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RESPONSE AFTER FINAL REJECTION 

Commissioner: 

In response to the Final Office Action mailed July 13, 2023, and the Advisory Action 

mailed August 18, 2023, Applicant submits the following Amendment and Remarks. 

Listing of Claims begins on page 2. 

Remarks begin on page 6. 

Applicant does not believe that extensions of time are required beyond those provided for 

in documents accompanying this paper. However, if additional extensions of time are necessary 

to prevent abandonment of this application, then such extensions of time are hereby petitioned 

under 37 C.F.R. § 1.136(a), and any additional fees required to continue prosecution or appeal of 

this application (including issue fee, fees for net addition of claims or forwarding to appeal) are 

hereby authorized to be charged to our Deposit Account No. 22-0585. 
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LISTING OF CLAIMS 

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

application. 

1 (Canceled) 

2. (Currently amended) A dual in-line memory module (DIMM) comprising: 

a printed circuit board (PCB) including a set of voltage supply lines electrically 

connected to corresponding edge connections of a first set of edge connections, sixty four data 

lines electrically connected to corresponding edge connections of a second set of edge 

connections, and a set of address and control lines electrically connected to corresponding edge 

connections of a third set of edge connections; 

a DIMM interface including the first, second and third set of edge connections, the 

DIMM interface configured to (i) fit into a memory socket connector of a host system, and (ii) 

provide a conduit for power, sixty four data signals, and address and control signals between the 

host system and the DIMM via the first, second and third set of edge connections, respectively; 

a controller including a voltage monitor circuit and nonvolatile memory, the controller 

coupled to the PCB and to an input voltage supply line of the set of voltage supply lines, the 

voltage monitor circuit configured to (i) receive and monitor an input voltage from the input 

voltage supply line, (ii) generate a trigger signal upon detecting a trigger condition, and (iii) 

transmit the trigger signal to other portions of the controller, wherein the controller is configured 

to perform one or more operations in response to the trigger signal, the one or more operations 

including a write operation to write data into the non-volatile memory, and wherein the trigger 

condition occurs when the input voltage exceeds a first preset threshold voltage that is above an 

operating voltage of the DIMM; 

a plurality of components coupled to the PCB, the plurality of components including a 

plurality of double data rate (DDR) synchronous dynamic random access memory (SDRAM) 

devices; and 

first, second, third and fourth buck converters coupled to the PCB and to the input 
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voltage supply line and configured to (i) receive power from the input voltage supply line, (ii) 

generate first, second, third and fourth regulated voltages, respectively, from the power received 

from the input voltage supply line, and (iii) output the first, second, third and fourth regulated 

voltages via first, second, third, and fourth regulated voltage lines, respectively; 

wherein each component of the plurality of components (i) is not electrically connected 

to the input voltage supply line, (ii) is electrically connected to one or more of the first, second, 

third and fourth regulated voltages lines, and (iii) receives power only from one or more of the 

first, second, third and fourth regulated voltage lines, and wherein the plurality of DDR SDRAM 

devices (i) is not electrically connected to the input voltage supply line, and (ii) receives power 

only from one or more of the first, second, third and fourth regulated voltage lines. 

3. (Previously presented) The DIMM of claim 2, wherein the controller is further 

configured to control a plurality of power transition sequences. 

4. (Currently amended) The DIMM of claim 3, wherein the plurality of power transition 

sequences includes first and second power transition sequences, the first power transition 

sequence includes turning power on or off to the first regulated voltage line in response to a first 

trigger condition of a plurality of trigger conditions, and the plurality of trigger conditions 

includes a request from the host. 

