (handshak$3 hand-shak$3) near3 US-PGPUB; OR ON 2018/08/22
memory nearb controller near5 host USPAT; 17:32
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L5 78 (handshak$3 hand-shak$3 (signal US-PGPUB; OR ON 2018/08/22
near3 (coordinat$3 arbitrat$3))) near7 {USPAT; 17:32
memory near7 controller near7 host USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L6 {66 controller near5 (open near2 drain US-PGPUB; OR ON 2018/08/22
near2 (1/O output)) USPAT; 17:32
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L7 6 L6 and ((parity error) near5 (signal bit {US-PGPUB; OR ON 2018/08/22
check)) USPAT; 17:32
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L8 {53 (controller hub switch channel) with US-PGPUB; OR ON 2018/08/22
(open near2 drain) with controller with {jUSPAT; 17:33
(host computer node engine) USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L9 i4 (controller hub switch channel) with US-PGPUB; OR ON 2018/08/22
(open near2 drain) with controller with {USPAT; 17:33
(host computer node engine) and USOCR; FPRS;
(parity ECC redundancy (correct$3 EPO; JPO;
near2 code)) DERWENT;
IBM_TDB
L10 {29963 i(controller microcontroller micro- US-PGPUB; OR ON 2018/08/22
controller) same (memory $3RAM) withijUSPAT; 17:34

file:///C/Users/mchery/Documents/e-Red%20Folder/15857553/EASTSearchHistory.15857553_Accessible Version.htm[8/22/2018 5:43:54 PM]
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EAST Search History

(read write pre-charg$3 precharg$3 USOCR; FPRS;
refresh$3) and (transistor $3FET EPO; JPO;
drain$3) same (controller device DERWENT;
microcontroller micro-controller) and IBM_TDB
drain$3
L11 {48 L10 and edg$3 near5 (wire port US-PGPUB; OR ON 2018/08/22
connect$3 attach$5 bond$3 drain USPAT; 17:34
source gate pin) same ($3RAM DIM USOCR; FPRS;
DIMM SODIMM) same (controller EPO; JPO;
microcontroller micro-controller) DERWENT;
IBM_TDB
L12 {24 L11 and (open$3 near2 drain) US-PGPUB; OR ON 2018/08/22
USPAT; 17:34
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L13 {12 L12 AND ( (G11C5/00 OR G11C16/26 {{US-PGPUB; OR ON 2018/08/22
OR G11C2029/4402 OR G11C29/78 OR {{USPAT; 17:34
G11C7/1066).CPC. ) USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

8/22/2018 5:43:51 PM
C:\ Users\ mchery\ Documents\ EAST\ Workspaces\ 13942721.wsp
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/857,553 12/28/2017 Hyun Lee 129980-5066US
CONFIRMATION NO. 5811
79141 PUBLICATION NOTICE

Morgan Lewis Bockius LLP (PA)-J. Zheng

1400 Page Mil Road N, LTI L

Palo Alto, CA 94304 0000102972

LI

46

Title:MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER

Publication No.US-2018-0293193-A1
Publication Date:10/11/2018

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

CORRECTED ADS FORM

Application Number
15857553

Title of Invention

MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER

Inventor Information

**|f no data is shown, no data has been corrected**

Data of Record Updated Data

Order Number

Name

Residence Information

Residency

City

State

Country of
Residence

Mailing Address of Inventor

Address 1

Address 2

City,State/Province,
Postal Code

Country

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Application Information

Data of Record Updated Data

Title of Invention

MEMORY MODULE CONFIGURABLE TO HANDSHAKE
WITH A MEMORY CONTROLLER

Attorney Docket
Number 129980-5066US

Entity Type
Regular Undiscounted

Domestic Benefit/National Stage Information

**|f no data is shown, no data has been corrected**

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121,365(c), or 386(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 35 U.S.
C.119(e) or 120, and 37 CFR 1.78(a).

Data of Record Updated Data

Prior Application Status

Application Number

Continuity Type

Prior Application
Number

Filing Date
(YYYY-MM-DD)
Patent Number

Issue Date
(YYYY-MM-DD)

Foreign Priority Information

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

**|f no data is shown, no data has been corrected**

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Data of Record Updated Data

Application Number

Country

Filing Date

Access Code

Applicant Information

**If no data is shown, no data has been corrected**
Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Data of Record Updated Data
Applicant Type
pp yp ASG

If applicant is the legal
representative, indicate the
authority to file the patent
application, the inventor is
Name of the Deceased or
Legally Incapacitated
Inventor
Applicantis an
Organization Yes
Name
Organization Name

Netlist, Inc.
Address 1

175 Technology
Address 2

Suite 150

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

City,State/Province,Postal
Code Irvine CA 92618

Countr
Y us

Phone Number

Fax Number

Email Address

Assignee Information including Non-Applicant Assignee Information

**If no data is shown, no data has been corrected**
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37 of
the CFR to have an assignment recorded in the Office

Data of Record Updated Data

Order

Applicant is an
Organization

Name

Organization Name

Mailing Address

Address 1

Address 2

City,State/Province,Postal
Code

Country

Phone Number

Fax Number

Email Address
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Signature

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.g., corporation
or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner, all joint inventors who are
the applicant, or one or more joint inventor-applicants who have been given power of attorney (e.g., see USPTO Form PTO/AIA/81) on
behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature Registration Number
/Jamie J. Zheng/ 51167

First Name Last Name
Jamie J. Zheng
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Electronically filed November 28, 2018

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Hyun LEE Confirmation No.: 5811

Serial No.: 15/857,553 Art Unit: 2133

Filed: December 28, 2017 Examiner: CHERY. MARDOCHEE

For: MEMORY MODULE Attorney Docket No.:  129980-5066-US
CONFIGURABLE TO
HANDSHAKE WITH A
MEMORY CONTROLLER

MISCELLANEQOUS COMMUNICATION

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

Sir:
Applicants concurrently submit with this Communication a Supplemental Application
Data Sheet which has been updated to the extent:
1. Applicant Information has been added.
No other information on the Application Data Sheet has been changed or added.
Applicants respectfully request an updated filing receipt be mailed to Applicant.
The Commissioner is hereby authorized to charge any required fee(s) to Morgan, Lewis

& Bockius LLP Deposit Account No. 50-0310 (order no. 129980-5066-US).

Respectfully submitted,

Date:  November 28, 2018 /Jamie J. Zheng/ 51,167
Jamie J. Zheng (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
(650) 843-4000
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Electronic Acknowledgement Receipt

EFS ID: 34428357
Application Number: 15857553
International Application Number:
Confirmation Number: 5811

Title of Invention:

MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY

CONTROLLER

First Named Inventor/Applicant Name:

Customer Number:

79141

Filer:

Jamie Jie Zheng

Filer Authorized By:

Attorney Docket Number:

129980-5066US

Receipt Date: 28-NOV-2018
Filing Date: 28-DEC-2017
Time Stamp: 20:46:18

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
65566
1 Application Data Sheet to update/ CorrectedADS.pdf no 5
correct info
0405d38fb0db5f914d0df54a86fe83dedc2d|
Warnings:
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Information:

86122
2 Transmittal Letter 129980_5066US_MIS_COM.pdfl no 1
7¢73965859d3aef7c20f413a2a267d8c8e25)
Warnings:
Information:
Total Files Size (in bytes){ 151688

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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Electronically filed November 28, 2018

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Hyun Lee Confirmation No.: 5811

Serial No.: 15/857,553 Art Unit: 2133

Filed: December 28, 2017 Examiner: Chery, Mardochee

For: MEMORY MODULE Attorney Docket No.: 129980-5066-US
CONFIGURABLE TO
HANDSHAKE WITH A Date: November 28, 2018
MEMORY CONTROLLER

RESPONSE TO OFFICE ACTION AND INTERVIEW SUMMARY

Mail Stop: Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
The enclosed Amendment is in response to the Office Action dated August 28, 2018 for
the above identified patent application.
The Commissioner is hereby authorized to charge any required fee(s) to Morgan, Lewis

& Bockius LLp Deposit Account No. 50-0310 (order no. 129980-5066-US).
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Amendments to the Claims

The following listing of claims will replace all prior versions, and listings, of claims in the
application:

Listing of Claims:

L. (Original) A memory module operable with a memory controller of a host system,
comprising:

a printed circuit board having edge connections that fit into a corresponding slot of the
host system so as to be in electrical communication with the memory controller, the edge
connections including first edge connections via which the memory module receives or outputs
data signals, second edge connections via which the memory module receives address and
command signals, and an error edge connection in addition to the first edge connections and the
second edge connections;

dynamic random access memory elements on the printed circuit board and configurable
to communicate data signals with the memory controller via the first edge connections;

a module controller on the printed circuit board and coupled to the dynamic random
access memory elements, the module controller having an open drain output coupled to the error
edge connection; and

wherein the memory module is operable in at least a first mode and a second mode;

wherein the memory module in the first mode is configured to perform one or more
mefnow read or write operations by communicating data signals via the first edge connections in
response to address and command signals received via the second edge connections, wherein the
memory module in the second mode is configured to be trained with one or more training
sequences while the first edge connections are not active;

wherein the module controller is configured to receive via the second edge connections
the address and command signals associated with the one or more memory read or write
operations and to control the dynamic random access memory elements in accordance with the
address and command signals, and wherein the module controller is further configured to output
via the open drain output and the error edge connection a signal indicating a parity error having

occurred while the memory module is in the first mode;
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wherein the module controller is further configured to handshake with the memory
controller about the one or more training sequences via the open drain output and the error edge

connection while the memory module is in the second mode.

2. (Original) The memory module of claim 1, wherein the module controller comprises an

integrated circuit.

3. (Original) The memory module of claim 1, wherein the module controller includes a
notification circuit comprising one or more transistors each having an open drain coupled to the

open drain output.

4. (Currently Amended) The memory module of claim 3, wherein the module controller is
configured to handshake with the memory controller by using the notification circuit to drive a
gate of each of the one or more transistors to a logic high level to provide a low impedance path

between the open drain output to ground.

5. (Currently Amended) The memory module of claim 4, wherein the notification circuit is
configured to output the parity error signal by driving the gate of each of the one or more
transistors to a logic high level to provide a low impedance path between the open drain output

to ground.

6. (Original) The memory module of claim 4, wherein the notification circuit includes one

or more OR logic elements.

7. (Currently Amended) The memory module of claim 1, wherein the module controller is
configured to drive a notification signal to indicate a status of the one or more training sequences

while the memory module is in the second mode.

8. (New) The memory module of claim 1, wherein the second edge connections include one

or more read/write pins that are not active while the memory module is in the second mode.

9. (New) The memory module of claim 1, wherein the second edge connections include one
or more high-order address pins that are not active while the memory module is in the second

mode.
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10. (New) A memory module operable with a memory controller of a host system,
comprising: ‘

a printed circuit board having edge connections that fit into a corresponding slot of the
host system so as to be in electrical communication with the memory controller, the edge
connections including first edge connections via which the memory module receives or outputs
data signals, second edge connections via which the memory module receives address and
command signals, and an error edge connection in addition to the first edge connections and the
second edge connections;

dynamic random access memory elements on the printed circuit board and configurable
to communicate data signals with the memory controller via the first edge connections;

a module controller on the printed circuit board and coupled to the dynamic random
access memory elements, the module controller having an open drain output coupled to the error
edge connection; and

wherein the memory module is operable in at least a first mode in which the memory
module is configured to perform one or more memory read or write operations by
communicating data signals via the first edge connections in response to address and command
signals received via the second edge connections, and a second mode in which at least the first
edge connections are not active and the memory module is configured to be trained with one or
more training sequences;

wherein the module controller is configured to receive via the second edge connections
the address and command signals associated with the one or more memory read or write
operations and to control the dynamic random access memory elements in accordance with the
address and command signals, and wherein the module controller is further configured to output
via the open drain output and the error edge connection a signal indicating a parity error having
occurred in the memory module while the memory module is in the first mode;

wherein the module controller is further configured to handshake with the memory
controller by outputting a signal related to the one or more training sequences via the open drain

output and the error edge connection while the memory module is in the second mode.

11.  (New) The memory module of claim 10, wherein the module controller comprises an

integrated circuit.
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12. (New) The memory module of claim 12, wherein the module controller includes a
notification circuit having one or more transistors each having an open drain coupled to the open
drain output, wherein the module controller is configured to handshake with the memory
controller by using the notification circuit to drive a gate of each of the one or more transistors to
a logic high level to provide a low impedance path between the open drain output to ground, and
wherein the notification circuit is configured to output the parity error signal by driving the gate
of each of the one or more transistors to a logic high level to provide a low impedance path

between the open drain output to ground.

13. (New) The memory module of claim 12, wherein the notification circuit includes one or

more OR logic elements.

14.  (New) The memory module of claim 10, wherein the module controller is configured to
drive a notification signal to indicate a status of the one or more training sequences while the

memory module is in the second mode.

15. (New) The memory module of claim 10, wherein the second edge connections include

one or more read/write pins that are not active while the memory module is in the second mode.

16. (New) The memory module of claim 10, wherein the second edge connections include
one or more high-order address pins that are not active while the memory module is in the

second mode.

17.  (New) A method of operating a memory module coupled with a memory controller of a
host system, the memory module including a printed circuit board having edge connections that
fit into a corresponding slot of the host system so as to be in electrical communication with the
memory controller, the edge connections including first edge connections via which the memory
module receives or outputs data signals, second edge connections via which the memory module
receives address and command signals, and an error edge connection in addition to the first edge
connections and the second edge connections, the memory module further including dynamic
random access memory elements on the printed circuit board and configurable to communicate

data signals with the memory controller via the first edge connections, the method comprising:
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controlling the dynamic random access memory elements to communicate data signals
corresponding to one or more read or write operations via the first edge connections in response
to address and command signals received by the memory module via the second edge
connections;

outputting via an open drain output and the error edge connection a signal indicating a
parity error having occurred in the memory module while the memory module is configured to
perform the one or more memory read or write operation;

training the memory module with one or more training sequences, wherein at least the
first edge connections are not active while the memory module is trained with the one or more
training sequences; and

outputting via the open drain output and the error edge connection a signal related to the
one or more training sequences to handshake with the memory controller about the one or more

training sequences.

18. (New) The method of claim 17, wherein the second edge connections include one or
more read/write pins that are not active while the memory module is trained with the one or more

training sequences.

19. (New) The method of claim 17, wherein the second edge connections include one or
more high-order address pins that are not active while the memory module is trained with the one

or more training sequences.

20. (New) The method of claim 17, wherein the memory module includes a notification
circuit having one or more transistors each having an open drain coupled to the open drain
output, wherein outputting via an open drain output and the error edge connection a signal
indicating a parity error having occurred in the memory module comprises driving a gate of each
of the one or more transistors to a logic high level to provide a low impedance path between the
open drain output to ground, and wherein outputting a signal related to the one or more training
sequences comprises driving a gate of each of the one or more transistors to a logic high level to

provide a low impedance path between the open drain output to ground.
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REMARKS

This amendment responds to the office action mailed August 28, 2018. In the office
action the Examiner:
A. rejected claims 1-7 on the ground of nonstatutory double patenting as being
unpatentable over claims 1-18 of U.S. Patent No. 8,489,837, claims 1-20 of U.S.
gPatent No. 9,311,116, and claims 1-22 of U.S. Patent No. 9,858,218.

REMARKS CONCERNING CLAIMS

Claims 4, 5, and 7 have been amended.

Claims 8-20 have been added.

Support for the amendments can be found throughout the specification and drawings of
the application as filed. No new matter has been added.

With respect to all amendments, Applicant has not dedicated or abandoned any
unclaimed subject matter. Moreover, Applicant has not acquiesced to any characterizations of
the invention, nor any rejections or objections of the claims, made by the Examiner. Moreover,
the Applicant hereby rescinds any prior disclaimer of claim scope, to the extent they exist, made
during the prosecution of this application or made during the prosecution of any patent or other
related patents/applications, and advises the Examiner that any such previous disclaimers and the
cited references that they were made to avoid may need to be revisited.

After entry of this amendment, the pending claims are: claims 1-20.

REMARKS CONCERNING DOUBLE PATENTING REJECTIONS

A. Rejection of claims 1-7 on the ground of nonstatutory double patenting as being
unpatentable over claims 1-18 of U.S. Patent No. 8,489,837, claims 1-20 of U.S.
9,311,116, and claims 1-22 of U.S. Patent No. 9,858,218

Applicant submits herewith a terminal disclaimer in compliance with 37 CFR 1.321(c) or
1.321(d), which should overcome any actual or provisional rejection based on the ground of
nonstatutory obviousness-type double patenting as being unpatentable over claims 1-18 of U.S.
Patent No. 8,489,837, claims 1-20 of U.S. Patent No. 9,311,116, and claims 1-22 of U.S. Patent No.
9,858,218.
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Applicant’s filing of the terminal disclaimer is for the sole purpose of advancing
prosecution. It should not be understood as implying that Applicant agrees with the rejection of
claims 1-28 on the ground of nonstatutory double patenting as being unpatentable over over
claims 1-18 of U.S. Patent No. 8,489,837, claims 1-20 of U.S. Patent No. 9,311,116, and claims
1-22 of U.S. Patent No. 9,858,218.

B. New claims 8-20

New claims 8-9 depend from claim 1 and include further limitations in addition to the
limitations in claim 1. Therefore, new claims 8-9 are patentable for at least the same reasons

claim 1 is patentable.

New claims 10-16 and 17-20 are believed to be patentable.

CONCLUDING REMARKS

By responding in the foregoing remarks only to particular positions asserted by the
examiner, the Applicant does not necessarily acquiesce in other positions that have not been
explicitly addressed. In addition, the Applicant’s arguments for the patentability of a claim
should not be understood as implying that no other reasons for the patentability of that claim

exist.

In light of the above amendments and remarks, the Applicant respectfully requests that
the Examiner reconsider this application with a view towards allowance. The Examiner is
invited to call the undersigned attorney at (650) 843-4000, if a telephone call could help resolve

any remaining items.

Respectfully submitted,

Date:  November 28, 2018 /Jamie J. Zheng/ 51,167
Jamie J. Zheng (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
Phone: (650) 843-4000
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Electronically filed November 28, 2018

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Hyun Lee Confirmation No.: 5811
Serial No.: 15/857,553 Art Unit: 2133
Filed: December 28, 2017 Examiner: CHERY, MARDOCHEE
For: MEMORY MODULE Attorney Docket No.:
CONFIGURABLE TO 129980-5066-US
HANDSHAKE WITH A
MEMORY CONTROLLER
TERMINAL DISCLAIMER

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

Alexandria, VA 22313-1450

Sir:

Applicant, Netlist, Inc., is the assignee of the entire 100% right, title and interest in and
to the above identified application by virtue of assignments recorded on November 15, 2017 at
reel/frame 044140 / 0019.

Applicant hereby disclaims, except as provided below, the terminal part of the statutory
term of any patent granted on the above identified application which would extend beyond the
expiration date of the full statutory term of U.S. Patent No. 8,489,837, (the “prior patent”), which
issued on July 16, 2013, U.S. Patent No. 9,311,116, (the “prior patent™), which issued on April
12,2016, and, U.S. Patent No. 9,858,218, (the “prior patent”), which issued on January 2, 2018
as the term of said prior patents are presently shortened by any terminal disclaimer. Applicant
hereby agrees that any patent so granted on the above identified application shall be enforceable
only for and during such period that it and the prior patent are commonly owned.

Applicant further agrees that this agreement is to run with any patent granted on the
above identified application and is to be binding upon the grantee, its successors, or assigns.

Applicant does not disclaim any terminal part of the term of any patent granted on the
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above identified application that would extend to the expiration date of the full statutory term of
said prior patent, “as the term of said prior patent is presently shortened by any terminal
disclaimer,” in the event that said prior patent later expires for failure to pay a maintenance fee,
is held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily
disclaimed in whole or terminally disclaimed under 37 C.F.R. 1.321, has all claims canceled by a
reexamination certificate, is reissued, or is otherwise terminated prior to the expiration of its full
statutory term as presently shortened by any terminal disclaimer.

The undersigned is empowered to act on behalf of and as a representative of Netlist, Inc..
The undersigned is an attorney of record.

I hereby acknowledge that any willful false statements made are punishable under 18

U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

The fee under 37 CFR 1.20(d) is $160. The Commissioner is authorized to charge any
required fees or credit any overpayments to our Deposit Account No. 50-0310 (order no.
129980-5066-US).

Signed this 7% day of ﬁv"«iﬁgtﬁw-\lﬂ@ 2, 2ol 5

o o ' “«},w s

Jamie J. Zheng (Reg. No. 51,167y
Attorney of Record for Assignee, Netlist, Inc.
Telephone Number: 650-843-4000
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Electronic Patent Application Fee Transmittal

Application Number: 15857553

Filing Date: 28-Dec-2017

Title of Invention:

MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY

CONTROLLER
First Named Inventor/Applicant Name: Hyun Lee
Filer: Jamie Jie Zheng
Attorney Docket Number: 129980-5066US
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount SuB—;I'S(t;)I in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Extension-of-Time:
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Description

Fee Code
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STATUTORY OR TERMINAL DISCLAIMER

1814

160
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Total in USD ($)

160
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Electronic Acknowledgement Receipt
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International Application Number:
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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.

Samsung Electronics Co., Ltd.
Ex. 1096, p. 112




Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0651-0035
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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 15/857,553

Filing Date December 28, 2017

First Named Inventor Hyun Lee

Title MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A
MEMORY CONTROLLER

Art Unit 2133

Examiner Name CHERY, MARDOCHEE

Attorney Docket Number |129980-5066-US

SIGNATURE of Applicant or Patent Practitioner

Stgnature [Jamie J. Zheng/ Date (Optional) | November 28, 2018
Name Jamie J. Zheng Eﬁg:zter?tion 51167

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Totat of ] forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 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 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.
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Modified PTO/AIA/82 (07-12)

GENERAL POWER OF ATTORNEY BY APPLICANT
FOR UNITED STATES PATENT

I hereby revoke all previous powers of attorney given in the application referenced in the attached
transmittal letter (form PTO/AIA/82A or equivalent).

I hereby appoint the practitioner associated with the following Customer Number

79141

as my/our attorney or agent, and to transact all business in the United States Patent and Trademark
Office in connection with the application referenced in the attached transmittal letter (form
PTO/AIA/82A or equivalent).

Please recognize or change the correspondence address for the application referenced in the attached
transmittal letter to the address associated with the above-mentioned Customer Number,

T am the Applicant:

[ ] ventor or Joint Inventor

D Legal Representative of a Deceased or Legally Incapacitated Inventor

.T Assignee or Person to Whom the Inventor is Under an Obligation to Assign

D 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 currently being filed in this document)

SIGNATURE of Applicant for Patent

Signature /M Date: January 9, 2013

[~~~ J s
Name/ Gail Sasaki

Titl{ Wdent and Chief Financial Officer

N
Company Netlist, Inc.

Note: Signature - this form must be signed by the Applicant or a person authorized to act on behalf of Applicant.

Submit multiple forms for more than one signature
Total of __ forms are submitted.

Samsung Electronics Co., Ltd.
Ex. 1096, p. 114




PTO/SB/06 (09-11)

Approved for use through 1/31/2014. 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.

APPLICATION AS FILED — PART |

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number Filing Date
Substitute for Form PTO-875 1 5/857,553 12/28/2017 I:l To be Mailed
eNTITY: [X] LARGE [] smALL []MICRO

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 asic Fee N/A N/A N/A
(37 GFR 1.16(a), (b), or (c))
|:] SEARCH FEE N/A N/A N/A
(37 CFR 1.16(k), (i), or (m))
O
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A /A NA
TOTAL CLAIMS ) N
(37 CFR 1.16(1)) minus 20 = X $ =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
A;%,_lgﬁﬂ'?';‘ SIZE FEE for small entity) for each additional 50 sheets or
( 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
= 11/28/2018 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S | [gaerer + 20 Minus | = 20 -0 x 5100 = 0
5 X
z Independent =3 Minus | =3 -0 x $460 = 0
<§( l:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(}))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z | Total (37 cFR . *x
g R Minus = X $ =
Independent " : xx
% $37C€R1.16@ Minus = X '$ =
Z D Applicati )
] pplication Size Fee (37 CFR 1.16(s))
=
<C |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(}))

* 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”.

TOTAL ADD’L FEE

LIE
CAROL BARNES

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will 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. 1096, p. 115



Application Number

Application/Control No.

Applicant(s)/Patent under
Reexamination

P
IUNIRMIRE e oo
Document Code - DISQ Internal Document —- DO NOT MAIL
TERMINAL
DISCLAIMER X APPROVED [] DISAPPROVED

Date Filed : 11/28/18

This patent is subject
to a Terminal

Disclaimer

Approved/Disapproved by:

Lawana Hixon

U.S. Patent and Trademark Office
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPtO.gov
APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
15/857,553 12/28/2017 Hyun Lee 129980-5066US
CONFIRMATION NO. 5811
79141 POA ACCEPTANCE LETTER
Morgan Lewis Bockius LLP (PA)-J. Zheng

1400 Page Mill Road

1400 Pag i Foa A

Date Mailed: 12/03/2018

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/28/2018.

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

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sstephanos/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/857,553 12/28/2017 2133 1880 129980-5066US 7 1
CONFIRMATION NO. 5811
79141 CORRECTED FILING RECEIPT

Morgan Lewis Bockius LLP (PA)-J. Zhen
1400 Pago Mil Road < rere 0 LA ML

Palo Alto, CA 94304
Date Mailed: 12/03/2018

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

Inventor(s)

Hyun Lee, Ladera Ranch, CA;
Applicant(s)

Netlist, Inc., Irvine, CA;

Power of Attorney: The patent practitioners associated with Customer Number 79141

Domestic Priority data as claimed by applicant
This application is a CON of 15/088,115 04/01/2016 PAT 9858218
which is a CON of 13/942,721 07/16/2013 PAT 9311116
which is a CON of 12/815,339 06/14/2010 PAT 8489837
which claims benefit of 61/186,799 06/12/2009

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.

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: 01/23/2018
page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/857,553

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER
Preliminary Class

711
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

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).
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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
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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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
79141 7590 02/06/2019
Morgan, Lewis & Bockius LLP (PA)(J. Zheng) CHERY, MARDOCHEE
1400 Page Mill Road
Palo Alto, CA 94304 | ARTONIT papRNOMBER |
2133
DATE MAILED: 02/06/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/857,553 12/28/2017 Hyun Lee 129980-5066US 5811

TITLE OF INVENTION: MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 05/06/2019

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

79141 7590 02/06/2019 Certificate of Mailing or Transmission
Morgan Lewis & Bockius LLP (PA)(J Zheng) I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ . ' States Postal Service with sufficient postage for first class mail in an envelope
1400 Page Mill Road addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Palo Alto. CA 94304 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/857,553 12/28/2017 Hyun Lee 129980-5066US 5811
TITLE OF INVENTION: MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 05/06/2019

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
CHERY, MARDOCHEE 2133 711-154000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/857,553 12/28/2017 Hyun Lee 129980-5066US 5811
| EXAMINER |
79141 7590 02/06/2019
Morgan, Lewis & Bockius LLP (PA)(J. Zheng) CHERY, MARDOCHEE
1400 Page Mill Road
Palo Alto, CA 94304 | ARTUNIT PAPERNUMBER |

2133

DATE MAILED: 02/06/2019

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
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L4 {31208 ii(controller microcontroller micro- US-PGPUB; OR ON 2019/02/04
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refresh$3) and (transistor $3FET EPO; JPO;
drain$3) same (controller device DERWENT;
microcontroller micro-controller) and IBM_TDB
drain$3
L5 {50 L4 and edg$3 near5 (wire port US-PGPUB; OR ON 2019/02/04
connect$3 attach$5 bond$3 drain USPAT; 01:00
source gate pin) same ($3RAM DIM USOCR; FPRS;
DIMM SODIMM) same (controller EPO; JPO;
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IBM_TDB
L6 {25 L5 and (open$3 near2 drain) US-PGPUB; OR ON 2019/02/04
USPAT; 01:00
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L7 13 L6 AND ( (G11C5/00 OR G11C16/26 US-PGPUB; OR ON 2019/02/04
OR G11C2029/4402 OR G11C29/78 OR {USPAT; 01:00
G11C7/1066).CPC. ) USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L8 131208 i(controller microcontroller micro- US-PGPUB; OR ON 2019/02/04
controller) same (memory $3RAM) with{{USPAT; 01:00
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______________________ drain$3
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L9

L10

50

25

L8 and edg$3 near5 (wire port
connect$3 attach$5 bond$3 drain
source gate pin) same ($3RAM DIM
DIMM SODIMM) same (controller
microcontroller micro-controller)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB

OR

ON 2019/02/04

01:00

L9 and (open$3 near2 drain)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

2019/02/04
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USOCR; FPRS;
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DERWENT;
IBM_TDB
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ON 2019/02/04

01:00

L12

L13

56

L10 and @ad<"20090612"

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON 2019/02/04

01:01

(controller hub switch channel) with
(open near2 drain) with controller with
(host computer node engine)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

2019/02/04
01:01

ON

L14

31

L13 and @ad< "20090612"

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON 2019/02/04

01:01

L15

L16

L17

73

L14 and (parity ECC redundancy error
(correct$3 near2 code))

US-PGPUB;
USPAT,;
USOCR; FPRS;
EPO; JPO;
DERWENT,;
IBM_TDB

OR

ON 2019/02/04

01:01

Y
:
g

controller hub switch channel) with
open near2 drain) with controller with
host computer node engine) same
parity ECC redundancy (correct$3
near2 code))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

2019/02/04
01:01

ON

controller near5 (open near2 drain
near2 (I/0O output))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

2019/02/04
01:02

ON

L18

L17 and ((parity error) near5 (signal bit
check))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON 2019/02/04

01:02

H
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L19 {83 (handshak$3 hand-shak$3 (signal US-PGPUB; OR ON 2019/02/04
near3 (coordinat$3 arbitrat$3))) near7 {{USPAT,; 01:02
memory near7 controller near7 host USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

L20 {10 L19 and (initializ$5 POST BIOS boot$3 {{US-PGPUB; OR ON 2019/02/04
start$3) near3 mode USPAT; 01:02
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
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module enter$3 initialization mode in response 01:02

command host computer system memory
module execut$3 at least one initialization
sequence during initialization mode) and (at
least one output$3 defin$3 function operational
mode according to industry standard but
undefined industry standard initialization mode)
and (notification circuit output$3 notification
signal indicat$3 status initialization mode
memory controller via least output$4)).cim.
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Previously submitted. If a final Office Action is outstanding, any amendments filed after the final Office Action may be considered
a [ as a submission.

i. [0 Request for non-entry of amendment: Please do not entered the amendment submitted on

ii. [0 Consider the arguments in the Appeal Brief or Reply Brief previously filed

iii. [ Other

b. [XI Enclosed
i X  Amendment/Reply
ii. [0 Affidavit(s)/Declaration(s)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Hyun Lee Confirmation No.: 5811

Serial No.: 15/857,553 Art Unit: 2133

Filed: December 28, 2017 Examiner: Chery, Mardochee

For: MEMORY MODULE Attorney Docket No.: 129980-5066-US
CONFIGURABLE TO
HANDSHAKE WITH A Date: March 1, 2019
MEMORY CONTROLLER

AMENDMENT AND REQUEST FOR CONTINUED EXAMINATION

Mail Stop: Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Applicant files herewith an Amendment and Request for Continued Examination for the
above identified patent application.
The Commissioner is hereby authorized to charge any required fee(s) to Morgan, Lewis

& Bockius LLP Deposit Account No. 50-0310 (order no. 129980-5066-US).
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IN THE SPECIFICATION

Please replace the Title of the application with the following:

CONFROELER MEMORY MODULE HAVING AN OUTPUT PIN FOR PARITY ERROR IN
A FIRST MODE AND FOR TRAINING SEQUENCES IN A SECOND MODE

Please replace the Abstract of the Disclosure with the following:

According to certain aspects, a memory module is coupled to a memory controller of a host
computer system via an interface. The memory module is operable in at least a second mode and
a first mode. The memory module in the second mode is configured to be trained with one or more
training sequences initiated by the memory controller. The memory module in the first mode is
configured to perform one or more memory read or write operations not associated with the one
or more training sequences by communicating data signals with the memory module. The memory

module has an output pin via which the memory module output a signal indicating a parity error

having occurred while the memory module is in the first mode. and via which the memory module

output a signal related to the one or more training sequences in the second mode-is-eenfisurablete
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Amendments to the Claims

The following listing of claims will replace all prior versions, and listings, of claims in

the application:
Listing of Claims:

1. (Currently Amended) A memory module operable with a memory controller of a host
system, comprising:

a printed circuit board having edge connections that fit into a corresponding slot of the
host system so as to be in electrical communication with the memory controller, the edge
connections including first edge connections via which the memory module receives or outputs
data signals, second edge connections via which the memory module receives address and
command signals, and an error edge connection in addition to the first edge connections and the
second edge connections;

dynamic random access memory elements on the printed circuit board and configurable
to communicate data signals with the memory controller via the first edge connections;

a module controller on the printed circuit board and coupled to the dynamic random
access memory elements, the module controller having an open drain output coupled to the error
edge connection; and

wherein the memory module is operable in at least a first mode and a second mode;

wherein the memory module in the first mode is eenfigured-configurable to perform one
or more memory read or write operations by communicating data signals via the first edge
connections in response to address and command signals received via the second edge

connections, wherein the memory module in the second mode is not accessed by the memory

controller for memory read or write operations, and wherein the memory module in the second

mode is configurable to undergo training eenfisured-to-be-trained-with one or more training

sequences while the first edge connections are not active;

wherein the module controller is configurable eenfisured-to receive via the second edge
connections the address and command signals associated with the one or more memory read or
write operations and to control the dynamic random access memory elements in accordance with

the address and command signals, and wherein the module controller is further configurable
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configured-to output via the open drain output and the error edge connection a signal indicating a
parity error having occurred while the memory module is in the first mode;

wherein the module controller is further configurable to provide information related to

gt-the one or more training sequences by

outputting a signal via the open drain output and the error edge connection while the memory

module is in the second mode.

2. (Original) The memory module of claim 1, wherein the module controller comprises an

integrated circuit.

3. (Original) The memory module of claim 1, wherein the module controller includes a
notification circuit comprising one or more transistors each having an open drain coupled to the

open drain output.

4. (Currently Amended) The memory module of claim 3, wherein the module controller is

configured-to-handshake-with-configurable to output to the memory controller the signal related
to the one or more training sequences by driving by-using-the-netification-eireuit-to-drive-a gate

of each of the one or more transistors_from a first logic level to a second logic level-te-atogie

5. (Currently Amended) The memory module of claim 4, wherein the netifieation-etreuit
module controller is configurable is-eenfigured-to output the parity error signal by driving the

gate of each of the one or more transistors to a logic high level to provide a low impedance path

between the open drain output to ground.

6. (Currently Amended) The memory module of claim_5-4, wherein the notification circuit
includes one or more OR-logic elements_selected from the group consisting of AND, OR, NOR,
NAND, and XOR gates.

7. (Currently Amended) The memory module of claim 1, wherein the module controller is
configured-to-drive-anetifieation—configurable to output the signal related to indicate-astatus-of

the one or more training sequences_by driving the open drain output from a first logic state to a

second logic state-while-the-memery-meodule-is-inthesecond-meode.
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8. (Previously Presented) The memory module of claim 1, wherein the second edge
connections include one or more read/write pins that are not active while the memory module is

in the second mode.

9. (Currently Amended) The memory module of claim_8-+, wherein the second edge
connections include one or more high-order address pins that are not active while the memory

module is in the second mode.

10.  (Currently Amended) A memory module operable with a memory controller of a host
system, comprising:

a printed circuit board having edge connections that fit into a corresponding slot of the
host system so as to be in electrical communication with the memory controller, the edge
connections including first edge connections via which the memory module receives or outputs
data signals, second edge connections via which the memory module receives address and
command signals, and an error edge connection in addition to the first edge connections and the
second edge connections;

dynamic random access memory elements on the printed circuit board and configurable
to communicate data signals with the memory controller via the first edge connections;

a module controller on the printed circuit board and coupled to the dynamic random
access memory elements, the module controller having an open drain output coupled to the error
edge connection; and

wherein the memory module is operable in at least a first mode in which the memory
module is configurable eenfigtred-to perform one or more memory read or write operations by
communicating data signals via the first edge connections in response to address and command
signals received via the second edge connections, and a second mode in which at least the first

edge connections are not active and_the memory module is not accessed by the memory

controller for memory read or write operations, and wherein the memory module in the second
mode is configurable to undergo training eenfigured-to-be-trained-with one or more training

sequences,

wherein the module controller is configurable eenfistred-to receive via the second edge
connections the address and command signals associated with the one or more memory read or

write operations and to control the dynamic random access memory elements in accordance with
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the address and command signals, and wherein the module controller is further configurable
configured-to output via the open drain output and the error edge connection a signal indicating a
parity error having occurred in the memory module while the memory module is in the first
mode;

wherein the module controller is further eenfigured-te-handshake-with-configurable to
output to the memory controller by-eutputting-a signal related to the one or more training
sequences via the open drain output and the error edge connection while the memory module is

in the second mode.