5. (Currently amended) The DIMM of claim 4, wherein the input voltage supply line is a 

first input voltage supply line, and wherein the first, second, third and fourth buck converters are 

coupled to a second input voltage supply line, and 

wherein, during the second power transition sequence, the first, second, third and fourth 

buck converters are further configured to (i) receive power from the first input voltage supply 

line or the second input voltage supply line in response to a second trigger condition of the 

plurality of trigger conditions, (ii) generate, respectively, the first, second, third and fourth 

regulated voltages from either the power received from the first input voltage supply line or the 

power received from the second input voltage supply line, and (iii) e-output the first, second, 

third and fourth regulated voltages via the first, second, third, and fourth regulated voltage lines, 

respectively. 
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6. (Currently amended) The DIMM of claim 24, wherein the controller is further 

configured to generate a respective trigger signal of a  plurality of trigger signals in connection 

response to with a respective trigger condition of the plurality of trigger conditions, wherein the 

plurality of trigger conditions that-include (i) a request from the host system and  or (ii) the 

voltage monitor circuit  detecting input voltage level  deviation from one or more threshold 

voltages. 

7. (Previously presented) The DIMM of claim 6, wherein the one or more threshold 

voltages include threshold voltages specified as certain voltage values. 

8. (Previously presented) The DIMM of claim 6, wherein the one or more threshold 

voltages include threshold voltages corresponding to percentages of an operating voltage. 

9. (Previously presented) the DIIVIM of claim 4, wherein the DIMM is configured to 

operate in a plurality of states including a first state and a second state, wherein the DIIVIM is 

further configured (i) to operate in the first state while power is turned on to the first regulated 

voltage line, and (ii) to operate in the second state while power is turned off to the first regulated 

voltage line. 

10. (Previously presented) The DIMM of claim 9, wherein the first power transition 

sequence further includes turning power on to the plurality of DDR SDRAM devices, during 

both the first and second states, via one or more of the second, third and fourth regulated voltage 

lines. 

11. (Currently amended) The DIMM of claim 10 further comprising: 

a register coupled to the PCB, te-the first regulated voltage line, and te-the set of address 

and control lines, wherein: 

during the first state, the register is configured to (i) receive and register address and 

control signals from the host via the set of address and control lines, and (ii) output registered 

address and control signals  to the plurality of the DDR SDRAM devices, and 

during the second state, the register does not couple  output registered  address and control 

signals  from the host to the plurality of the DDR SDRAM devices. 
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12. (Previously presented) The DIMM of claim 2, wherein the DEVIM interface 

comprises a standard 240-pin DDR2 edge connector. 

13. (Previously presented) The DIMM of claim 2, wherein the controller is further 

configured to periodically perform the one or more operations at regular intervals of time. 

14. (Previously presented) The DIMM of claim 13, wherein the regular intervals of 

time are every millisecond. 

15. (Previously presented) The DIMM of claim 2, wherein two of the first, second, 

third and fourth buck converters are configured to operate as a dual-buck converter. 
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REMARKS 

The Final Office Action mailed July 13, 2023, has been carefully considered. 

Interview Record 

Applicants gratefully acknowledge the courtesy extended to the undersigned 

representative during the Examiner interview conducted on September 13, 2023 between Mr. 

Khaled Shami, Mr. Marwan Fawal, and Examiner Hashem Farrokh. The substance of the 

interview related to the 35 USC 112(a) rejection as discussed below. 

Reiection(s) Under 35 U.S.C. 112, First Paragraph 

Claims 2-15 stand rejected under 35 U.S.C. § 112, first paragraph, as allegedly failing to 

comply with the written description requirement. The claims allegedly contain subject matter 

which was not described in the specification in such a way as to reasonably convey to one skilled 

in the relevant art that the inventor or a joint inventor, or for applications subject to pre-A/A 35 

U.S.C. 112, the inventor(s), at the time the application was filed, had possession of the claimed 

invention. 

Applicants respectfully disagree. The subject matter at issue is a fourth buck converter 

and a fourth regulated voltage, and as pointed out during the Examiner interview, paragraphs 

[00148] — [00149] of the originally-filed description, as well as FIG. 16 of the drawings, are 

example locations where support for these claimed components can be found. 