11.  (Previously Presented) The memory module of claim 10, wherein the module controller

comprises an integrated circuit.

12.  (Currently Amended) The memory module of claim_10-+2, wherein the module controller

includes a notification circuit having one or more transistors each having an open drain coupled

to the open drain output, wherein the module controller is eenfisuredteo-handshake-with-the
memory-controlerby-using the notification-etreutt to-drivve-configurable to output to the memory

controller the signal related to the one or more training sequences by driving a gate of each of the
one or more transistors_{rom a first logic level to a second logic level-te-ateste-hichlevel-te

ounrd, and wherein the

notification circuit is configurable eenfisured-to output the parity error signal by driving the gate
of each of the one or more transistors to a logic high level to provide a low impedance path

between the open drain output to ground.

13.  (Currently Amended) The memory module of claim 12, wherein the notification circuit
includes one or more OR-logic elements_selected from the group consisting of AND, OR, NOR,
NAND, and XOR gates.

14.  (Currently Amended) The memory module of claim 10, wherein the module controller is

configured-to-drive-aneotification-stenal-to-indicatea-status-of configurable to output the signal

related to the one or more training sequences by driving the open drain output from a first logic

state to a second logic state-while-the-memeory-meodule-isinthe second-mode.
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15. (Previously Presented) The memory module of claim 10, wherein the second edge
connections include one or more read/write pins that are not active while the memory module is

in the second mode.

16.  (Previously Presented) The memory module of claim 10, wherein the second edge
connections include one or more high-order address pins that are not active while the memory

module is in the second mode.

17. (Currently Amended) A method of operating a memory module coupled with a memory
controller of a host system, the memory module including a printed circuit board having edge
connections that fit into a corresponding slot of the host system so as to be in electrical
communication with the memory controller, the edge connections including first edge
connections via which the memory module receives or outputs data signals, second edge
connections via which the memory module receives address and command signals, and an error
edge connection in addition to the first edge connections and the second edge connections, the
memory module further including dynamic random access memory elements on the printed
circuit board and configurable to communicate data signals with the memory controller via the
first edge connections, the method comprising:

controlling the dynamic random access memory elements to communicate data signals
corresponding to one or more read or write operations via the first edge connections in response
to address and command signals received by the memory module via the second edge
connections;

outputting via an open drain output and the error edge connection a signal indicating a
parity error having occurred in the memory module while the memory module is configured to
perform the one or more memory read or write operation;

training the memory module with one or more training sequences, wherein at least the
first edge connections are not active while the memory module is trained with the one or more
training sequences; and

outputting via the open drain output and the error edge connection a signal to provide
information related to the one or more training sequences to handshake-with-the memory

controller while the memory module is not accessed by the memory controller for read or write

operation-abeutthe-one-or-more-trainingsequences.
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18. (Previously Presented) The method of claim 17, wherein the second edge connections
include one or more read/write pins that are not active while the memory module is trained with

the one or more training sequences.

19.  (Currently Amended) The method of claim_18-4#, wherein the second edge connections
include one or more high-order address pins that are not active while the memory module is

trained with the one or more training sequences.

20.  (Currently Amended) The method of claim 17, wherein the memory module includes a
notification circuit having one or more transistors each having an open drain coupled to the open
drain output, wherein outputting via an open drain output and the error edge connection a signal
indicating a parity error having occurred in the memory module comprises driving a gate of each
of the one or more transistors to a logic high level to provide a low impedance path between the

open drain output to ground, and wherein outputting a signal to provide information related to

the one or more training sequences comprises driving a gate of each of the one or more

transistors_from a first logic level to a second logic level-te-atostc-hichlevelto-providealow
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REMARKS

This amendment is filed with a Request for Continued Examination.

REMARKS CONCERNING CLAIMS

Claims 1, 4-7, 9-10, 12-14, 17 and 19-20 have been amended.

Support for the amendments can be found throughout the specification and drawings of
the application as filed. No new matter has been added.

With respect to all amendments, Applicant has not dedicated or abandoned any
unclaimed subject matter. Moreover, Applicant has not acquiesced to any characterizations of
the invention, nor any rejections or objections of the claims, made by the Examiner. Moreover,
the Applicant hereby rescinds any prior disclaimer of claim scope, to the extent they exist, made
during the prosecution of this application or made during the prosecution of any patent or other
related patents/applications, and advises the Examiner that any such previous disclaimers and the
cited references that they were made to avoid may need to be revisited.

After entry of this amendment, the pending claims are: claims 1-20.

CONCLUDING REMARKS

In light of the above amendments and remarks, the Applicant respectfully requests that
the Examiner reconsider this application with a view towards allowance. The Examiner is
invited to call the undersigned attorney at (650) 843-4000, if a telephone call could help resolve

any remaining items.

Respectfully submitted,

Date:  March 1, 2019 /Jamie J. Zheng/ 51,167
Jamie J. Zheng (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
Phone: (650) 843-4000
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of:  Hyun Lee Confirmation No.: 5811

Serial No.: 15/857,553 Art Unit: 2133

Filed: December 28, 2017 Examiner: Chery, Mardochee

For: MEMORY MODULE Attorney Docket No.:  129980-5066-US
CONFIGURABLE TO
HANDSHAKE WITH A
MEMORY CONTROLLER

INFORMATION DISCLOSURE STATEMENT

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

Sir:

In accordance with the duty of disclosure provisions of 37 C.F.R. §1.56, there is hereby provided
certain information which the Examiner may consider material to the examination of the subject U.S.
patent application. It is requested that the Examiner make this information of record if it is deemed
material to the examination of the application.

1. Enclosures accompanying this Information Disclosure Statement are:

la. DX A list of all patents, publications, applications, or other information submitted for
consideration by the office.

1b. A legible copy of:
[] Each foreign patent;
[ ] Each publication or that portion which caused it to be listed on the PTO-1449;
[] For each cited pending U.S. application, the application specification including the
claims, and any drawing of the application, or portion of the application which caused it
to be listed on the PTO-1449 including any claims directed to that portion;

X all other information or portion which caused it to be listed on the PTO-1449.

lc. [] An English language copy of search report(s) from a counterpart foreign application
or PCT International Search Report.

1d. [] Explanations of relevancy (ATTACHMENT 1(d), hereto) or English language
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abstracts of the non-English language publications.
This Information Disclosure Statement is filed under 37 C.F.R. §1.97(b):

[] Within three months of the filing date of a national application other than a continued
prosecution application under §1.53(d);

[] Within three months of the date of entry of the national stage as set forth in §1.491 in
an international application;

[] Before the mailing of the first Office action on the merits;

X Before the mailing of a first Office action after the filing of a request for continued
examination under §1.114.

This Information Disclosure Statement is filed under 37 C.F.R. §1.97(c) after the period
specified in 37 C.F.R. §1.97(b), but before the mailing date of any of a final action under
37 C.F.R. §1.113, anotice of allowance under 37 CF.R. §1.311 or an action that
otherwise closes prosecution in the application.

(Check either Item 3a, 3b, 3c or 3d)

[] The Certification Statement in Item 5 below is applicable. Accordingly, no fee is
required.

[] The $240 (large entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
CFR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

(] The $120 (small entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
CFR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

[] The $60 (micro entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
CF.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

(Items 3b or 3c to be checked if any reference known for more than 3 months)

This Information Disclosure Statement is filed under 37 C.F.R. §1.97(d) after the period
specified in 37 C.F.R. §1.97(c), but on or before the date of payment of the issue fee.

(Check Item 4a, and 4b, 4c or 4d)
[] The Certification Statement in Item 5 below is applicable.

[] The $240 (large entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
CFR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

[] The $120 (small entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
CF.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account

Samsung Electronics Co., Ltd.
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No. 50-0310 (order no. ).

[] The $60 (micro entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
CF.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

Certification Statement (applicable if Item 3a or Item 4a is checked)
(Check either Item 5a, 5b, 5c or 5d)

[] In accordance with 37 C.F.R. §1.97(c)(1), it is certified that each item of information
contained in this information disclosure statement was first cited in a communication
from a foreign patent office in a counterpart foreign application not more than three
months prior to the filing of this Information Disclosure Statement.

[] In accordance with 37 C.F.R. §1.97(c)(2), it is certified that no item of information
contained in the information disclosure statement was cited in a communication from
a foreign patent office in a counterpart foreign application, and, to the knowledge of
the person signing the certification after making reasonable inquiry, no item of
information contained in the information disclosure statement was known to any
individual designated in 37 C.F R. §1.56(c) more than three months prior to the filing
of this information disclosure statement.

] Each item of information contained in this information disclosure statement was cited
in a communication from a foreign patent office in a counterpart application, and the
communication was not received by any individual designated in 37 C.F R. §1.56(¢c)
more than thirty days prior to the filing of this information disclosure statement.

[] Pursuant to 37 C.FR. §1.704(d), each item of information contained in this
information disclosure statement was cited in a communication from a foreign patent
office in a counterpart application, and the communication was not received by any
individual designated in 37 C.F R. §1.56(c) more than thirty days prior to the filing of
this information disclosure statement.

Copies of each cited U.S. patent and each U.S. patent application publication are not
enclosed pursuant to the USPTO OG Notice dated 05 August 2003 waiving the
requirement under 37 C.F.R. 1.98(a)(2)(i) for U.S. patent applications filed after June 30,
2003.

This application is a continuation application under 37 C.F.R. §1.53(b) or (d).
(Check appropriate Items 7a, 7b and/or 7c)

] A Petition to Withdraw from issue under 37 C.F.R. §1.313(b)(5) is concurrently filed
herewith.

X] Copies of publications listed on Form PTO-1449 from prior application Serial Nos.
15/088,115, filed on April 1, 2016; 13/942,721, filed on July 16, 2013 and
12/815,339, filed on June 14, 2010, of which this application claims priority under
35 U.S.C. §120, are not being submitted pursuant to 37 C.F.R. §1.98(d).

Samsung Electronics Co., Ltd.
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11.

X Copies of the publications listed on the attached Form PTO-1449 that were not
previously cited in prior application Serial Nos. 15/088,115, filed on April 1, 2016;
13/942,721, filed on July 16, 2013 and 12/815,339, filed on June 14, 2010, arc
provided herewith.

This is a Supplemental Information Disclosure Statement. (Check Item 8a)

[] This Supplemental Information Disclosure Statement under 37 C.F.R. §1.97(f)
supplements the Information Disclosure Statement filed on . A bona fide
attempt was made to comply with 37 C.F.R. §1.98, but inadvertent omissions were
made. These omissions have been corrected herein. Accordingly, additional time is
requested so that this Supplemental Information Disclosure Statement can be
considered as if properly filed on

In accordance with 37 C.F.R. §1.98, a concise explanation of what is presently
understood to be the relevance of each non-English language publication is:

( Check Item 9a, 9b, or 9c)

[] satisfied because all non-English language publications were cited on the enclosed
English language copy of the PCT International Search Report or the search report
from a counterpart foreign application indicating the degree of relevance found by
the foreign office.

[] set forth in the application.
] enclosed as an attachment hereto.

The Commissioner is authorized to charge any additional fee required or credit any
overpayment for this Information Disclosure Statement and/or Petition to Morgan, Lewis
& Bockius LLP Deposit Account No. 50-0310 (order no. 129980-5066-US).

No admission is made that the information cited in this Statement is, or is considered to
be, material to patentability nor a representation that a search has been made (other than a
search report of a foreign counterpart application or PCT International Search Report if
submitted herewith). 37 C.F.R. §§1.97(g) and (h).

Respectfully submitted,

Date:  March 1, 2019 /Jamie J. Zheng/ 51,167

DB2/ 35621512.1

Jamie J. Zheng (Reg. No.)
MORGAN, LEWIS & BOCKIUS 1ip

1400 Page Mill Road

Palo Alto, CA 94304

(650) 843-4000
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Electronically filed March 1, 2019

INFORMATION DISCLOSURE Application Number 15/857,553
STATEMENT BY APPLICANT Filing Date December 28, 2017
First Named Inventor Hyun Lee
Substitute for Form 1449-PTO Art Unit 2133
Examiner Name Chery, Mardochee
Sheet 1 of 8 Attorney Docket Number | 729980-5066-US
U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Applicant Pages, Columns, Lines,
Initials | No.! | Number-Kind Code> | MM-DD-YYYY of Cited Document Wé‘ere Relevant Passages or
clevant Figures Appear

3,414,781 12-03-1968 Dill
3,560,935 02-02-1971 Beers
4,672,570 06-09-1987 Benken
5,388,074 02-07-1995 Buckenmaier
5,438,536 08-01-1995 Salzman
5,511,152 04-23-1996 Lai et al.
5,450,576 09-12-1995 | Kennedy
5,606,662 02-25-1997 Wisor
5,684,979 11-04-1997 Grimes
5,835,733 11-10-1998 Walsh, et al.
6,693,840 B2 02-17-2004 Shimada et al.
6,754,787 B2 06-22-2004 | Miller, et al.
6,763,437 Bl 07-13-2004 Nguyen et al.
6,886,109 B2 04-26-1997 Olarig et al.
7,024,518 B2 04-04-2006 Halbert et al.
7,065,688 B1 06-20-2006 Moyes et al.
7,093,115 B2 08-15-2006 Poisner et al.
7,155,579 B1 12-26-2006 Neils, et al.
7,221,699 B1 05-22-2007 Lindskog
7,266,633 B2 09-04-2007 James
7,489,163 B2 02-10-2009 Goodnow et al.
7,525,860 B2 04-28-2009 Hokenmaier
7,539,909 B2 05-26-2009 LeClerg et al.
7,568,130 B2 07-28-2009 Smith et al.
7,586,350 B2 09-08-2009 Chung et al.
7,647,467 Bl 01-12-2010 Hutsell et al.
7,757,101 B2 01-13-2010 Nonaka, et al.
8,074,034 B2 12-06-2011 Sartore
8,139,430 B2 03-20-2012 Buchmann et al.
8,359,521 B2 01-22-2013 Kim et al.
8,429,493 B2 04-23-2013 Sokolov et al.
2003/0115427 A1 | 06-19-2003 Roohparvar
2005/0071580 A1 | 03-31-2005 LeClerg et al.

Examiner Date

Signature Considered
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Electronically filed March 1, 2019
INFORMATION DISCLOSURE Application Number 15/857,553
STATEMENT BY APPLICANT Filing Date December 28, 2017
First Named Inventor Hyun Lee
Substitute for Form 1449-PTO Art Unit 2133
Examiner Name Chery, Mardochee
Sheet 2 | of 8 Attorney Docket Number | 729980-5066-US

2005/0193161 A1 | 09-01-2005 | Lee et al.
2006/0062047 A1 | 03-23-2006 | Bhakta et al.
2006/0262586 A1 | 11-23-2006 Solomon et al.
2007/0091702 A1 | 04-26-2007 | Nikitin et al.
2007/0136523 A1 | 06-14-2007 | Bonella et al.
2007/0214347 A1 | 09-13-2007 | Rothman et al.
2008/0098277 A1 | 04-24-2008 | Hazelzet
2008/0147897 A1 | 06-19-2008 Talbot
2008/0155378 A1 | 06-26-2008 Amidi
2008/0256281 A1 | 10-16-2008 | Fahr et al.
2009/0119464 A1 | 05-07-2009 Grundy et al.
2010/0005218 A1 | 01-07-2010 | Gower et al.
2010/0042778 A1 | 02-18-2010 | Tanguay et al.
2010/0142383 A1 | 06-10-2010 Goishi et al.
2010/0202240 A1 | 08-12-2010 | Moshayedi et al.
2011/0022789 A1 | 01-27-2011 Fujimoto

FOREIGN PATENT DOCUMENTS

Foreign Patent
Examiner | Cite Coﬁl(;f;rggg; — Publication Date Name of Patentee or vgigf:’Riﬁésznrﬁsf’;lsrfgsés TS
Initials No. Number - Kind MM-DD-YYYY Applicant of Cited Document or Relevant Figures Appear
Code’(if known)

NON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,

Initials No. journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published
Inter partes review Case No. IPR2017-00548, Petition For Inter Partes Review Of U.S.
Patent No. 8 489,837, filed December 30, 2016.

Inter partes review Case No. IPR2017-00548, Power of Attorney of Petitioners, filed
December 30, 2016.

Inter partes review Case No. IPR2017-00548, Exhibit 1002 "File History", filed
December 30, 2016.

Inter partes review Case No. IPR2017-00548, Exhibit 1003 "Declaration of Donald
Alpert", filed December 30, 2016.

Inter partes review Case No. IPR2017-00548, Exhibit 1004 "Camelback Computer
Architecture", filed December 30, 2016.

Examiner Date
Signature Considered
DB2/ 35663151.1
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Substitute for Form 1449-PTO

Electronically filed March 1, 2019
Application Number 15/857,553
Filing Date December 28, 2017
First Named Inventor Hyun Lee
Art Unit 2133
Examiner Name Chery, Mardochee

Sheet

3 | of | 8

Attorney Docket Number | 729980-5066-US

Inter partes review Case No.

61186799" filed December 30, 2016.

IPR2017-00548, Exhibit 1006 "Provisional-Application-

Inter partes review Case No.
filed December 30, 2016

IPR2017-00548, Exhibit 1010 "5400 MCH Datasheet",

Inter partes review Case No.

Dictionary (5th Ed. 2002)", filed December 30, 2016.

IPR2017-00548, Exhibit 1011 "Microsoft Computer

Inter partes review Case No.

Petition, Mailing date January 9, 2017,

IPR2017-00548, Notice of Filing Date Accorded to

Inter partes review Case No.
January 20, 2017.

IPR2017-00548, Patent Owner’s Mandatory Notices, filed

Inter partes review Case No.
January 20, 2017.

IPR2017-00548, Patent Owner’s Power of Attorney, filed

Inter partes review Case No.
filed April 9, 2017.

IPR2017-00548, Patent Owner's Preliminary Response

Inter partes review Case No.
2017.

IPR2017-00548, Trial Instituted document dated May 15,

Inter partes review Case No.
May 15, 2017.

IPR2017-00548, Decision, entered

Inter partes review Case No.
May 15, 2017.

IPR2017-00548, Scheduling Order, entered

Inter partes review Case No.
Alpert, filed July 31, 2017.

IPR2017-00548, Notice of Deposition of Dr. Donald

Inter partes review Case No.

Schedule, filed August 7, 2017.

IPR2017-00548, Joint Notice of Stipulation to Adjust

Inter partes review Case No.
September 6, 2017.