Specifically, voltage conversion element 1120 is shown in FIG. 16 as comprising a buck 

converter 1122 (i.e. 1st buck converter); dual buck converter 1124 (i.e. 2nd and 3rd buck 

converters); and buck-boost converter 1126 (i.e. 4th buck converter). In addition, paragraph 

[00148] states that "[t]he conversion element 1120 may comprise a plurality of subblocks 1122, 

1124, 1126 as schematically illustrated by FIG. 16," that "[t]he sub-blocks [1122, 1124, 1126] 

may comprise various converter circuits such as buck-converters, boost converters, and buck-
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boost converter circuits," and that "sub-block 1122 comprises a buck converter, sub-block 1124 

comprises a dual buck converter, and sub-block 1126 comprises a buck-boost converter as 

schematically illustrated by FIG. 16." (11. 4-9). Hence there are four buck converters described in 

[0148] that are referenced to schematic illustration of FIG. 16. 

FIG. 16 schematically illustrates and labels the sub-blocks 1122, 1124, 1126 of the 

conversion element 1120 matching the description of paragraph [0148]. Specifically, the sub-

block 1122 is labeled "Buck Converter", the sub-block 1124 is labeled "Dual Buck Reg/Conv", 

and the sub-block 1126 is labeled "Buck-Boost Converter". Hence there are four buck converters 

illustrated in FIG. 16, which further shows the buck converters 1122, 1124, 1126 outputting four 

regulated voltages: 1102, 1104, 1105 and 1107. 

Further support for a fourth buck converter and fourth regulated voltage can be found in 

paragraph [00149], which states that "[for example, there may be more or less sub-blocks [in 

conversion element 1120] which may comprise other types of converters (e.g., pure boost 

converters) or which may produce different voltage values." (11. 3-5). 

For these reasons at least, Applicants respectfully maintain that the claimed fourth buck 

converter and fourth regulated voltage are sufficiently described in the specification to meet the 

written description requirement of 35 U.S.C. § 112, and the rejection thereunder should be 

withdrawn. 

Amendment to Claims 

Claims 2, 4-6 and 11 have been amended for improved clarity in particularly pointing out 

and distinctly claiming certain aspects of the invention. No amendment made is related to the 

statutory requirements of patentability unless expressly stated herein. No amendment is made 

for the purpose of narrowing the scope of any claim, unless Applicant argues herein that such 

amendment is made to distinguish over a particular identified reference or combination of 

references. Any remarks made herein with respect to a given claim or amendment is intended 
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only in the context of that specific claim or amendment, and should not be applied to other 

claims, amendments or aspects of the claimed arrangement. 

Conclusion 

In view of the preceding discussion, Applicant respectfully urges that the claims of the 

present application define patentable subject matter and should be passed to allowance. 

If the Examiner believes that a telephone call would help advance prosecution of the 

present application, the Examiner is kindly invited to call the undersigned attorney at the number 

below. 

Please charge any additional required fees, including those necessary to obtain extensions 

of time to render timely the filing of the instant Amendment and/or Reply to Office Action, or 

credit any overpayment not otherwise credited, to our deposit account no. 22-0585. 

Respectfully submitted, 

Date: DRAFT 
Vorys, Sater, Seymour, and Pease LLP 
1909 K Street, NW 9th Floor 
Washington, DC 20006-1152 
Customer No.: 151145 
Tel: (202) 467-8800 

/DRAFT/ 
Khaled Shami, Reg. No. 38,745 
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LISTING OF CLAIMS 

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

application. 

1 (Canceled) 

2. (Currently amended) A dual in-line memory module (DIMM) comprising: 

a printed circuit board (PCB) including a set of voltage supply lines electrically 

connected to corresponding edge connections of a first set of edge connections, sixty four data 

lines electrically connected to corresponding edge connections of a second set of edge 

connections, and a set of address and control lines electrically connected to corresponding edge 

connections of a third set of edge connections; 

a DIMM interface including the first, second and third set of edge connections, the 

DIMM interface configured to (i) fit into a memory socket connector of a host system, and (ii) 

provide a conduit for power, sixty four data signals, and address and control signals between the 

host system and the DIMM via the first, second and third set of edge connections, respectively; 

a controller including a voltage monitor circuit and nonvolatile memory, the controller 

coupled to the PCB and to an input voltage supply line of the set of voltage supply lines, the 

voltage monitor circuit configured to (i) receive and monitor an input voltage from the input 

voltage supply line, (ii) generate a trigger signal upon detecting a trigger condition, and (iii) 

transmit the trigger signal to other portions of the controller, wherein the controller is configured 

to perform one or more operations in response to the trigger signal, the one or more operations 

including a write operation to write data into the non-volatile memory, and wherein the trigger 

condition occurs when the input voltage exceeds a first preset threshold voltage that is above an 

operating voltage of the DIMM; 

a plurality of components coupled to the PCB, the plurality of components including a 

plurality of double data rate (DDR) synchronous dynamic random access memory (SDRAM) 

devices; and 

first, second, third and fourth buck converters coupled to the PCB and to the input 

- 2 - 
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voltage supply line and configured to (i) receive power from the input voltage supply line, (ii) 

generate first, second, third and fourth regulated voltages, respectively, from the power received 

from the input voltage supply line, and (iii) output the first, second, third and fourth regulated 

voltages via first, second, third, and fourth regulated voltage lines, respectively; 

wherein each component of the plurality of components (i) is not electrically connected 

to the input voltage supply line, (ii) is electrically connected to one or more of the first, second, 

third and fourth regulated voltages lines, and (iii) receives power only from one or more of the 

first, second, third and fourth regulated voltage lines, and wherein the plurality of DDR SDRAM 

devices (i) is not electrically connected to the input voltage supply line, and (ii) receives power 

only from one or more of the first, second, third and fourth regulated voltage lines. 

3. (Previously presented) The DIMM of claim 2, wherein the controller is further 

configured to control a plurality of power transition sequences. 

4. (Currently amended) The DIMM of claim 3, wherein the plurality of power transition 

sequences includes first and second power transition sequences, the first power transition 

sequence includes turning power on or off to the first regulated voltage line in response to a first 

trigger condition of a plurality of trigger conditions, and the plurality of trigger conditions 

includes a request from the host. 

5. (Currently amended) The DIMM of claim 4, wherein the input voltage supply line is a 

first input voltage supply line, and wherein the first, second, third and fourth buck converters are 

coupled to a second input voltage supply line, and 

wherein, during the second power transition sequence, the first, second, third and fourth 

buck converters are further configured to (i) receive power from the first input voltage supply 

line or the second input voltage supply line in response to a second trigger condition of the 

plurality of trigger conditions, (ii) generate, respectively, the first, second, third and fourth 

regulated voltages from either the power received from the first input voltage supply line or the 

power received from the second input voltage supply line, and (iii) e-output the first, second, 

third and fourth regulated voltages via the first, second, third, and fourth regulated voltage lines, 

respectively. 
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6. (Currently amended) The DIMM of claim 24, wherein the controller is further 

configured to generate a respective trigger signal of a  plurality of trigger signals in connection 

response to with a respective trigger condition of the plurality of trigger conditions, wherein the 

plurality of trigger conditions that-include (i) a request from the host system and  or (ii) the 

voltage monitor circuit  detecting input voltage level  deviation from one or more threshold 

voltages. 

7. (Previously presented) The DIMM of claim 6, wherein the one or more threshold 

voltages include threshold voltages specified as certain voltage values. 

8. (Previously presented) The DIMM of claim 6, wherein the one or more threshold 

voltages include threshold voltages corresponding to percentages of an operating voltage. 

9. (Previously presented) the DIIVIM of claim 4, wherein the DIMM is configured to 

operate in a plurality of states including a first state and a second state, wherein the DIIVIM is 

further configured (i) to operate in the first state while power is turned on to the first regulated 

voltage line, and (ii) to operate in the second state while power is turned off to the first regulated 

voltage line. 

10. (Previously presented) The DIMM of claim 9, wherein the first power transition 

sequence further includes turning power on to the plurality of DDR SDRAM devices, during 

both the first and second states, via one or more of the second, third and fourth regulated voltage 

lines. 

11. (Currently amended) The DIMM of claim 10 further comprising: 

a register coupled to the PCB, te-the first regulated voltage line, and te-the set of address 

and control lines, wherein: 

during the first state, the register is configured to (i) receive and register address and 

control signals from the host via the set of address and control lines, and (ii) output registered 

address and control signals  to the plurality of the DDR SDRAM devices, and 

during the second state, the register does not couple  output registered  address and control 

signals  from the host to the plurality of the DDR SDRAM devices. 