IPR2017-00548, Patent Owner’s Response, filed

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2001 - Declaration Of Robert J. Murphy, filed September 6, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2002 - DEPOSITION OF DONALD ALPERT, Ph.D. filed September 6, 2017,

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit

2003 - Defendants' Opening

Claim Construction Brief filed September 6, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2004 - PLAINTIFF NETLIST, NC.'S OPENING CLAIM CONSTRUCTION BRIEF

filed September 6, 2017,

Examiner
Signature

Date
Considered
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Electronically filed March 1, 2019

Application Number

15/857,553

Filing Date

December 28, 2017

First Named Inventor

Hyun Lee

Substitute for Form 1449-PTO

Art Unit
Examiner Name

2133
Chery, Mardochee

Sheet I

4 | of | 8 Attorney Docket Number | 729980-5066-US

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2005 - PLAINTIFF NETLIST, NC.'S AMENDED OPENING CLAIM
CONSTRUCTION BRIEF filed September 6, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2006 - DEFENDANTS' REPLY
CLAIM CONSTRUCTION BRIEF filed September 6, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2007 - PLAINTIFF NETLIST, NC.'S RESPONSIVE CLAIM CONSTRUCTION
BRIEF filed September 6, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2008 - UNITED STATES INTERNATIONAL TRADE COMMISSION Open
Sessions filed September 6, 2017,

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2009 - Computer Desktop Encyclopedia September 6, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548,
Petitioner's Objections to Evidence, filed September 13, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Notice of
Deposition of Robert J. Murphy, filed September 25, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548,
Deposition of Robert J. Murphy, filed December 11, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548,
Petitioner’s Reply to Patent Owner’s Response, filed December 13, 2017.

Inter partes review Case No. [PR2017-00548, Patent Owner’s Updated Mandatory
Notices, filed January 3, 2018.

Inter partes review Case No. IPR2017-00548, Patent Owner’s Request for Oral
Argument, filed January 9, 2018.

Inter partes review Case No. IPR2017-00548, Petitioner’s Request for Oral Argument,
filed January 9, 2018,

Inter partes review Case No. IPR2017-00548, Petitioner’s Motion to Exclude, filed
January 9, 2018.

Inter partes review Case No. IPR2017-00548, Patent Owner’s Opposition to
Petitioner’s Motion to Exclude, filed January 23, 2018.

Inter partes review Case No. IPR2017-00548, Order, Trial Hearing, entered January 25,
2018.

Inter partes review Case No. [PR2017-00548, Petitioner’s Reply in Support of Its
Motion to Exclude, filed January 30, 2018.

Examiner
Signature

Date
Considered
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INFORMATION DISCLOSURE Application Number 15/857,553
STATEMENT BY APPLICANT Filing Date December 28, 2017
First Named Inventor Hyun Lee
Substitute for Form 1449-PTO Art Unit 2133
Examiner Name Chery, Mardochee
Sheet I 5 | of | 8 Attorney Docket Number | 729980-5066-US

Inter partes review Case No. IPR2017-00548, Petitioner’s Updated Exhibit List, filed
February 9, 2018.

Inter partes review Case No. IPR2017-00548, Patent Owner’s Updated Exhibit List,
filed February 9, 2018.

Inter partes review Case No. IPR2017-00548, Petitioner’s Demonstratives, filed
February 9, 2018.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2012 — Demonstratives of Patent Owner Netlist, Inc., filed February 9, 2018,

Inter partes review Case No. [PR2017-00548, Record of Oral Hearing, held February
14, 2018.

Inter partes review Case No. IPR2017-00548, Final Written Decision, entered May 3,
2018.

Lee, Office Action, US15/088,115, 20MAY2016, 10 pgs.

Lee, Office Action, US15/088,115, 16JUN2017, 9 pgs.

Lee, Notice of Allowance, US15/088,115, 120CT2017, S pgs.

Lee, Office Action, US13/942,721, 22MAY2015, 6 pgs.

Lee, Final Office Action, US13/942.721, 16NOV2015, 6 pgs.

Lee, Notice of Allowance, US13/942,721, 24FEB2016, 5 pgs.

Lee, Office Action, US12/815,339, 14SEP2012, 14 pgs.

Lee, Notice of Allowance, US12/815,339, 20MAR2013, 6 pgs.

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petition for
Inter Partes Review of U.S. Patent No. 9,535,623, filed December, 14,2017

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, PO
Preliminary Response, filed March, 19,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner's Objections to Petition Evidence, filed June, 8,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners'
Objections To Evidence, filed June, 8,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner's Response, filed August, 10,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioner's
Objection to Evidence, filed August, 21,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners'
Reply to Patent Owner's Response, filed November, 9,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner's Objections To Reply Evidence, filed November, 19,2018

Examiner
Signature

Date
Considered
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INFORMATION DISCLOSURE Application Number 15/857,553
STATEMENT BY APPLICANT Filing Date December 28, 2017
First Named Inventor Hyun Lee
Substitute for Form 1449-PTO Art Unit 2133
Examiner Name Chery, Mardochee
Sheet 6 | of | 8 Attorney Docket Number | 729980-5066-US

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners
Motion to Exclude, filed November, 30,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners'
Request for Oral Argument, filed November, 30,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner Request For Oral Argument, filed November, 30,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner Submission Of ITC Claim Construction Order, filed November, 30,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner Motion To Exclude, filed November, 30,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners
Opposition to Patent Owner's Motion to Exclude, filed December, 14,2018

Inter Partes Review of US Patent N0.9535623, Case No. [IPR2018-00303, Patent
Owner's Opposition to Petitioner's Motion to Exclude Evidence, filed December,
142018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners'
Reply in Support of its Motion to Exclude, filed December, 21,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner Reply To Petitioner Opposition To Motion To Exclude, filed December,
21,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner Demonstratives, filed February, 4,2019

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners'
Demonstratives, filed February, 4,2019

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Notice of
Accord Filing Date - Defective Petition, filed December, 19,2017

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Notice of
Accepting Corrected Petition, filed December, 19,2017

Inter Partes Review of US Patent N0.9535623, Case No. [IPR2018-00303, Trial
Instituted Document, filed May, 24,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Conduct of
the Proceeding 37 C.F.R. § 42.5, filed November, 30,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Order - Trial
Hearing - 37 CFR 42.70, filed January 16, 2019

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Hearing
Transcript, filed February, 26,2019

Examiner
Signature

Date
Considered
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INFORMATION DISCLOSURE Application Number 15/857,553
STATEMENT BY APPLICANT Filing Date December 28, 2017
First Named Inventor Hyun Lee
Substitute for Form 1449-PTO Art Unit 2133
Examiner Name Chery, Mardochee
Sheet 7 | of | 8 Attorney Docket Number | 7129980-5066-US

Inter Partes Review of US Patent N0.9535623, Case No.
2001, 'Exhibit 2001,' filed March, 19,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2002, 'Exhibit 2002, filed March, 19,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2003, 'Exhibit 2003,' filed March, 19,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2004, 'Exhibit 2004, filed March, 19,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2005, 'Exhibit 2005, filed August, 10,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2006, 'Exhibit 2006, filed August, 10,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2007, 'Exhibit 2007,' filed August, 10,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2008, 'Exhibit 2008,' filed August, 10,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2009, 'Exhibit 2009, filed August, 10,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2010, 'Exhibit 2010,' filed November, 30,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
1025, '337-TA-1023, Initial Determination (Excerpts),' filed December, 14,2017

IPR2018-00303, EXHIBITS

14,2017

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1026, 'Murphy Deposition Transcript in IPR2017-00548 (837 Patent),' filed December,

14,2017

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1028, 'Patent Owner's Dictionary (Exhibit 2009 in IPR2017-00548),' filed December,

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1003, 'Declaration of Donald Alpert,' filed December, 4,2017

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1003, 'Corrected Declaration of Donald Alpert,' filed December, 19,2017

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1030, 'Declaration of Brian Nester PHV ' filed October, 18,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1032, 'Annotated Page 37 of Ex. 2005, filed November, 9,2018

Examiner
Signature

Date
Considered
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Electronically filed March 1, 2019
INFORMATION DISCLOSURE Application Number 15/857,553
STATEMENT BY APPLICANT Filing Date December 28, 2017
First Named Inventor Hyun Lee
Substitute for Form 1449-PTO Art Unit 2133
Examiner Name Chery, Mardochee
Sheet 8 | of | 8 Attorney Docket Number | 729980-5066-US

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1034, 'ITC Expert Report of Robert Mr. Murphy Regarding 623 Patent (Public
Version),' filed November, 9,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1033, 'Annotated Page 18 of Ex. 2005, filed November, 9,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1035, 'Mr. Murphy 623 IPR Deposition Transcript (October 25, 2018),' filed
November, 9,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1036, 'Mr. Murphy 623 ITC Deposition Transcript (October 19, 2018),' filed
November, 9,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1037, 'JEDEC Standard (JESD79-3),' filed November, 9,2018

Examiner Date

Signature Considered
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Electronic Patent Application Fee Transmittal

Application Number: 15857553

Filing Date: 28-Dec-2017

. . MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY
Title of Invention:

CONTROLLER
First Named Inventor/Applicant Name: Hyun Lee
Filer: Jamie Jie Zheng/Edith Fuentes
Attorney Docket Number: 129980-5066US
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount SuB—;I'S(t;)I in
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 Suz-;l'g(t;)l in
Miscellaneous:
RCE- 1ST REQUEST 1801 1 1300 1300
Total in USD ($) 1300
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Electronic Acknowledgement Receipt

EFS ID: 35293422
Application Number: 15857553
International Application Number:
Confirmation Number: 5811

Title of Invention:

MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY

CONTROLLER
First Named Inventor/Applicant Name: Hyun Lee
Customer Number: 79141

Filer:

Jamie Jie Zheng/Edith Fuentes

Filer Authorized By:

Jamie Jie Zheng

Attorney Docket Number:

129980-5066US

Receipt Date: 01-MAR-2019
Filing Date: 28-DEC-2017
Time Stamp: 20:12:33

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $1300

RAM confirmation Number

030419INTEFSW00005867500310

Deposit Account

Authorized User

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

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
19884146
IPR2018-00303_EXHIBITS_2010
1 Non Patent Literature _Exhibit_2010_filed_NOV3020 no 144
18. pdf a082ad8a1b203cd43548f48b88947118150)
45452
Warnings:
Information:
11557822
IPR2018-00303_EXHIBITS_1025|
2 Non Patent Literature _337TA1023_Initial_Determ_fil no 206
ed_DEC142017.pdf 704a21503979560c 78415675480 bf0 177
Warnings:
Information:
18235567
IPR2018-00303_EXHIBITS_1026|
3 Non Patent Literature _Murphy_Dep_Transcript_filed no 187
_DEC142017.pdf 18afe33e3f16cc0f372ch889bf16ebe0f170f]
Warnings:
Information:
988695
IPR2018-00303_EXHIBITS_1028
4 Non Patent Literature _PO_Dictionary_filed_DEC1420 no 3
17.pdf 21321930fc00ee76d29ae5a0bcd88972502,
6c243
Warnings:
Information:
1605675
IPR2018-00303_EXHIBITS_1003
i by = no 6
5 Non Patent Literature filed_DEC42017.pdf
c0cffSbcb7f3372c04c8fc7fd733d 18b508a5|
Warnings:
Information:
3486432
IPR2018-00303_EXHIBITS_1003|
i hyd - o 84
6 Non Patent Literature _Corr filed_DEC192017.pdf n
678ac0c07cf6a5fc1 21b05eb155fe09071co
«S7
Warnings:
Information:
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IPR2018-00303_EXHIBITS_1030

220317

i no 3
7 Non Patent Literature filed_OCT182018.pdf
74f30098281f8dc55c3e97f1bdb 793681493
Warnings:
Information:
227302
IPR2018-00303_EXHIBITS_1032
i — - 1
8 Non Patent Literature ~filed_NOV92018.pdf no
5ec48a33b2022a660f986034682c7799639
Warnings:
Information:
10021561
IPR2018-00303_EXHIBITS_1034
i _ _ 79
9 Non Patent Literature ~filed_NOV92018.pdf no
960a4816d64bb4ecs5564241db7dfab38s
Warnings:
Information:
224589
10 Non Patent Literature IPR2018-00303_EXHIBITS_1033 no 1
_filed_NOV92018.pdf
34229351614934af74673a776a60ca2f3493|
dé5c
Warnings:
Information:
9835429
IPR2018-00303_EXHIBITS_1035|
i - - no 98
11 Non Patent Literature ~filed_NOV92018.pdf
aalaebeees 1ae6545967992e06bd4246646)
Warnings:
Information:
14764917
IPR2018-00303_EXHIBITS_1036|
i — - 161
12 Non Patent Literature ~filed_NOV92018.pdf no
b7ab15730ffd2544bb736bdc5d 701836322
Scéfa
Warnings:
Information:
14590347
IPR2018-00303_EXHIBITS_1037
i — - 188
13 Non Patent Literature ~filed_NOV92018.pdf no
celeB896da22fc443c4823cadc61ad9a3918k
Warnings:
Information:
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147296

Request forCorz;g;ed Examination 129980-5066US_RCE.pdf no ]

cf76a1e5a758a6cf809f80aac3eeeb6dfd38al

Warnings:

This is not a USPTO supplied RCE SB30 form.

Information:
138714
129980-5066_Preliminary_Ame]
15 yes 9
ndment_RCE_2019-03-01.pdf
5¢156b257df84f6f60bcc9951972dc660483]
0c89
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment Submitted/Entered with Filing of CPA/RCE 1 1
Specification 2 2
Claims 3 8
Applicant Arguments/Remarks Made in an Amendment 9 9
Warnings:
Information:
204197
16 129980-5066US_IDS.pdf yes 12
al12bbbdd9cc2b1belb6c0b62f083c4dedfd]
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 4
Information Disclosure Statement (IDS) Form (SB08) 5 12
Warnings:
Information:
30490
17 Fee Worksheet (SB06) fee-info.pdf no 2
93170ef2318fec492e2ec118443f9cbd07cc
ead7
Warnings:
Information:
Total Files Size (in bytes)1 106163496
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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.

Samsung Electronics Co., Ltd.
Ex. 1096, p. 173




Under the Paperwork Reduction Act of 1995, no persons are req

ired to respond to a collection of informa

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGCE

tion unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Aeplication or Docket Number | Fiing Date
Substitute for Form PTO-875 15/857,553 12/28/2017 (7o be Mailed
ENTITY: LARGE (JsmaLL (J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] Basic FEE N/A NA N/A
(37 CFR 1.16(a), (b), or ()
(] sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) NiA NiA N/A
[J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NiA NiA N/A
TOTAL CLAIMS ) .
(37 CFR 1.16()) minus 20 = x $80 =
INDEPENDENT CLAIMS ‘ R
(37 CFR 1.16(h)) minus 3 = x $420 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DéT:Tqu??glC)N SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[[J) MULTIPLE DEPENDENT CLAIM PRESENT (37 GFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 03/01/2019 Z‘E#"EAF'{N'NG ’;g'&"\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - -
=| e 20 Mins |+ 20 -0 x $100 - 0
o I R vinos | -3 -0 x $460 - 0
< J Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
RE/';"F"}'E';‘NG PRNEL\J/'\IAC?LIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
'E AMENDMENT PAID FOR
| Total * i *x - -
= | 37CFR1.160) Minus — x s0 -
2 [ independent « : ek - _
E 370»% L16(n) Minus — X $ 0 -
E Application Size Fee (37 CFR 1.16(s))
] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
“= If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /SHEILA D CHAPMAN/
*** 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 number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will 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.
/f you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronically filed March 21, 2019

INFORMATION DISCLOSURE Application Number 15/857,553
STATEMENT BY APPLICANT Filing Date December 28, 2017
First Named Inventor Hyun Lee
Substitute for Form 1449-PTO Art Unit 2133
Examiner Name Chery, Mardochee
Sheet 1 of 1 Attorney Docket Number | 729980-5066-US
U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Applicant W;::f:;’;:\:;;?&;gg;’ or
< 1 . ) iy .
Initials No. Number - Kind Code MM-DD-YYYY of Cited Document Relevant Figures Appear
FOREIGN PATENT DOCUMENTS
Foreign Patent
- . . Document L. Pages, Columns, Lines,
Framner | Q16 oy Coger | Fibietinbe | Mot ameerr | whor Rl b | T
’ Number* - Kind PP or Relevant Figures Appear
Code’(if known)
NON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
Initials No. journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published
Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Final
Written Decision, filed March 21, 2019
Examiner Date
Signature Considered
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Electronically filed March 21, 2019

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of:  Hyun Lee Confirmation No.: 5811

Serial No.: 15/857,553 Art Unit: 2133

Filed: December 28, 2017 Examiner: Chery, Mardochee

For: MEMORY MODULE Attorney Docket No.:  129980-5066-US
CONFIGURABLE TO
HANDSHAKE WITH A
MEMORY CONTROLLER

INFORMATION DISCLOSURE STATEMENT

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

Sir:

In accordance with the duty of disclosure provisions of 37 C.F.R. §1.56, there is hereby provided
certain information which the Examiner may consider material to the examination of the subject U.S.
patent application. It is requested that the Examiner make this information of record if it is deemed
material to the examination of the application.

1. Enclosures accompanying this Information Disclosure Statement are:
la. A list of all patents, publications, applications, or other information submitted for

consideration by the office.
1b. A legible copy of:
[[] Each foreign patent;
[] Each publication or that portion which caused it to be listed on the PTO-1449;

(] For each cited pending U.S. application, the application specification including the
claims, and any drawing of the application, or portion of the application which caused it
to be listed on the PTO-1449 including any claims directed to that portion;

X all other information or portion which caused it to be listed on the PTO-1449.

lc. [ ] An English language copy of search report(s) from a counterpart foreign application
or PCT International Search Report.

1d. ] Explanations of relevancy (ATTACHMENT 1(d), hereto) or English language

DB2/ 36149142.1 1
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3a.

3b.

3c.

3d.

4a.

4b.

4c.

DB2/ 36149142.1

abstracts of the non-English language publications.
This Information Disclosure Statement is filed under 37 C.F.R. §1.97(b):

[] Within three months of the filing date of a national application other than a continued
prosecution application under §1.53(d);

[] Within three months of the date of entry of the national stage as set forth in §1.491 in
an international application;

[] Before the mailing of the first Office action on the merits;

Before the mailing of a first Office action after the filing of a request for continued
examination under §1.114.

This Information Disclosure Statement is filed under 37 C.F.R. §1.97(c) after the period
specified in 37 C.F.R. §1.97(b), but before the mailing date of any of a final action under
37 C.F.R. §1.113, a notice of allowance under 37 C.F.R. §1.311 or an action that
otherwise closes prosecution in the application.

(Check either Item 3a, 3b, 3c or 3d)

[] The Certification Statement in Item 5 below is applicable. Accordingly, no fee is
required.