-4 
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12. (Previously presented) The DIMM of claim 2, wherein the DEVIM interface 

comprises a standard 240-pin DDR2 edge connector. 

13. (Previously presented) The DIMM of claim 2, wherein the controller is further 

configured to periodically perform the one or more operations at regular intervals of time. 

14. (Previously presented) The DIMM of claim 13, wherein the regular intervals of 

time are every millisecond. 

15. (Previously presented) The DIMM of claim 2, wherein two of the first, second, 

third and fourth buck converters are configured to operate as a dual-buck converter. 

-5 
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REMARKS 

The Final Office Action mailed July 13, 2023, has been carefully considered. 

Interview Record 

Applicants gratefully acknowledge the courtesy extended to the undersigned 

representative during the Examiner interview conducted on September 13, 2023 between Mr. 

Khaled Shami, Mr. Marwan Fawal, and Examiner Hashem Farrokh. The substance of the 

interview related to the 35 USC 112(a) rejection as discussed below. 

Reiection(s) Under 35 U.S.C. 112, First Paragraph 

Claims 2-15 stand rejected under 35 U.S.C. § 112, first paragraph, as allegedly failing to 

comply with the written description requirement. The claims allegedly contain subject matter 

which was not described in the specification in such a way as to reasonably convey to one skilled 

in the relevant art that the inventor or a joint inventor, or for applications subject to pre-A/A 35 

U.S.C. 112, the inventor(s), at the time the application was filed, had possession of the claimed 

invention. 

Applicants respectfully disagree. The subject matter at issue is a fourth buck converter 

and a fourth regulated voltage, and as pointed out during the Examiner interview, paragraphs 

[00148] — [00149] of the originally-filed description, as well as FIG. 16 of the drawings, are 

example locations where support for these claimed components can be found. 

Specifically, voltage conversion element 1120 is shown in FIG. 16 as comprising a buck 

converter 1122 (i.e. 1st buck converter); dual buck converter 1124 (i.e. 2nd and 3rd buck 

converters); and buck-boost converter 1126 (i.e. 4th buck converter). In addition, paragraph 

[00148] states that "[t]he conversion element 1120 may comprise a plurality of subblocks 1122, 

1124, 1126 as schematically illustrated by FIG. 16," that "[t]he sub-blocks [1122, 1124, 1126] 

may comprise various converter circuits such as buck-converters, boost converters, and buck-
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boost converter circuits," and that "sub-block 1122 comprises a buck converter, sub-block 1124 

comprises a dual buck converter, and sub-block 1126 comprises a buck-boost converter as 

schematically illustrated by FIG. 16." (11. 4-9). Hence there are four buck converters described in 

[0148] that are referenced to schematic illustration of FIG. 16. 

FIG. 16 schematically illustrates and labels the sub-blocks 1122, 1124, 1126 of the 

conversion element 1120 matching the description of paragraph [0148]. Specifically, the sub-

block 1122 is labeled "Buck Converter", the sub-block 1124 is labeled "Dual Buck Reg/Conv", 

and the sub-block 1126 is labeled "Buck-Boost Converter". Hence there are four buck converters 

illustrated in FIG. 16, which further shows the buck converters 1122, 1124, 1126 outputting four 

regulated voltages: 1102, 1104, 1105 and 1107. 

Further support for a fourth buck converter and fourth regulated voltage can be found in 

paragraph [00149], which states that "[for example, there may be more or less sub-blocks [in 

conversion element 1120] which may comprise other types of converters (e.g., pure boost 

converters) or which may produce different voltage values." (11. 3-5). 

For these reasons at least, Applicants respectfully maintain that the claimed fourth buck 

converter and fourth regulated voltage are sufficiently described in the specification to meet the 

written description requirement of 35 U.S.C. § 112, and the rejection thereunder should be 

withdrawn. 