[] The $240 (large entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.F.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

[] The $120 (small entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.F.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

["] The $60 (micro entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.F.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

(Items 3b or 3c to be checked if any reference known for more than 3 months)

This Information Disclosure Statement is filed under 37 C.F.R. §1.97(d) after the period
specified in 37 C.F.R. §1.97(c), but on or before the date of payment of the issue fee.

(Check Item 4a, and 4b, 4c or 4d)
[C] The Certification Statement in Item 5 below is applicable.

[] The $240 (large entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.F.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

[] The $120 (small entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.F.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
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4d.

Sa.

5b.

5¢c.

5d.

7a.

7b.

Tc.

DB2/ 36149142.1

No. 50-0310 (order no. ).

[ ] The $60 (micro entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.F.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit Account
No. 50-0310 (order no. ).

Certification Statement (applicable if Item 3a or Item 4a is checked)
(Check either Item 5a, 5b, 5c or 5d)

[] In accordance with 37 C.F.R. §1.97(e)(1), it is certified that each item of information
contained in this information disclosure statement was first cited in a communication
from a foreign patent office in a counterpart foreign application not more than three
months prior to the filing of this Information Disclosure Statement.

[ ] In accordance with 37 C.F.R. §1.97(e)(2), it is certified that no item of information
contained in the information disclosure statement was cited in a communication from
a foreign patent office in a counterpart foreign application, and, to the knowledge of
the person signing the certification after making reasonable inquiry, no item of
information contained in the information disclosure statement was known to any
individual designated in 37 C.F.R. §1.56(c) more than three months prior to the filing
of this information disclosure statement.

[] Each item of information contained in this information disclosure statement was cited
in a communication from a foreign patent office in a counterpart application, and the
communication was not received by any individual designated in 37 C.F.R. §1.56(c)
more than thirty days prior to the filing of this information disclosure statement.

[] Pursuant to 37 C.F.R. §1.704(d), each item of information contained in this
information disclosure statement was cited in a communication from a foreign patent
office in a counterpart application, and the communication was not received by any
individual designated in 37 C.F.R. §1.56(c) more than thirty days prior to the filing of
this information disclosure statement.

Copies of each cited U.S. patent and each U.S. patent application publication are not
enclosed pursuant to the USPTO OG Notice dated 05 August 2003 waiving the
requirement under 37 C.F.R. 1.98(a)(2)(i) for U.S. patent applications filed after June 30,
2003.

This application is a continuation application under 37 C.F.R. §1.53(b) or (d).
(Check appropriate Items 7a, 7b and/or 7c)

[] A Petition to Withdraw from issue under 37 C.F.R. §1.313(b)(5) is concurrently filed
herewith.

[] Copies of publications listed on Form PTO-1449 from prior application Serial No.
, filed on , of which this application claims priority under 35 U.S.C.
§120, are not being submitted pursuant to 37 C.F.R. §1.98(d).

[] Copies of the publications listed on the attached Form PTO-1449 that were not
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8a.

Oa.
9.
Oc.
10.
11.

previously cited in prior application Serial No. , filed on , are provided
herewith.

This is a Supplemental Information Disclosure Statement. (Check Item 8a)

[] This Supplemental Information Disclosure Statement under 37 C.F.R. §1.97(f)
supplements the Information Disclosure Statement filed on . A bona fide
attempt was made to comply with 37 C.F.R. §1.98, but inadvertent omissions were
made. These omissions have been corrected herein. Accordingly, additional time is
requested so that this Supplemental Information Disclosure Statement can be
considered as if properly filed on

In accordance with 37 C.F.R. §1.98, a concise explanation of what is presently
understood to be the relevance of each non-English language publication is:

( Check Item 9a, 9b, or 9c)

[] satisfied because all non-English language publications were cited on the enclosed
English language copy of the PCT International Search Report or the search report
from a counterpart foreign application indicating the degree of relevance found by
the foreign office.

[] set forth in the application.

[] enclosed as an attachment hereto.

The Commissioner is authorized to charge any additional fee required or credit any
overpayment for this Information Disclosure Statement and/or Petition to Morgan, Lewis
& Bockius LLP Deposit Account No. 50-0310 (order no. 129980-5066-US).

No admission is made that the information cited in this Statement is, or is considered to
be, material to patentability nor a representation that a search has been made (other than a
search report of a foreign counterpart application or PCT International Search Report if
submitted herewith). 37 C.F.R. §§1.97(g) and (h).

Respectfully submittgd? {X
T 5 e, '\\- \:\\’.ﬁ\
Date:  March 21, 2019 ) C 51,167
Jamie J. Zheng “}(Reg. No.)

DB2/ 36149142.1

MORGAN, LEWIS & BOCKIUS vie
1400 Page Mill Road

Palo Alto, CA 94304

(650) 843-4000
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Electronic Acknowledgement Receipt

EFS ID: 35497647
Application Number: 15857553
International Application Number:
Confirmation Number: 5811

Title of Invention:

MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY
CONTROLLER

First Named Inventor/Applicant Name:

Hyun Lee

Customer Number:

79141

Filer:

Jamie Jie Zheng/Edith Fuentes

Filer Authorized By:

Jamie Jie Zheng

Attorney Docket Number:

129980-5066US

Receipt Date: 21-MAR-2019
Filing Date: 28-DEC-2017
Time Stamp: 20:40:25

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
257028
1 129980-5066US_IDS.pdf yes 5
ba7fc593ce72ee1f60d23214011499a501d|
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Multipart Description/PDF files in .zip description
Document Description Start End
Information Disclosure Statement (IDS) Form (SB08) 5 5
Transmittal Letter 1 4
Warnings:
Information:
408339
IPR2018-00303_Final-Written-
i — 25
2 Non Patent Literature Decision_21MAR2019.pdf no
a12fofa2e306324aee3fa93202aacb6dc0d6)
444e

Warnings:

Information:

Total Files Size (in bytes){ 665367

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
79141 7590 03/29/2019
Morgan, Lewis & Bockius LLP (PA)(J. Zheng) CHERY, MARDOCHEE
1400 Page Mill Road
Palo Alto, CA 94304 | ARTONIT papRNOMBER |
2133
DATE MAILED: 03/29/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/857,553 12/28/2017 Hyun Lee 129980-5066US 5811

TITLE OF INVENTION: MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 07/01/2019

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

79141 7590 03/29/2019 Certificate of Mailing or Transmission
Morgan Lewis & Bockius LLP (PA)(J Zheng) I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ . ' States Postal Service with sufficient postage for first class mail in an envelope
1400 Page Mill Road addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Palo Alto. CA 94304 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/857,553 12/28/2017 Hyun Lee 129980-5066US 5811
TITLE OF INVENTION: MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY CONTROLLER
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 07/01/2019

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
CHERY, MARDOCHEE 2133 711-154000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/857,553 12/28/2017 Hyun Lee 129980-5066US 5811
| EXAMINER |
79141 7590 03/2012019
Morgan, Lewis & Bockius LLP (PA)(J. Zheng) CHERY, MARDOCHEE
1400 Page Mill Road
Palo Alto, CA 94304 | ART UNIT PAPER NUMBER |

2133

DATE MAILED: 03/29/2019

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5§ U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. 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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Application No. Applicant(s)
. . 15/857,553 Lee, Hyun
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
MARDOCHEE CHERY 2133 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4) This communication is responsive to the RCE filed 03/01/2019.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), 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.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) JAIl b) (JSome  *c) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No. ___
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {(not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (¥} Examiner's Amendment/Comment

2.[¥] Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 03/01/2019.

3.0J Examiner's Comment Regarding Requirement for Deposit 7. O Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/MARDOCHEE CHERY/ 03/15/2019
Primary Examiner, Art Unit 2133

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190315
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Application/Control Number: 15/857,553 Page 2
Art Unit: 2133

DETAILED ACTION
Notice of Pre-AlA or AIA Status
1. The present application is being examined under the pre-AIA first to invent provisions.
Information Disclosure Statement
2. Applicant's Information Disclosure Statement, filed on 03/01/2019 has been received, and
entered into the record.

However, it is impractical for the examiner to review the references thoroughly with the number
of references cited. By initializing each of the cited references on the accompanying 1449 forms, the
examiner is merely acknowledging the submission of the cited references and merely indicating that
only a cursory review has been made of the cited references.

MPEP § 2004.13 states: It is desirable to avoid the submission of long lists of documents if it can
be avoided. Eliminate clearly irrelevant and marginally pertinent cumulative information. If a long list is
submitted, highlight those documents which have been specifically brought to applicant's attention
and/or are known to be of most significance. See Penn Yan Boats, Inc. v. Sea Lark Boats, Inc., 359 F.
Supp. 948, 175 USPQ 260 (S.D. Fla. 1972), aft 'd, 479 F.2d 1338, 178 USPQ 577 (Sth Cir. 1973), cert.
denied, 414 U.S. 874 (1974). But cf. Molins PLC v. Textron Inc., 48 F.3d 1172, 33 USPQ2d 1823 (Fed. Cir.
1995).

Further, it should be noted that an applicant's duty of disclosure of material and information is
not satisfied by presenting a patent examiner with "a mountain of largely irrelevant material from which
he is presumed to have been able, with his experience and with adequate time, to have found the
critical [material]. It ignores the real world conditions under which examiners work." Rohm & Haas Co. v.
Crystal Chemical co., 722 F.2d 1556, 1573 [220 USPQ 289] (Fed. Cir. 1983), cert. Denied, 469 U.S. 851
(1984). Patent applicant has a duty not just to disclose pertinent prior art references but to make a

disclosure in such a way as not to "bury" it within other disclosures of less relevant prior art; see Golden
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Application/Control Number: 15/857,553 Page 3
Art Unit: 2133

Valley Microwave Foods Inc. v. Weaver Popcorn Co. Inc., 24 USPQ2d 180i (N~D. Ind. 1992); Molins PLC v.
Textron Inc., 26 USPQ2d 1889, at 1899 (D.Del 1992); Penn Yan Boats, Inc. v. Sea Lark Boats, Inc. et al.,
175 USPQ 260, at 272 (S.D. FI. 1972).
Conclusion

3. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MARDOCHEE CHERY whose telephone number is (571)272-4246. The examiner
can normally be reached on 900-500.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Jared Rutz can be reached on (571)272-5535. The fax phone number for the organization where

this application or proceeding is assigned is 571-273-8300.

Samsung Electronics Co., Ltd.
Ex. 1096, p. 188



Application/Control Number: 15/857,553 Page 4
Art Unit: 2133

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. Should you have questions on 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.

March 15, 2019

/MARDOCHEE CHERY/
Primary Examiner, Art Unit 2133
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |sss7 553 Lee, Hyun
H “ “m “‘ Examiner Art Unit
MARDOCHEE CHERY 2133

CPC

Symbol Version
GO6F 13 1694 F 2013-01:01
G11C 5 04 | 2013-01-01
G11C 7 1063 | 2013-01-01
GO6F 13 1668 | 20130101
GO6F 9 445 | 2013:01-01
GO6F 13 24 I 2013-01-01
GO6F 3 0619 | 2013-01-01
GO6F 3 0632 | 2013-01-01
GO6F 0659 | 2013-01-01
GO6F 3 0673 | 2013-01-01
GO6F 11 1068 | 2013-01:01
G11C 29 52 | 2013-01-01
GO6F 12 0646 | 2013-01-01
G11C 2207 2254 A 2013:01:01
G11C 5 00 A 2013-01-01
G11C 7 1066 A 2013-01-01
G11C 16 26 A 2013-01-01
G11C 29 78 A 2013-01-01
G11C 2029 4402 A 2043:01=01
CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 20

/MARDOCHEE CHERY/
Primary Examiner, Art Unit 2133

(Primary Examiner)

15 March 2019

(Date)

O.G. Print Claim(s) | O.G. Print Figure

1

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20190315

Samsung Electronics Co., Ltd.
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Issue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

15/857,553 Lee, Hyun
Examiner Art Unit
MARDOCHEE CHERY 2133

INTERNATIONAL CLASSIFICATION

CLAIMED

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

711

154

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 20

/MARDOCHEE CHERY/
Primary Examiner, Art Unit 2133

(Primary Examiner)

15 March 2019 O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No.: 20190315
Page 2 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |sss7 553 Lee, Hyun

MARDOCHEE CHERY 2133

Claims renumbered in the same order as presented by applicant {7 CPA ] T.D. (] R1.47
CLAIMS

Final |Original|Final |Original|Final |Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original
1 10 19
2 11 20
3 12
4 13
5 14
6 15
7 16
8 17
9 18
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/MARDOCHEE CHERY/ 15 March 2019 . . -
Primary Examiner, Art Unit 2133 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20190315

Page 3 of 3
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 15/857 553 Lee, Hyun
H““HH“ ‘HH“‘ ‘ NHW . |
MARDOCHEE CHERY 2133
CPC - Searched*
Symbol Date Examiner
G11C5/00 G11C16/26 G11C2029/4402 G11C29/78 G11C7/1066 02/03/2019 MC
CPC Combination Sets - Searched*
Symbol Date Examiner
G11C5/00 G11C16/26 G11C2029/4402 G11C29/78 G11C7/1066 02/03/2019 MC
US Classification - Searched*
Class Subclass Date Examiner
711 154 02/03/2019 MC

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the

search.

Search Notes

Search Notes Date Examiner
EAST Search 08/22/2018 MC
EAST Updated 02/03/2019 MC
EAST Updated 03/15/2019 MC
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

See attached 02/03/2019 MC

/MARDOCHEE CHERY/ 02/04/2019

Primary Examiner, Art Unit 2133

U.S. Patent and Trademark Office
Page 1 of 1

Part of Paper No.: 20190315
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Examiner | Cite Document Number Publication Date Name of Patentee or Applicant Pages, Columns, Lines,
Initials | No.! | Number-Kind Code?> | MM-DD-YYYY of Cited Document Wé‘ere Relevant Passages or
clevant Figures Appear
3,414,781 12-03-1968 Dill
3,560,935 02-02-1971 Beers
4,672,570 06-09-1987 Benken
5,388,074 02-07-1995 Buckenmaier
5,438,536 08-01-1995 Salzman
5,511,152 04-23-1996 | Lai et al.
5,450,576 09-12-1995 | Kennedy
5,606,662 02-25-1997 Wisor
5,684,979 11-04-1997 Grimes
5,835,733 11-10-1998 Walsh, et al.
6,693,840 B2 02-17-2004 Shimada et al.
6,754,787 B2 06-22-2004 | Miller, et al.
6,763,437 Bl 07-13-2004 | Nguyen et al.
6,886,109 B2 04-26-1997 Olarig et al.
7,024,518 B2 04-04-2006 Halbert et al.
7,065,688 B1 06-20-2006 Moyes et al.
7,093,115 B2 08-15-2006 Poisner et al.
7,155,579 B1 12-26-2006 | Neils, et al.
7,221,699 B1 05-22-2007 Lindskog
7,266,633 B2 09-04-2007 James
7,489,163 B2 02-10-2009 Goodnow et al.
7,525,860 B2 04-28-2009 Hokenmaier
7,539,909 B2 05-26-2009 LeClerg et al.
7,568,130 B2 07-28-2009 Smith et al.
7,586,350 B2 09-08-2009 Chung et al.
7,647,467 Bl 01-12-2010 Hutsell et al.
7,757,101 B2 01-13-2010 | Nonaka, et al.
8,074,034 B2 12-06-2011 Sartore
8,139,430 B2 03-20-2012 Buchmann et al.
8,359,521 B2 01-22-2013 Kim et al.
8,429,493 B2 04-23-2013 Sokolov et al.
2003/0115427 A1 | 06-19-2003 Roohparvar
2005/0071580 A1 | 03-31-2005 LeClerg et al.
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2005/0193161 A1 | 09-01-2005 Lee et al.
2006/0062047 A1 | 03-23-2006 Bhakta et al.
2006/0262586 A1 | 11-23-2006 Solomon et al.
2007/0091702 A1 | 04-26-2007 | Nikitin et al.
2007/0136523 A1 | 06-14-2007 Bonella et al.
2007/0214347 A1 | 09-13-2007 Rothman et al.
2008/0098277 A1 | 04-24-2008 Hazelzet
2008/0147897 A1 | 06-19-2008 Talbot
2008/0155378 A1 | 06-26-2008 Amidi
2008/0256281 A1 | 10-16-2008 Fahr et al.
2009/0119464 A1 | 05-07-2009 Grundy et al.
2010/0005218 A1 | 01-07-2010 Gower et al.
2010/0042778 A1 | 02-18-2010 Tanguay et al.
2010/0142383 A1 | 06-10-2010 Goishi et al.
2010/0202240 A1 | 08-12-2010 Moshayedi et al.
2011/0022789 A1 | 01-27-2011 Fujimoto
FOREIGN PATENT DOCUMENTS
Foreign Patent
. . Document lication D Name of Patent . Pages, Columns, Lines,
s | o | Comty Cod | (U ENIVYY | Applcmiof Cid Dooument | WIEIe Relevant Pussages | T
Code’(if known)
NON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
Initials No. journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published
Inter partes review Case No. IPR2017-00548, Petition For Inter Partes Review Of U.S.
Patent No. 8 489,837, filed December 30, 2016.
Inter partes review Case No. IPR2017-00548, Power of Attorney of Petitioners, filed
December 30, 2016.
Inter partes review Case No. IPR2017-00548, Exhibit 1002 "File History", filed
December 30, 2016.
Inter partes review Case No. IPR2017-00548, Exhibit 1003 "Declaration of Donald
Alpert", filed December 30, 2016.
Inter partes review Case No. IPR2017-00548, Exhibit 1004 "Camelback Computer
Architecture", filed December 30, 2016.
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Signature /MBRDOCHEE CHERY/ Considered 03/15/2019
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Inter partes review Case No. IPR2017-00548, Exhibit 1006 "Provisional-Application-
61186799" filed December 30, 2016.

Inter partes review Case No. IPR2017-00548, Exhibit 1010 "5400 MCH Datasheet",
filed December 30, 2016

Inter partes review Case No. IPR2017-00548, Exhibit 1011 "Microsoft Computer
Dictionary (5th Ed. 2002)", filed December 30, 2016.

Inter partes review Case No. IPR2017-00548, Notice of Filing Date Accorded to
Petition, Mailing date January 9, 2017,

Inter partes review Case No. [PR2017-00548, Patent Owner’s Mandatory Notices, filed
January 20, 2017.

Inter partes review Case No. IPR2017-00548, Patent Owner’s Power of Attorney, filed
January 20, 2017.

Inter partes review Case No. [PR2017-00548, Patent Owner's Preliminary Response
filed April 9, 2017.

Inter partes review Case No. IPR2017-00548, Trial Instituted document dated May 15,
2017.

Inter partes review Case No. IPR2017-00548, Decision, entered
May 15, 2017.

Inter partes review Case No. IPR2017-00548, Scheduling Order, entered
May 15, 2017.

Inter partes review Case No. IPR2017-00548, Notice of Deposition of Dr. Donald
Alpert, filed July 31, 2017.

Inter partes review Case No. [PR2017-00548, Joint Notice of Stipulation to Adjust
Schedule, filed August 7, 2017.

Inter partes review Case No. IPR2017-00548, Patent Owner’s Response, filed
September 6, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2001 - Declaration Of Robert J. Murphy, filed September 6, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2002 - DEPOSITION OF DONALD ALPERT, Ph.D. filed September 6, 2017,

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2003 - Defendants' Opening
Claim Construction Brief filed September 6, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2004 - PLAINTIFF NETLIST, NC.'S OPENING CLAIM CONSTRUCTION BRIEF
filed September 6, 2017,

Examiner /MARDOCHEE CHERY/ Date 03/15/2019
Signature Considered

DB2/ 35663151.1

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.C/

Samsung Electronics Co., Ltd.
Ex. 1096, p. 196



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.C/

Electronically filed March 1, 2019
INFORMATION DISCLOSURE Application Number 15/857,553
STATEMENT BY APPLICANT Filing Date December 28, 2017
First Named Inventor Hyun Lee
Substitute for Form 1449-PTO Art Unit 2133
Examiner Name Chery, Mardochee
Sheet I 4 | of | 8 Attorney Docket Number | 729980-5066-US

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2005 - PLAINTIFF NETLIST, NC.'S AMENDED OPENING CLAIM
CONSTRUCTION BRIEF filed September 6, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2006 - DEFENDANTS' REPLY
CLAIM CONSTRUCTION BRIEF filed September 6, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2007 - PLAINTIFF NETLIST, NC.'S RESPONSIVE CLAIM CONSTRUCTION
BRIEF filed September 6, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2008 - UNITED STATES INTERNATIONAL TRADE COMMISSION Open
Sessions filed September 6, 2017,

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2009 - Computer Desktop Encyclopedia September 6, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548,
Petitioner's Objections to Evidence, filed September 13, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Notice of
Deposition of Robert J. Murphy, filed September 25, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548,
Deposition of Robert J. Murphy, filed December 11, 2017.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548,
Petitioner’s Reply to Patent Owner’s Response, filed December 13, 2017.

Inter partes review Case No. [PR2017-00548, Patent Owner’s Updated Mandatory
Notices, filed January 3, 2018.

Inter partes review Case No. IPR2017-00548, Patent Owner’s Request for Oral
Argument, filed January 9, 2018.

Inter partes review Case No. IPR2017-00548, Petitioner’s Request for Oral Argument,
filed January 9, 2018,

Inter partes review Case No. IPR2017-00548, Petitioner’s Motion to Exclude, filed
January 9, 2018.

Inter partes review Case No. IPR2017-00548, Patent Owner’s Opposition to
Petitioner’s Motion to Exclude, filed January 23, 2018.

Inter partes review Case No. IPR2017-00548, Order, Trial Hearing, entered January 25,
2018.

Inter partes review Case No. [PR2017-00548, Petitioner’s Reply in Support of Its
Motion to Exclude, filed January 30, 2018.
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Inter partes review Case No. IPR2017-00548, Petitioner’s Updated Exhibit List, filed
February 9, 2018.

Inter partes review Case No. [PR2017-00548, Patent Owner’s Updated Exhibit List,
filed February 9, 2018.

Inter partes review Case No. IPR2017-00548, Petitioner’s Demonstratives, filed
February 9, 2018.

Inter Partes Review of U.S. Patent No. 8,489,837, Case No. IPR2017-00548, Exhibit
2012 — Demonstratives of Patent Owner Netlist, Inc., filed February 9, 2018,

Inter partes review Case No. [PR2017-00548, Record of Oral Hearing, held February
14, 2018.

Inter partes review Case No. IPR2017-00548, Final Written Decision, entered May 3,
2018.

Lee, Office Action, US15/088,115, 20MAY2016, 10 pgs.

Lee, Office Action, US15/088,115, 16JUN2017, 9 pgs.

Lee, Notice of Allowance, US15/088,115, 120CT2017, S pgs.

Lee, Office Action, US13/942,721, 22MAY2015, 6 pgs.

Lee, Final Office Action, US13/942.721, 16NOV2015, 6 pgs.

Lee, Notice of Allowance, US13/942,721, 24FEB2016, 5 pgs.

Lee, Office Action, US12/815,339, 14SEP2012, 14 pgs.

Lee, Notice of Allowance, US12/815,339, 20MAR2013, 6 pgs.

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petition for
Inter Partes Review of U.S. Patent No. 9,535,623, filed December, 14,2017

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, PO
Preliminary Response, filed March, 19,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner's Objections to Petition Evidence, filed June, 8,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners'
Objections To Evidence, filed June, 8,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner's Response, filed August, 10,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioner's
Objection to Evidence, filed August, 21,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners'
Reply to Patent Owner's Response, filed November, 9,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner's Objections To Reply Evidence, filed November, 19,2018
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Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners
Motion to Exclude, filed November, 30,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners'
Request for Oral Argument, filed November, 30,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner Request For Oral Argument, filed November, 30,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner Submission Of ITC Claim Construction Order, filed November, 30,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner Motion To Exclude, filed November, 30,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners
Opposition to Patent Owner's Motion to Exclude, filed December, 14,2018

Inter Partes Review of US Patent N0.9535623, Case No. [IPR2018-00303, Patent
Owner's Opposition to Petitioner's Motion to Exclude Evidence, filed December,
142018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners'
Reply in Support of its Motion to Exclude, filed December, 21,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner Reply To Petitioner Opposition To Motion To Exclude, filed December,
21,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Patent
Owner Demonstratives, filed February, 4,2019

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Petitioners'
Demonstratives, filed February, 4,2019

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Notice of
Accord Filing Date - Defective Petition, filed December, 19,2017

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Notice of
Accepting Corrected Petition, filed December, 19,2017

Inter Partes Review of US Patent N0.9535623, Case No. [IPR2018-00303, Trial
Instituted Document, filed May, 24,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Conduct of
the Proceeding 37 C.F.R. § 42.5, filed November, 30,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Order - Trial
Hearing - 37 CFR 42.70, filed January 16, 2019

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Hearing
Transcript, filed February, 26,2019
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Inter Partes Review of US Patent N0.9535623, Case No.
2001, 'Exhibit 2001,' filed March, 19,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2002, 'Exhibit 2002, filed March, 19,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2003, 'Exhibit 2003,' filed March, 19,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2004, 'Exhibit 2004, filed March, 19,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2005, 'Exhibit 2005, filed August, 10,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2006, 'Exhibit 2006, filed August, 10,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2007, 'Exhibit 2007,' filed August, 10,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2008, 'Exhibit 2008,' filed August, 10,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2009, 'Exhibit 2009, filed August, 10,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
2010, 'Exhibit 2010,' filed November, 30,2018

IPR2018-00303, EXHIBITS

Inter Partes Review of US Patent N0.9535623, Case No.
1025, '337-TA-1023, Initial Determination (Excerpts),' filed December, 14,2017

IPR2018-00303, EXHIBITS

14,2017

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1026, 'Murphy Deposition Transcript in IPR2017-00548 (837 Patent),' filed December,

14,2017

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1028, 'Patent Owner's Dictionary (Exhibit 2009 in IPR2017-00548),' filed December,

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1003, 'Declaration of Donald Alpert,' filed December, 4,2017

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1003, 'Corrected Declaration of Donald Alpert,' filed December, 19,2017

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1030, 'Declaration of Brian Nester PHV ' filed October, 18,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1032, 'Annotated Page 37 of Ex. 2005, filed November, 9,2018
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Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1034, 'ITC Expert Report of Robert Mr. Murphy Regarding 623 Patent (Public
Version),' filed November, 9,2018

Inter Partes Review of US Patent N0.9535623, Case No. [IPR2018-00303, EXHIBITS
1033, 'Annotated Page 18 of Ex. 2005, filed November, 9,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1035, 'Mr. Murphy 623 IPR Deposition Transcript (October 25, 2018),' filed
November, 9,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1036, 'Mr. Murphy 623 ITC Deposition Transcript (October 19, 2018),' filed
November, 9,2018

Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, EXHIBITS
1037, 'JEDEC Standard (JESD79-3),' filed November, 9,2018

Examiner
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Doc Code: ECOMM.AUTH/ECOMM.WTDW
Doc Description: Internet Communications Authorized/Internet Communications Authorization Withdrawn

PTO/SB/439 (11-15)

(" AUTHORIZATION FOR INTERNET | Application No. 15/857,553
COMMUN|CAT|ONS IN A PATENT Filing Date December 28, 2017
APPLICATION OR REQUEST TO First Named Inventor Hyun Lee
WITHDRAW AUTHORIZATION FOR [ Artunit 2133
INTERNET COMMUNICATIONS Examiner Name CHERY, MARDOCHEE
Practitioner Docket No. 129980-5066-US
To: Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

I. To authorize permission for Internet Communications.

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

1. To withdraw authorization for Internet Communications.

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

| am the

applicant.

attorney or agent of record. Registration number 51,167

attorney or agent acting under 37 CFR 1.34. Registration number

/Jamie J. Zheng/ May 15, 2019
Signature Date
Jamie J. Zheng (650) 843-7249
Typed or printed name Telephone Number

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

*Totalof __ 1 forms are submitted.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 36025900
Application Number: 15857553
International Application Number:
Confirmation Number: 5811

Title of Invention:

MEMORY MODULE CONFIGURABLE TO HANDSHAKE WITH A MEMORY

CONTROLLER
First Named Inventor/Applicant Name: Hyun Lee
Customer Number: 79141

Filer:

Jamie Jie Zheng/S. Olivier

Filer Authorized By:

Jamie Jie Zheng

Attorney Docket Number:

129980-5066US

Receipt Date: 15-MAY-2019
Filing Date: 28-DEC-2017
Time Stamp: 18:25:59

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . . File Size(Bytes Multi Pages
Document Description File Name ( y M . . 9
Number Message Digest | Part/.zip| (if appl.)
100105
1 Internet Communications Authorized 129980_50§6U§_Internet_auth no 2
orization.PDF
08cbd1106f475ae963af6f9f9be0174c1 c6d
b2e

Warnings:
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Information:

Total Files Size (in bytes){ 100105

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.

Samsung Electronics Co., Ltd.
Ex. 1096, p. 207




UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/857,553 12/28/2017 2133 1880 129980-5066US 7 1
CONFIRMATION NO. 5811
79141 CORRECTED FILING RECEIPT

M , Lewis & Bockius LLP (PA)(J. Zh
1400 Page Mil Road - nerd) O A

Palo Alto, CA 94304
Date Mailed: 05/28/2019

Receipt is acknowledged of this non-provisional utility 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 FIRST INVENTOR, 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 corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction 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 provided that the request is grantable.

Inventor(s)

Hyun Lee, Ladera Ranch, CA;
Applicant(s)

Netlist, Inc., Irvine, CA;

Power of Attorney: The patent practitioners associated with Customer Number 79141

Domestic Priority data as claimed by applicant
This application is a CON of 15/088,115 04/01/2016 PAT 9858218
which is a CON of 13/942,721 07/16/2013 PAT 9311116
which is a CON of 12/815,339 06/14/2010 PAT 8489837
which claims benefit of 61/186,799 06/12/2009

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.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1of 4
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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: 01/23/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/857,553

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

MEMORY MODULE HAVING AN OUTPUT PIN FOR PARITY ERROR IN A FIRST MODE AND
FOR TRAINING SEQUENCES IN A SECOND MODE

Preliminary Class
711
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

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
page 2 of 4
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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
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
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0. Box 14350

Alexandria, Virginia 223131450

WWW.USPLO. GOV

APPLICATION NO, FILING DATE [ FIRST NAMED (NVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO, I
15/857.553 127282017 Hyun Lee 129980-5066US 381t
79141 7590 05 292019 | , ,
. Y , EXAMINER
Morgan, Lewis & Bockius LLP (PA)(J. Zheng) |

1400 Page Mill Road
Palo Alto, CA 94304

CHERY, MARDOCHEE

l ART UNIT I PAPER NUMBER

2133

[ NOTIFICATION DATE I DELIVERY MODE

05/29/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

padocketingdepartment@morganlewis.com
vskliba@morganlewis.com

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

Commissioner for Patents

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

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 15857553
Applicant : Lee
Filing Date : 12/28/2017
Date Mailed : 05/29/2019

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reason below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The application is not in compliance with 37 CFR 1.46(c), as indicated in the attachment. The request
under § 1.46(c)(1) to correct or update the name of the applicant or the request under § 1.46(c)(2) to
change the applicant was improper and was mistakenly accepted by the Office.

If applicant fails to respond within the above-identified time period and in accordance with the
attachment, the Office record will be changed to show the applicant information that was established prior
to the filing of the request under § 1.46(c), a corrected application filing receipt showing the previously
established applicant information will be sent to the applicant, and the previously established applicant
information will be printed on the patent.

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Heather Laughrey/
Publication Branch

Office of Data Management
(571) 272-4200
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Application No. 15857553

APPLICATION FILED ON OR AFTER SEPTEMBER 16, 2012,
NOT IN COMPLIANCE WITH 37 CFR 1.46(c)

The § 1.46(c) request identified below was improper for the reason(s) indicated below and was
mistakenly accepted by the Office. The corrected/updated applicant name or the change of
applicant was mistakenly printed on the application filing receipt dated 12/03/2018.

The request filed under § 1.46(c)(1)! to correct or update the name of the applicant or under §
1.46(c)(2) to change the applicant was improper for the reason(s) indicated below:

No application data sheet under § 1.76 specitying the correct or updated name of the applicant in
the applicant information section in accordance with § 1.76(c)(2) was filed.

An application data sheet was filed but it did not comply with § 1.76(c)(2) in that underlining was
not used for insertions and/or strike-through or brackets was not used for text removed.

An application data sheet was filed but it was not signed.

An application data sheet was filed and signed but it was not signed in accordance with §1.76(e)
and §1.33(b).

Other:

L DI O O

The request filed 11/28/2018 under § 1.46(c)(2)> to change the applicant was improper for the
reason(s) indicated below:

No statement under §3.73(c) was filed.

A statement under § 3.73(c) was filed but it did not identify the assignee as required by §
3.73(c)(1).

A statement under § 3.73(c) was filed but it neither provided documentary evidence of chain of
title in accordance with § 3.73(c)(1)(i) nor provided a statement specifying the location (reel and
frame number) in the Office’s assignment records of such documentary evidence of chain of title.

A statement under § 3.73(c) was filed but it did not include the statement as required by §
3.73(d)().

A statement under § 3.73(c) was filed but it was not signed.

A statement under § 3.73(c) was filed and signed but it was not signed in accordance with §
3.73(d)(2) or (d)(3)

Other:

N I I <1

Depending on the request above, a timely response to this notice must include one of the following:

IFor 1.46(c)(1): A compliant application data sheet
2For 1.46(c)(2): A compliant application data sheet and a compliant § 3.73(c) statement

It should also include a transmittal letter requesting that the Office continue to recognize the
applicant information as printed on the above-identified application filing receipt and that the
Office print the patent accordingly.
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Modified PTO/AIA/82 (07-12)

GENERAL POWER OF ATTORNEY BY APPLICANT
FOR UNITED STATES PATENT

I hereby revoke all previous powers of attorney given in the application referenced in the attached
transmittal letter (form PTO/AIA/82A or equivalent).

I hereby appoint the practitioner associated with the following Customer Number

79141

as my/our attorney or agent, and to transact all business in the United States Patent and Trademark
Office in connection with the application referenced in the attached transmittal letter (form
PTO/AIA/82A or equivalent).

Please recognize or change the correspondence address for the application referenced in the attached
transmittal letter to the address associated with the above-mentioned Customer Number,

T am the Applicant:

[ ] ventor or Joint Inventor

D Legal Representative of a Deceased or Legally Incapacitated Inventor

.T Assignee or Person to Whom the Inventor is Under an Obligation to Assign

D 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 currently being filed in this document)

SIGNATURE of Applicant for Patent

Signature /M Date: January 9, 2013

[~~~ J s
Name/ Gail Sasaki

Titl{ Wdent and Chief Financial Officer

N
Company Netlist, Inc.

Note: Signature - this form must be signed by the Applicant or a person authorized to act on behalf of Applicant.

Submit multiple forms for more than one signature
Total of __ forms are submitted.
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Electronically filed June 4, 2019

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of:  Hyun Lee Confirmation No.: 5811
Serial No.: 15/857,553 Art Unit 2133
Filed: December 28, 2017 Examiner: Chery, Mardochee
For: TITLE OF INVENTION: Attorney Docket No.:
MEMORY MODULE 129980-5066-US
CONFIGURABLE TO
HANDSHAKE WITH A
MEMORY CONTROLLER

STATEMENT UNDER 37 C.F.R. § 3.73(¢c)

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

Sir:
Netlist, Inc., a corporation, states that it is the assignee of the entire right, title and

interest in the patent application/patent identified above by virtue of an assignment from the

inventor(s) of the parent of the patent application/patent identified above.

The assignment was recorded in the United States Patent and Trademark Office on

November 15, 2017 at Reel 044140, Frame 0019, or for which a copy thereof is attached.

The undersigned is authorized to act on behalf of the assignee.

Date: June 4, 2019 /Jamie J. Zheng/ 51,167
Jamie J. Zheng (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road
Palo Alto, CA 94304
(650) 843-4000

129980-5066-US
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Electronically filed: June 4, 2019

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Hyun Lee Confirmation No.: 5811
Serial 15/857,553 Art Unit: 2133
No.: December 28, 2017 Examiner: CHERY, MARDOCHEE
Filed: For: TITLE OF INVENTION: Attorney Docket No.: 129980-5066-US
MEMORY MODULE
CONFIGURABLE TO
HANDSHAKE WITH A
MEMORY CONTROLLER

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

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

The enclosed Amendment is being filed to address informalities identified on a Notice To
File Corrected Application Papers dated May 29, 2019 (the "Notice").

Applicant believes that no additional fees are necessitated by the present Amendment,
however, if any such fees are due, the Commissioner is hereby authorized to charge them to

Morgan, Lewis & Bockius LLP Deposit Account No. 50-0310 (order no. 129980-5066-US).

REMARKS
Statement under §3.73(c) is attached with a copy of the power of attorney as filed

November 28, 2018.

129980-5066-US Response
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CONCLUDING REMARKS

Entry of this amendment is respectfully requested.