Amendment to Claims 

Claims 2, 4-6 and 11 have been amended for improved clarity in particularly pointing out 

and distinctly claiming certain aspects of the invention. No amendment made is related to the 

statutory requirements of patentability unless expressly stated herein. No amendment is made 

for the purpose of narrowing the scope of any claim, unless Applicant argues herein that such 

amendment is made to distinguish over a particular identified reference or combination of 

references. Any remarks made herein with respect to a given claim or amendment is intended 
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only in the context of that specific claim or amendment, and should not be applied to other 

claims, amendments or aspects of the claimed arrangement. 

Conclusion 

In view of the preceding discussion, Applicant respectfully urges that the claims of the 

present application define patentable subject matter and should be passed to allowance. 

If the Examiner believes that a telephone call would help advance prosecution of the 

present application, the Examiner is kindly invited to call the undersigned attorney at the number 

below. 

Please charge any additional required fees, including those necessary to obtain extensions 

of time to render timely the filing of the instant Amendment and/or Reply to Office Action, or 

credit any overpayment not otherwise credited, to our deposit account no. 22-0585. 

Respectfully submitted, 

Date: October 17, 2023 
Vorys, Sater, Seymour, and Pease LLP 
1909 K Street, NW 9th Floor 
Washington, DC 20006-1152 
Customer No.: 151145 
Tel: (202) 467-8800 

/Khaled Shami/ 
Khaled Shami, Reg. No. 38,745 
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  from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 
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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 
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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 
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Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 
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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 inspections 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICANT: Netlist, Inc. 

SERIAL NO.: 17/582,797 

FILING DATE: 2022-01-24 

CONFIRMATION NO.: 3546 

ART UNIT: 2138 

EXAMINER: FARROKH 

TITLE: MEMORY WITH ON-MODULE POWER MANAGEMENT 

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

Commissioner: 

Notice of Prior and Concurrent Proceedings 

Applicant hereby calls to the attention of the Patent and Trademark Office the following proceedings 

involving patents that are in the family of the above-identified patent application: 

Proceeding Status 
Micron Technology, Inc.; Micron Semiconductor Products, Final Written Decision - Determining All 
Inc.; and Micron Technology Texas LLC v. Netlist, Inc., 
Case No. IPR2022-00418 (P.T.A.B.), filed January 14, 
2022 

Challenged Claims Unpatentable entered 
August 28, 2023 

Samsung Electronics Co., Ltd. v. Netlist, Inc., Case No. Institution Granted October 19, 2022 
IPR2022-00615 (P.T.A.B.), filed February 17, 2022 

Samsung Electronics Co., Ltd. v. Netlist, Inc., Case No. 
"v ; ; ; " • ' ; • . ; 

Institution Granted December 7, 2022 

Samsung Electronics Co., Ltd. v. Netlist, Inc., Case No. Institution Granted December 6, 2022 

2:21-cv-00463-JRG (EDTX Case asserting `918 and `054 Closed - Termination Date August 11, 
A 

- - 
2:22-cv-00203-JRG (EDTX Case asserting `918 and `054 Open - Filing Date June 10, 2022 
against Micron) 

1:22-cv-00134-DII (WDTX Case asserting the `833 against Open - Filing Date April 28. 2021 
Micron) 

/HASHEM FARROKH/ 10/30/2023 
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Information Disclosure Statement 

Listed on accompanying two IDS Forms PTO/SB/08a are documents that may be considered material 

to the patentability of this application as defined in 37 C.F.R. §1.56, and in compliance with the duty of 

disclosure requirements of 37 C.F.R. §§ 1.97 and 1.98. 

Applicant has listed publication dates on the attached IDS Forms based on information presently 

available to the undersigned. However, the listed publication dates should not be construed as an admission 

that the information was actually published on the date indicated. 

Applicant reserves the right to establish the patentability of the claimed invention over any of the 

information provided herewith, and/or to prove that this information may not be prior art, and/or to prove that 

this information may not be enabling for the teachings purportedly offered. 

This statement should not be construed as a representation that a search has been made, or that 

information more material to the examination of the present patent application does not exist. The Examiner 

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

Filing under 37 C.F.R. § 1.97(b). Due to the Request for Continued Examination (RCE) filed 

concurrently, this Information Disclosure Statement is being filed before the mailing date of a first Office 

Action on the merits. No statement or fee is required. 

Copies of documents NPL 1-50 and NPL 1-36 (as listed on the two PTO/SB/08a forms) are submitted. 

However, in accordance with 37 C.F.R. § 1.98(a)(2)(ii), no copies of U.S. patents and patent application 

publications are submitted. 

It is expected that the examiner will review the prosecution and cited art in the parent application no(s). 

17/328,019, filed 05-24-2021 (now U.S. Pat. No. 11,232,054), 17/138,766, filed 12-30-2020 (now U.S. Pat. 

No. 11,016,918), 15/934,416, filed 03-23-2018 (now abandoned), 14/840,865, filed 08-31-2015 (now U.S. Pat. 

No. 9,928,186); 14/489,269, filed 09-17-2014 (now U.S. Pat. No. 9,158,685); 13/559,476, filed 07-26-2012 

(now U.S. Pat. No. 8,874,831); 12/240,916, filed 09-29-2008 (now U.S. Pat. No. 8,301,833); and 12/131,873, 

filed 06-02-2008 (now abandoned) in accordance with MPEP 2001.06(b), and indicate in the next 
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communication from the office that the art cited in the earlier prosecution history has been reviewed in 

connection with the present application. 

It is respectfully requested that the Examiner initial and return a copy of the enclosed two IDS Forms, 

and indicate in the official file wrapper of this patent application that the documents have been considered. 

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or credit any 

overpayment, to our Deposit Account No. 22-0585. 

Respectfully submitted, 

VORYS, SATER, SEYMOUR and PEASE LLP 

Date: October 13, 2023 /Khaled Shami/ 
Khaled Shami, Registration No.: 38745 
Customer No.: 151145 

VORYS, SATER, SEYMOUR and PEASE LLP 
1909 K Street, NW, Stn Floor 
Washington, DC 20006-1152 
Tel: (202) 467-8800 
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P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 
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Vorys, Sater, Seymour and Pease LLP 

1909 K Street, NW 
9th Floor 
Washington, DC 20006-1152 

EXAMINER 

FARROKH, HASHEM 

ART UNIT PAPER NUMBER 

2138 

DATE MAILED: 11/08/2023 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

17/582,797 

TITLE OF INVENTION: 
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MEMORY WITH ON-MODULE POWER MANAGEMENT 

022955-000090 3546 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 02/08/2024 

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 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted 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. 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. 
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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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (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 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. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

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

151145 7590 11/08/2023 

Vorys, Sater, Seymour and Pease LLP 

1909 K Street, NW 
9th Floor 
Washington, DC 20006-1152 

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. 

Certificate of Mailing or Transmission 
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 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 
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(Signature) 

(Date) 
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EXAMINER ART UNIT CLASS-SUBCLASS 

FARROKH, HASHEM 2138 711-110000 

$0.00 $1200 02/08/2024 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

❑ Change of correspondence address (or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) attached. 

❑ "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 
Customer Number is required. 

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 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) 

2. For printing on the patent front page, list 
(1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

1 

2 

3 

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: ❑Issue Fee ❑Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

❑ Electronic Payment via Patent Center or 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) 

❑ Applicant certifying micro entity status. See 37 CFR 1.29 

❑ Applicant asserting small entity status. See 37 CFR 1.27 

❑ Applicant changing to regular undiscounted fee status. 

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. 

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 

Typed or printed name 

Date 

Registration No. 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of 3 
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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. 

17/582,797 01/24/2022 

151145 7590 11/08/2023 

Vorys, Sater, Seymour and Pease LLP 
1909 K Street, NW 
9th Floor 
Washington, DC 20006-1152 

Chi-She Chen 022955-000090 3546 

EXAMINER 

FARROKH, HASHEM 

ART UNIT PAPER NUMBER 

2138 

DATE MAILED: 11/08/2023 

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 
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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Application No. Applicant(s) 
17/582,797 Chen et al. 

Notice of Allowability Examiner Art Unit AIA (FITF) Status 
HASH EM FARROKH 2138 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.C3 This communication is responsive to 10/17/2023.