The Examiner may contact the undersigned attorney by email

(Jmmezheng@moreanlewis.com) or by telephone (650.843.7249) to arrange a suitable time for

discussing any remaining items.

Respectfully submitted,

Date:  June 4, 2018 / Jamie J. Zheng / 51167

Jamie J. Zheng (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP

1400 Page Mill Road

Palo Alto, CA 94304

(650) 843-4000

129980-5066-US Response
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Electronic Acknowledgement Receipt

EFS ID: 36202250
Application Number: 15857553
International Application Number:
Confirmation Number: 5811

Title of Invention:

MEMORY MODULE HAVING AN OUTPUT PIN FOR PARITY ERROR IN A FIRST
MODE AND FOR TRAINING SEQUENCES IN A SECOND MODE

First Named Inventor/Applicant Name:

Hyun Lee

Customer Number:

79141

Filer:

Jamie Jie Zheng/S. Olivier

Filer Authorized By:

Jamie Jie Zheng

Attorney Docket Number:

129980-5066US

Receipt Date: 04-JUN-2019
Filing Date: 28-DEC-2017
Time Stamp: 18:43:27

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
146529
129980_5066US_STMT_POA.
1 yes 2

pdf

9b9e4aas5f72a34bd6b48281cf3806ec1990]
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Multipart Description/PDF files in .zip description
Document Description Start End
Power of Attorney 2 2
Assignee showing of ownership per 37 CFR 3.73 1 1
Warnings:
Information:
117293
2 Power of Attorney 129980_5066US_Response.pdf| no 2
22aefcdf9bc0cb262584f960179c8c279ff0e|
1
Warnings:
Information:
Total Files Size (in bytes){ 263822

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.
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Amendments to the Claims

The following listing of claims will replace all prior versions, and listings, of claims in

the application:
Listing of Claims:

1. (Currently Amended) A memory module operable with a memory controller of a host
system, comprising:

a printed circuit board having edge connections that fit into a corresponding slot of the
host system so as to be in electrical communication with the memory controller, the edge
connections including first edge connections via which the memory module receives or outputs
data signals, second edge connections via which the memory module receives address and

ARG
CORTHRRRG

trel signals, and an error edge connection in addition to the first edge connections

and the second edge connections;

dynamic random access memory elements on the printed circuit board-asd-gont

. . . . ‘. 1% . o ‘ .
A, P N P T e T T N N N L R T L N P N PN e S
FHTER RS-SRS ERE BRSO TR OR- SOIRTEa O VRN RS- SO S E- 000 oRS,;

a module controller on the printed circuit board and coupled to the dynamic random
access memory elements, the module controller having an open drain output coupled to the error

edge connection; and

(7
4"*
by
£
i

g

-

wherein the memory module is epessble-gonfigutable grate in anv of at least a first

mode and a second mode;

wherein the memory module in the first mode is configurable to perform one or more

{ memory read or write operations by communicating data signals via the first edge
connections in response to address and contrel semamand-signals received via the second edge
connections, wherein the memory module in the second mode is not accessed by the memory
controller for normal memory read or write operations, and wherein the memory module in the

second mode is sent

0 one or more training sequences-wiile-the-fisst-cdoc-connsetivas-are-nobastive,

Al fe >

wherein the module controller is configurable to receive via the second edge connections

the address and sosuswand- ' _signals associated with the one or more i

\ memory read

or write operations-ase-ie-gontret \ 11 the dynamic random access memory elements are

cathy Fhres Tva evvs eas §1
with the memory controller vi
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in accordance with the address and sesmsand i signals, and wherein the

module controller is further configurable to output via the open drain output and the error edge
connection a signal indicating a parity error having occurred while the memory module is in the
first mode;

wherein the module controller in the second mode is further configurable to provide

information related to the one or more training sequences by sutputiinga-signal

¢ the

open drain output and the error edge connection i a first sis

2. (Original) The memory module of claim 1, wherein the module controller comprises an

integrated circuit.

3. (Currently Amended) The memory module of claim 1, wherein the module controller

includes a notification circuit comprising g | armare-transistars-eash-having an open

drain coupled to the open drain output and a source coupled 1o ground.

4. (Currently Amended) The memory module of claim 3, wherein the module controller is

configurable to drive a gate of ¢

N o - NPV S
SIior SUge conneggign

5. (Currently Amended) The memory module of claim 4, wherein the module controller is

configurable to output the pasiy-es ¢ & paniy

¢ occurred by driving

o o stare-fa.a

Slven Fren ot ot e evit am e b ek O e Sy e b N o e o
the gate of the fransistor high sseh-of the-one-ormore-transistors-to-a-

agte-high-tevelto provide a

> fo~ground.
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ted 1o the one or maore AMNE SSGUENCES-ORE-OF- TP

e AN O R ARORCALANDY

S X G W

sequences by driving

output from thie high impedance s

Siasnt oo atata e o Il ctate
8. (Currently Amended) The memory module of claim 1, wherein the second edge
connections include one or more readéwrita-pins that are not active while the memory module is

in the second mode.

9. (Previously Presented) The memory module of claim_i-8, wherein the memaryv module in
the second mode 1s configurable to perfom the operations rel more fraing

module is in the second mode.

10.  (Currently Amended) A memory module operable with a memory controller of a host
system, comprising:

a printed circuit board having edge connections that fit into a corresponding slot of the
host system so as to be in electrical communication with the memory controller, the edge
connections including first edge connections via which the memory module receives or outputs

data signals, second edge connections via which the memory module receives address and

sonunand-signals, and an error edge connection in addition to the first edge connections

and the second edge connections;

dynamic random access memory elements on the printed circuit board-assd-ses

a module controller on the printed circuit board and coupled to the dynamic random

access memory elements, the module controller having an open drain output coupled to the error

R

o
sy AT Oy
> i AN O

L LAl @
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N

e gpen rput fron
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) § A o <
tow logic level, and the oth

wherein the memory module is operable in at least a first mode in which the memory

module is configurable to perform one or more memory read or write operations by

communicating data signals via the first edge connections in response to address and semsnand

:ontrol signals received via the second edge connections, and a second mode in which at-dsast

the-Hrsbadps-conneshions-arenat-astive-andthe memory module is not accessed by the memory

controller for memory read or write operations, and wherein the memory module in the second

mode is configurable to ssderge-trata ed {g one or more training

1

SeqUENCES Wi ithout commy

wherein the module controller i1 the first mode is configurable to receive via the second

)

edge connections the address and semsand-control signals associated with the one or more

memory read or write operations-asd-is-sentrab: _the dynamic random access memory

elements are conficurable o communicate ¢

signals, and wherein the

module controller in the first mode is further configurable to output via the open drain output and

the error edge connection a signal indicating a parity error having occurred in the memory
module while the memory module is in the first mode;

wherein the module controller in the second made is further configurable to output to the

memory controller &

s related to the one or more training sequences via
the open drain output and the error edge connection while the memory module is in the second

mode.

11. (Previously Presented) The memory module of claim 10, wherein the module controller

comprises an integrated circuit.

12.  (Currently Amended) The memory module of claim 10, wherein the module controller

1

\»‘\‘\ [ Ea
ers-orch-having-an

includes a notification circuit having & trans

open drain coupled to the open drain output_and & source coupled ¢ around, wherein the module

controller is configurable to output to the memory controller the stsnab-open-drain signals related

to the one or more training sequences by driving a gate of the ransistor high soas o diive the

i

s - oo v P
20 drain cutput and the ervor ed

(‘h

{\E\
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tewvel, and wherein the notification circuit is configurable to output the pasity-ssros-signal

A0 } {4l
high sach-ofithe-ane

itv.error having ocgurred by driving the gate of {he trans

T NN A O O R S et ey
Riy EAEE e b e n A 3

l-levebto provide a low impedance path between the open drain

output ¢

i ground.

14.  (Currently Amended) The memory module of claim 10, wherein the module controller is

conﬁgurable to output the ssgnabopen-drain signals related to the one or more training sequences

lowlogiclevel o the lugh

15.  (Currently Amended) The memory module of claim 10, wherein the second edge
connections include one or more seaséwsie-pins that are not active while the memory module is

in the second mode.

16.  (Previously Presented) The memory module of claim 10, wherein the second edge
connections include one or more high-order address pins that are not active while the memory

module is in the second mode.

17 Currently Amended) A method 3 WO dule-conpledwith-a-memer
y of-ar -PReRR nodule-coupl h-a-mem
o oagrdvaat Lar ot ay Nt v sy 3 2N RS " SR AT RS TR b o i e W TR AR R Re Ty
LN W M N X L SN GRS S A SN S PR G L R O N S X e R 3> T ERCATATEL VRS LA VRS AN RS RS S R A g VR NOTATRY (e ~J~ AT ey
A . 1 ) 3 . .
...... R TR caandinealatafiho ot .cueatar i Lot
Py + cadda td o N i1 + i o od eren o enaag b
R W L R NS T N R N S P e TN RN LR N v TEIOTAORY SOATTTIOTTY
acacdnieiady ¢ oy ~ R TN 1S A ata-sienals-sesond-edee
. LR TR R N 3 3 i 1
N £330 hioh s aomanaarioataadole racaiuatadaracssmsd camaaand e -
Ao I T P e hhantieat P YAt 3N Gt d
dae-sonud r-gdditondad ot g S Setrong-th

Samsung Electronics Co., Ltd.
Ex. 1096, p. 228



2 8 .2 on
4y i : on & =
¥ & 8 % W g L 2 =
s B - .2 = B4 g
% @ s 8 € o = £ B Z =
& f T § = © s & & &
A w8 2 5 2 s g 4 o ©
st . e < 5
iy & s Q e o) [} o =
A 1 £ O & < g 5 2k S g
T < # g ) %
PR S o & o o 7 o g
B2 e on = Qo W/. WJ m m [ —
B L K = ] — o ] o
i c L % e g o g 5 o
@ L B =t g ©° o =
o > = = - = 2 S g 2 L o
m & 3 B\ F o E O, & < o
i o g o ¢ o A=
bs (5] = ~ 1 o o] =
-« X o —
% P g = ; on ¥ = g 9
& o S = 9 0 = = =
A = o —= : 5 3
x & w 72} 1..\,. «nlu. = \ m.. Lnla, i n
a7 v E kL e B s 5 = & O
i s 2 3 5 o H 2 @ = Z
7 g B — ™ = & «®
: 2Ed 23 i
T o anur & < O Lo © g
% T o = Z = < ¢ ©
¢ & o
L > 2 5, o2
8 & b5 S Y
m/. = @] 32} o Nu i m
5 £ , o & 2
m 5] > o & 5
5] g E < 7 8 °
; g & -
[T ] ) : S @i T Q
% en n o = b2 S ) 5 QO
® g O o = % TR
4 @ w - = & tee & Ed o
=y s B2 2 o = 2 2 B
g g 2 R B B
Q Q (ST i % &
S < 2 3 4 B
£ E £ £ 3 o6& &
o & @ T o Z o6 Dl oa & T &
Z E B T g .S A R - B
: = 5 & 2% f Loz oy 5% 8
= g 2 ° = & f 2 & =
5 5 2 5 = 4 oY Lo w
. = prv IS «nnu. & - o Z e 0
224 o] o} - A s N\A b o oo
= ; < WM o 3 hnt o - PN A “
. A - s o A N B N A
4 on F g @ = oE
s 53 (] on wiha ) g on ot “
2 E 3 Z £ 2 5 g F w g = w
A ] & = E = A 4 & B AE
i o o0 Y P
I 2 e g 8 3 = 4 £ 3 &
s & s m S [} m; < | 4 5 & =
4l o o g Z > ob = 3 z 2 o B
. = (= ) 1)
o .z = © W. o) © m v o > 5 © B >
% ; & 3 T s % B %
o £ “ © 8 & S 3 & 2 3
& 7 5 = 2 S & 2 & i s =
8 & s & % E & O 2 s 2

Ex. 1096, p. 229

Samsung Electronics Co., Ltd.



18. (Currently Amended) The method of claim 17, wherein the second edge connections

include one or more seadiweie-pins that are not active while the memory module is trained with

the one or more training sequences.

19.  (Previously Presented) The method of claim 18, wherein the second edge connections
include one or more high-order address pins that are not active while the memory module is

trained with the one or more training sequences.

20.  (Currently Amended) The method of claim 17, wherein the memory module includes a

notification circuit having sae-sswere-transistors-east-having-a ransistor with an open drain

3

coupled to the open drain output and a source coupled to ground, wherein outputting via an open

-

3
£d

i 10 the error edge connection a signal indicating a parity error having

drain output asns

& ¢ e m
ELEA LS WX G A A WS )

occurred in the memory module comprises driving a gate of the fransiston it

adam

smere-transistorsdo-a-tegte-high-levelto provide a low impedance path between the open drain

t& ground, and wherein outputting arstgnado-provide-tafomnali

ing sequences aggl uire

21. (New) A memory module operable with a memory controller of a host system,

comprising:

a printed circuit board having edge connections that fit into a corresponding slot of the
host system so as to be in electrical communication with the memory controller, the edge
connections including first edge connections, second edge connections, and an error edge
connection in addition to the first edge connections and the second edge connections;

dynamic random access memory elements on the printed circuit board; and

a module controller on the printed circuit board and coupled to the dynamic random
access memory elements, the module controller including a transistor having a gate and an open

drain output coupled to the error edge connection;

10
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wherein the module controller is configurable to drive the gate of the transistor so as to
drive the open drain output to a first state or a second state, the first state being a low logic level
and the second state being a high impedance state;

wherein the module controller is configurable to receive via the second edge connections
memory commands associated with normal memory read or write operations and to output a set
of address and control signals for each of the normal memory read or write operations;

wherein the dynamic random access memory elements are configurable to communicate
one or more N-bit-wide data signals with the memory controller via the first edge connections in
response to the set of address and control signals, where N is at least 32;

wherein the module controller is further configurable to output via the open drain output
and the error edge connection a signal indicating a parity error having occurred during any of the
memory read or write operations by driving the open drain output and the error edge connection
to the first state;

wherein the memory module is configurable to perform operations related to one or more
training sequences while the memory module is not accessed by the memory controller for
memory read or write operations; and

wherein the module controller is configurable to provide information related to the one
or more training sequences by driving the open drain output and the error edge connection from

one of the first state and the second state to the other one of the first state and the second state.

22, (New) The memory module of claim 21, wherein the module controller further includes a
multiplexor or a logic circuit having an output coupled to the gate of the transistor, and wherein
the module controller is configurable to drive the gate of the transistor with either a first signal

related to the parity error or a second signal related to the one or more training sequences.

23, (New) The memory module of claim 22, wherein the transistor has a source coupled to
ground, wherein the module controller is configurable to output the signal indicating a parity
error having occurred by driving the gate of the transistor high to provide a low impedance path
between the open drain output and ground, and wherein the module controller is configurable to
provide the information related to the one or more training sequences by driving the open drain

output from a high impedance state to ground or from ground to the high impedance state.

11

Samsung Electronics Co., Ltd.
Ex. 1096, p. 231



24. (New) The memory module of claim 21, wherein the memory module is configurable to
perform the operations related to the one or more training sequences while the memory module

is not communicating signals via the first edge connections.

12
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REMARKS

This amendment is in response to the Notice of Allowance dated March 29, 2019, and is

filed with a Request for Continued Examination.

Claims 1, 3-8, 10, 12-15, 17-18, and 20 have been amended. New claim 21-24 are

presented.
Support for the amendments can be found throughout the specification and drawings of
the application as filed (e.g., paragraphs [0016], [0018], [0019], [0035]-[0037], and [0040]). No

new matter has been added.

After entry of this amendment, the pending claims are: claims 1-24.

The Examiner is invited to call the undersigned attorney at (650) 843-4000, if a telephone

call could help resolve any remaining items.

Respectfully submitted,

Date:  July 1, 2019 /Jamie J. Zheng/ 51,167
Jamie J. Zheng (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
Phone: (650) 843-4000
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IN THE SPECIFICATION

Please replace the Title of the application with the following:

MEMORY MODULE HAVING AN QPEN-DRAIN. OUTPUT PIN FOR PARITY
ERROR IN A FIRST MODE AND FOR TRAINING SEQUENCES IN A SECOND MODE
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Please replace the Abstract of the Disclosure with the following:

According to certain aspects, a memory module is coupled to a memory controller of a host

computer system via an interface. The memory module is operable in at least a second mode and

$

MEMOTY MOguie 18 net aceessed by the memo

The memory module in the first mode is configured to perform one or more memory read or write
operations not associated with the one or more training sequences by communicating data signals

11 output pin via which the memory

with the memory module. The memory module has an gpe

module output a signal indicating a parity error having occurred while the memory module is

o . " .
Yoyt e L TEOATTYION vrvan AT TENGEOS e TRy ¢
perfonming a nonmal memory read or wride

<

poraioniseshe-festanede, and via which the memory

module output a signal related to the one or more training sequences-is-tire-second-nade.
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Under the Paperwork Reduction Act of 1995, no persons are req

ired to respond to a collection of informa

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGCE
tion unless it displays a valid OMB control number.

J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR

1.16(}))

PATENT APPLICATION FEE DETERMINATION RECORD | Aeplication or Docket Number | Fiing Date
Substitute for Form PTO-875 15/857,553 12/28/2017 (7o be Mailed
ENTITY: LARGE (JsmaLL (J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] Basic FEE N/A NA N/A
(37 CFR 1.16(a), (b), or ()
(] sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
[J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NiA NiA N/A
TOTAL CLAIMS ) .
(37 CFR 1.16(i)) minus 20 = x 380 -
INDEPENDENT CLAIMS ‘ .
(37 CFR 1.16(h)) minus 3 = x $420 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DéT:Tqu??glC)N SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 07/01/2019 Z‘E#"EAF'{N'NG ’;g'&"\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
E ggt;lm.wsu; 24 Minus | ** 20 =4 x $100 = 400
o R vinos | -3 - x $460 - 460
< J Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 860
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
RE/';"F"}'E';‘NG PRNEL\J/'\IAC?LIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
'E AMENDMENT PAID FOR
| Total * i *x - -
= | 37CFR1.160) Minus — x s0 -
O | Independent « : ek - _
E 370»% L16(n) Minus — X $ 0 -
E Application Size Fee (37 CFR 1.16(s))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/ELMIRAY HALL/

*** 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 number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will 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.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
79141 7590 08/09/2019
Morgan, Lewis & Bockius LLP (PA)(J. Zheng) CHERY, MARDOCHEE
1400 Page Mill Road
Palo Alto, CA 94304 | ARTONIT papRNOMBER |
2133
DATE MAILED: 08/09/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/857,553 12/28/2017 Hyun Lee 129980-5066-US 5811

TITLE OF INVENTION: MEMORY MODULE HAVING AN OUTPUT PIN FOR PARITY ERROR IN A FIRST MODE AND FOR TRAINING SEQUENCES
IN' A SECOND MODE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 11/12/2019

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

79141 7590 08/09/2019 Certificate of Mailing or Transmission
Morgan Lewis & Bockius LLP (PA)(J Zheng) I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ . ' States Postal Service with sufficient postage for first class mail in an envelope
1400 Page Mill Road addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Palo Alto. CA 94304 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/857,553 12/28/2017 Hyun Lee 129980-5066-US 5811
TITLE OF INVENTION: MEMORY MODULE HAVING AN OUTPUT PIN FOR PARITY ERROR IN A FIRST MODE AND FOR TRAINING SEQUENCES
IN A SECOND MODE
APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 11/12/2019

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
CHERY, MARDOCHEE 2133 711-154000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/857,553 12/28/2017 Hyun Lee 129980-5066-US 5811
| EXAMINER |
79141 7590 08/09/2019
Morgan, Lewis & Bockius LLP (PA)(J. Zheng) CHERY, MARDOCHEE
1400 Page Mill Road
Palo Alto, CA 94304 | ART UNIT PAPER NUMBER |

2133

DATE MAILED: 08/09/2019

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5§ U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. 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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Application No. Applicant(s)
. . 15/857,553 Lee, Hyun
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
MARDOCHEE CHERY 2133 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4) This communication is responsive to the RCE filed 07/01/2019.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-24 . As a result of the allowed claim(s), 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.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) JAIl b) (JSome  *c) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No. ___
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {(not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.3 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0J Examiner's Comment Regarding Requirement for Deposit 7. Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/MARDOCHEE CHERY/ 08/05/2019
Primary Examiner, Art Unit 2133

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190805
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |sss7 553 Lee, Hyun
H “ “m “‘ Examiner Art Unit
MARDOCHEE CHERY 2133

CPC

Symbol Version
GO6F 13 1694 F 2013-01:01
G11C 5 04 | 2013-01-01
G11C 7 1063 | 2013-01:01
GO6F 13 1668 | 2013:01:01
GO6F 9 445 | 20713-01-01
GO6F 13 24 I 2013-01-01
GO6F 3 0619 | 2013-01-01
GO6F 3 0632 1 2013-01-01
GO6F 0659 | 2013-01-01
GO6F 3 0673 | 2013-01-01
GO6F 11 1068 | 2013-01-01
G11C 29 52 | 2013-01-01
GO6F 12 0646 | 20130101
G11C 2207 2254 A 2013:01:01
G11C 5 00 A 2013-01-01
G11C 7 1066 A 2013-01-01
G11C 16 26 A 2013-01-01
G11C 29 78 A 20130401
G11C 2029 4402 A 2043:01=01
CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 24
/MARDOCHEE CHERY/ 05 August 2019 . . -
Primary Examiner, Art Unit 2133 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20190805
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Issue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

15/857,553 Lee, Hyun
Examiner Art Unit
MARDOCHEE CHERY 2133

INTERNATIONAL CLASSIFICATION

CLAIMED

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

711

154

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

Primary Examiner, Art Unit 2133
(Primary Examiner)

NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 24
/MARDOCHEE CHERY/ 05 August 2019

O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No.: 20190805
Page 2 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |sss7 553 Lee, Hyun

MARDOCHEE CHERY 2133

Claims renumbered in the same order as presented by applicant {7 CPA ] T.D. (] R1.47
CLAIMS

Final |Original|Final |Original|Final |Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original
1 10 19
2 11 20
3 12 21
4 13 22
5 14 23
6 15 24
7 16
8 17
9 18
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 24
/MARDOCHEE CHERY/ 05 August 2019 ) ) -
Primary Examiner, Art Unit 2133 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20190805
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 15/857 553 Lee, Hyun
H““HH“ “H““ ‘ NHW . |
MARDOCHEE CHERY 2133
CPC - Searched*
Symbol Date Examiner
G11C5/00 G11C16/26 G11C2029/4402 G11C29/78 G11C7/1066 02/03/2019 MC
(GO6F13/1694 or GO6F12/0646 or GO6F3/0619 or G11C29/52 or MC
GO06F11/1068 or GO6F3/0673 or GO6F3/0659 or GO6F3/0632 or GO6F13
/24 or GO6F9/445 or GO6F13/1668 or G11C7/1063 or G11C5/04 or 08/05/2019
G11C2029/4402 or G11C5/00 or G11C7/1066 or G11C16/26 or G11C29
/78 or G11C2207/2254).cpc.
CPC Combination Sets - Searched*
Symbol Date Examiner
G11C5/00 G11C16/26 G11C2029/4402 G11C29/78 G11C7/1066 02/03/2019 MC
(GO6F13/1694 or GO6F12/0646 or GO6F3/0619 or G11C29/52 or MC
GO06F11/1068 or GO6F3/0673 or GO6F3/0659 or GO6F3/0632 or GO6F13
/24 or GO6F9/445 or GO6F13/1668 or G11C7/1063 or G11C5/04 or 08/05/2019
G11C2029/4402 or G11C5/00 or G11C7/1066 or G11C16/26 or G11C29
/78 or G11C2207/2254).cpc.
US Classification - Searched*
Class Subclass Date Examiner
711 154 02/03/2019 MC

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the

search.

Search Notes

Search Notes Date Examiner
EAST Search 08/22/2018 MC
EAST Updated 02/03/2019 MC
EAST Updated 03/15/2019 MC
EAST Updated; CPC; Inventor Assignee 08/05/2019 MC

/MARDOCHEE CHERY/ 02/04/2019
Primary Examiner, Art Unit 2133
U.S. Patent and Trademark Office Part of Paper No.: 20190805
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 15/857 553 Lee, Hyun
H““HH“ ‘HH“‘ ‘ NHW . .

MARDOCHEE CHERY 2133
Interference Search
US Class/CPC | ;5 gy pclass/CPC Group Date Examiner
Symbol

See attached 02/03/2019 MC

/MARDOCHEE CHERY/ 02/04/2019

Primary Examiner, Art Unit 2133

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20190805
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EAST Search History

EAST Search History

EAST Search History (I nterference)

Ref

Hit

\Search Query

DBs

Default jiPlurals {Time
Operator Stamp

L1

§((contro|ler circuit configured cause memory
imodule enter$3 initialization mode in response
dcommand host computer system memory
§modu|e execut$3 at least one initialization
§sequence during initialization mode) and (at
ileast one output$3 defin$3 function operational
imode according to industry standard but
{lundefined industry standard initialization mode)
nd (notification circuit output$3 notification
ignal indicat$3 status initialization mode
imemory controller via least output$4)).cim.

USPAT

SAME ON 2019/08/05
14:40

((controller circuit configured cause memory
imodule enter$3 initialization mode in response
iicommand host computer system memory
imodule execut$3 at least one initialization
‘fsequence during initialization mode) and (at
{lleast one output$3 defin$3 function operational
iimode according to industry standard but
§undefined industry standard initialization mode)
ifand (notification circuit output$3 notification
iisignal indicat$3 status initialization mode
imemory controller via least output$4)).cim.

USPAT

SAME ON 2019/08/05
14:40

8/5/2019 2:56:36 PM
C:\ Users\ mchery\ Documents\ EAST\ Workspaces\ 13942721.wsp

file:///C/Users/mchery/Documents/e-Red%20Folder/15857553/EASTSearchHistory.15857553_Accessible Version.htm[8/5/2019 2:56:41 PM]
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {iHits Search Query DBs Default {Plurals {iTime
# Operator Stamp
L3 138210 {(GO6F13/1694 or GO6F12/0646 or US-PGPUB; {OR ON 2019/08/05
GO6F3/0619 or G11C29/52 or USPAT; 14:42
GO6F11/1068 or GO6F3/0673 or USOCR;
GO6F3/0659 or GO6F3/0632 or FPRS; EPO;
GO6F13/24 or GO6F9/445 or JPO;
GO6F13/1668 or G11C7/1063 or DERWENT;
G11C5/04 or G11C2029/4402 or IBM_TDB
G11C5/00 or G11C7/1066 or G11C16/26
or G11C29/78 or G11C2207/2254).cpc.
L4 4275 3 and (controller microcontroller micro- {US-PGPUB; {OR ON 2019/08/05
controller) same (memory $3RAM) with {jUSPAT; 14:42
(read write pre-charg$3 precharg$3 USOCR;
refresh$3) and (transistor $3FET FPRS; EPQO;
drain$3) same (controller device JPO;
microcontroller micro-controller) and DERWENT;
drain$3 IBM_TDB
L5 {30 4 and edg$3 near5 (wire port connect$3US-PGPUB; {OR ON 2019/08/05
attach$5 bond$3 drain source gate pin) {USPAT; 14:44
same ($3RAM DIM DIMM SODIMM) USOCR;
same (controller microcontroller micro- {{FPRS; EPO;
controller) JPO;
DERWENT;
IBM_TDB
L6 {15 5 and (open$3 near2 drain) US-PGPUB; {OR ON 2019/08/05
USPAT; 14:45
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
L7 i1 6 and (handshak$3 hand-shak$3) near3 {jUS-PGPUB; {{OR ON 2019/08/05
memory near5 controller near5 host USPAT; 14:45
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
L8 0 7 and @ad<"20090612" US-PGPUB; {OR ON 2019/08/05
USPAT; 14:46
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
L9 it 6 and (handshak$3 hand-shak$3 (signal {jUS-PGPUB; {{OR ON 2019/08/05
near3 (coordinat$3 arbitrat$3))) near7 {USPAT; 14:46
memory near?7 controller near7 host USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

file:///C/Users/mchery/Documents/e-Red%20Folder/15857553/EASTSearchHistory.15857553_Accessible Version.htm([8/5/2019 2:56:53 PM]
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EAST Search History

L10

6 and (FET MOSFET transistor p-
junction n-junction)

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/08/05
14:47

L11

10 and @ad<"20090612"

US-PGPUB;
USPAT,;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/08/05
14:48

L12

11 and (error fault ECC) same (wire
port connect$3 attach$5 bond$3 drain
source gate pin)

US-PGPUB;
USPAT,;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/08/05
14:52

L13

48967

(LEE near2 HYUN).in.

US-PGPUB;
USPAT;
USQOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/08/05
14:54

L14

18643

13 and @ad<"20090612"

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/08/05
14:54

L15

14 and (controller microcontroller micro-
controller) same (memory $3RAM) with
(read write pre-charg$3 precharg$3
refresh$3) and (transistor $3FET
drain$3) same (controller device
microcontroller micro-controller) and
drain$3

US-PGPUB;
USPAT;
USQOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/08/05
14:55

L16

15 and edg$3 near5 (wire port
connect$3 attach$5 bond$3 drain
source gate pin) same ($3RAM DIM
DIMM SODIMM) same (controller
microcontroller micro-controller)

US-PGPUB;
USPAT;
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2019/08/05
14:56

8/5/2019 2:56:50 PM
C:\ Users\ mchery\ Documents\ EAST\ Workspaces\ 13942721.wsp

file:///C/Users/mchery/Documents/e-Red%20Folder/15857553/EASTSearchHistory.15857553_Accessible Version.htm([8/5/2019 2:56:53 PM]
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PART B - FEE(S) TRANSMITTAL Electronically filed August 16, 2019

Complete and send this form with applicable fee(s), to:  Mail Mail Stop ISSUE FEE
Commissioner of Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All further
correspondence including the Patent, advanced orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected below or directed
otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS Note: A certificate of mailing below can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must have
its own certificate of mailing.

MORGAN, LEWIS & BOCKIUS LLP Certificate of Mailing
1400 Page Mill Road I hereby certify that this Fee(s) Transmittal is being deposited with the United
Palo Alto. CA 94304 States Postal Service with sufficient postage for first class mail in an envelope

addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR ATTY'S DOCKET NO. CONFIRMATION NO.
15/857,553 12/28/2017 Hyun Lee 129980-5066-US 5811

TITLE OF INVENTION MEMORY MODULE HAVING AN OUTPUT PIN FOR PARITY ERROR IN A FIRST MODE AND FOR
TRAINING SEQUENCES IN A SECOND MODE

[ appLN.TYPE | ENTITY STATUS | ISSUE FEE | PREV.PAIDISSUEFEE | TOTAL FEE(S)DUE | DATE DUE
nonprovisional UNDISCOUNTED 1000 0 1000 11/12/2019
[ EXAMINER [ ART UNIT | CLASS-SUBCLASS |
CHERY, MARDOCHEE 2133 711-154000
1. Change of correspondence address or indication of “Fee Address” (37 2. For printing on the patent front page, list . .
CFR 1.363). (1) the names of up to 3 registered patent 1. Morgan, Lewis & Bockius LLP

O Change of correspondence address (or Change of Correspondence attorneys or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a

e o member a registered attorney or agent) and the
[0 “Fee Address” indication (or “Fee Address” Indication form PTO/SB/47) | pames of up to 2 registered patent attorneys or

attached. Use of a Customer Number is required. agents. If no name is listed, no name will be 3.

printed

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for recordation
as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE: (B) RESIDENCE: (CITY and STATE OR COUNTRY)
NETLIST, INC. Irvine, CA

Please check the appropriate assignee category or categories (will not be printed on the patent) [] Individual [X] Corporation or other private group entity [] Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above.)
X Issue Fee [ A check in the amount of the fee(s) enclosed

O Advanced Order - # of Copies  _ [ Payment by credit card. Form PTO-2038 is attached.

X The Director is hereby authorized to charge the required fee(s), or credit any overpayment, to
Deposit Account Number 50-0310 (order no. 129980-5066-US).

5. Change in Small Entity Status (from status indicated above) NOTE: Absent a valid certification of Micro Entity (see form PTO/SB/15A and 15B), issue fee payment in
[ a. Applicant certifying micro entity status. See 37 CFR 1.29. the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken to be a

[0 Applicant asserting small entity status. See 37 CFR 1.27. notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity

[ Applicant changing to regular undiscounted fee status. status, as applicable.

NOTE: This form must be sign in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature / Jamie J. Zheng / Date: August 16, 2019
Printed Name: Jamie J. Zheng Registration No. 51,167
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Electronic Patent Application Fee Transmittal

Application Number:

15857553

Filing Date:

28-Dec-2017

Title of Invention:

MEMORY MODULE HAVING AN OUTPUT PIN FOR PARITY ERROR IN A FIRST

MODE AND FOR TRAINING SEQUENCES IN A SECOND MODE

First Named Inventor/Applicant Name:

Hyun Lee

Filer:

Jamie Jie Zheng/S. Olivier

Attorney Docket Number:

129980-5066-US

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SuB—;I'S(t;)I in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsSD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1000
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Electronic Acknowledgement Receipt

EFS ID: 36904638
Application Number: 15857553
International Application Number:
Confirmation Number: 5811

Title of Invention:

MEMORY MODULE HAVING AN OUTPUT PIN FOR PARITY ERROR IN A FIRST

MODE AND FOR TRAINING SEQUENCES IN A SECOND MODE

First Named Inventor/Applicant Name:

Hyun Lee

Customer Number:

79141

Filer:

Jamie Jie Zheng/S. Olivier

Filer Authorized By:

Jamie Jie Zheng

Attorney Docket Number:

129980-5066-US

Receipt Date: 16-AUG-2019
Filing Date: 28-DEC-2017
Time Stamp: 20:04:05

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E20198FK04254376

Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
115432
1 Issue Fee Payment (PTO-85B) 129980-506US_Issue_Fee.pdf no 1
53d1977d76f6d222842b52abefe4c43ff7b2)
ad31
Warnings:
Information:
30485
2 Fee Worksheet (SB06) fee-info.pdf no 2
ecc24baeb0613aa788575bf19e2be941e27|
Warnings:
Information:
Total Files Size (in bytes){ 145917

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/857,553 12/28/2017 2133 2740 129980-5066-US 7 1
CONFIRMATION NO. 5811
79141 CORRECTED FILING RECEIPT

1400 Pago Mil Boad e anerd) 000 AR T

Palo Alto, CA 94304
Date Mailed: 08/21/2019

Receipt is acknowledged of this non-provisional utility 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 FIRST INVENTOR, 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 corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction 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 provided that the request is grantable.

Inventor(s)

Hyun Lee, Ladera Ranch, CA;
Applicant(s)

Netlist, Inc., Irvine, CA;

Power of Attorney: The patent practitioners associated with Customer Number 79141

Domestic Priority data as claimed by applicant
This application is a CON of 15/088,115 04/01/2016 PAT 9858218
which is a CON of 13/942,721 07/16/2013 PAT 9311116
which is a CON of 12/815,339 06/14/2010 PAT 8489837
which claims benefit of 61/186,799 06/12/2009

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.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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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: 01/23/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/857,553

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

MEMORY MODULE HAVING AN OPEN-DRAIN OUTPUT PIN FOR PARITY ERROR IN A FIRST
MODE AND FOR TRAINING SEQUENCES IN A SECOND MODE

Preliminary Class
711
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

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
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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
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
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.C/

Electronically filed March 21, 2019
INFORMATION DISCLOSURE Application Number 15/857,553
STATEMENT BY APPLICANT Filing Date December 28, 2017
First Named Inventor Hyun Lee
Substitute for Form 1449-PTO Art Unit 2133
Examiner Name Chery, Mardochee
Sheet 1 of | 1 Attorney Docket Number | 7129980-5066-US

U.S. PATENT DOCUMENTS

Examiner | Cite Document Number Publication Date Name of Patentee or Applicant W;::f:;’g:\:;;ﬂf&;;r;ss’ or
i i e > . .
Initials No. Number - Kind Code MM-DD-YYYY of Cited Document Relevant Figures Appear
FOREIGN PATENT DOCUMENTS
Foreign Patent
- . . Document L. Pages, Columns, Lines,
Framiner | Qe |G Coger | Lt | Mameatbuenes o | Wi keloant b | T
’ Number* - Kind or Relevant Figures Appear
Code’(if known)
NON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
Initials No. journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published
Inter Partes Review of US Patent N0.9535623, Case No. IPR2018-00303, Final
Written Decision, filed March 21, 2019

ALIL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.C/

Examiner
Signature
DB2/ 35663151.1

Date

Considered 08/15/2019

/MARDOCHEE CHERY/
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e UNITED STATES PATENT AND TRADEMARK OFFICE

ENES UNITED STATES DEPARTMENT OF COMMERCE
R United States Patent and Trademark Office
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| APPLICATION NO. ISSUE DATE | PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/857.553 11/12/2019 10474595 129980-5066-US 5811
79141 7590 10/23/2019
Morgan, Lewis & Bockius LLP (PA)(J. Zheng)
1400 Page Mill Road

Palo Alto, CA 94304

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Hyun Lee, Ladera Ranch, CA;
Netlist, Inc., Irvine, CA;

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 USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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