❑ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 

2.0 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. 

30 The allowed claim(s) is/are 2-15 . 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. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) ❑AII b) ❑ Some* c) ❑ None of the: 

1. ❑ Certified copies of the priority documents have been received. 
2. ❑ Certified copies of the priority documents have been received in Application No. . 

3. ❑ 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 a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

❑ 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). 

6.0 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) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 10/13/2023.

3.0 Examiner's Comment Regarding Requirement for Deposit 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

5. ❑ Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

7. ❑ Other . 

/HASHEM FARROKH/ 
Primary Examiner, Art Unit 2138 

U.S. Patent and Trademark Office 
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20231030 
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Application/Control Number: 17/582,797 Page 2 
Art Unit: 2138 

Notice of Pre-AIA or AIA Status 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

DETAILED ACTION: 

2. This office action is in response to the communication(s) filed on 10/17/2023. 

There are a total of 14 claims pending in the application. Claims 2, 4-6 and 11 have 

been amended; claim 1 has been canceled; and no new claims have been added. 

INFORMATION CONCERNING IDS: 

The information disclosure statements (IDS') submitted on 10/13/2023 are in 

compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 

statements have been considered by the Examiner. However, the documents listed as 

non-patent literature documents and shown by lined-through have not be considered by 

the Examiner. The reason for not considering is that title of actual documents are not 

readily identifiable and/or are different from IDS list. For example, in IDS listing many 

documents include an Exhibit number, which are not included in the actual documents. 

Furthermore, many of documents listed appear to have large number pages with small 

portion of pages may be relevant to the claims of current application. It is being 

suggested that applicant(s) include a title for each of one-to-one correspond to the title 

that has been listed, point to the portion(s) of the listed non-literature documents, which 

is/are directly relevant to the claims of the instant application. See MPEP 609.04(a) for 

more information. 

RESPONSE TO REMARKS: 

4. Applicant's arguments have been fully considered and the have been persuasive. 

In the final office action mailed 07/13/2023, the Examiner rejected claims 2-15 under 35 

USC § 112(a), first paragraph, indication there is no description/support for a fourth 

buck converter as claimed in the independent claim 2. However, The Applicant states 

that each of the sub-blocks 1122, 1124, and 1126 in the conversion element 1120 in the 

Fig.16 matching description of paragraph [0148] describe or support buck converters, 

Samsung Electronics Co., Ltd.
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Application/Control Number: 17/582,797 Page 3 
Art Unit: 2138 

including the fourth buck converter. Specifically, sub-block 1122 is buck converter, sub-

block 1126 is buck-boost converter, and sub-block 1124 is a dual buck converter is 

generating two regulated output voltages. Thus, the three buck converters generate or 

supply 4 regulated voltages (e.g., page 6 and 7 of the Remarks, see also the interview 

summary mailed 09/21/2023). 

REASON FOR ALLOWANCE: 

5. Claims 2-14 are considered to be allowable. 

The reason for allowance of the independent claim 2 are the following: in interpreting 

the pending claim(s), in view of the specification, the Examiner finds the claimed 

invention to be patentably distinct from the prior art of record. The prior art of record 

neither anticipates , nor renders obvious the recited combination as a whole including 

the limitation(s): 

"first, second, third and fourth buck converters coupled to the PCB and to the input voltage 

supply line and configured to receive power from the input voltage supply line, generate first, 

second, third and fourth regulated voltages, respectively, from the power received from the 

input voltage supply line, and output the first, second, third and fourth regulated voltages via 

first, second, third, and fourth regulated voltage lines, respectively; wherein each component of 

the plurality of components is not electrically connected to the input voltage supply line, is 

electrically connected to one or more of the first, second, third and fourth regulated voltages 

lines, and receives power only from one or more of the first, second, third and fourth regulated 

voltage lines, and wherein the plurality of DDR SDRAM devices is not electrically connected to 

the input voltage supply line, and receives power only from one or more of the first, second, 

third and fourth regulated voltage lines." 

6. Dependent claims 3-15 are allowable at least for the reasons indicated above 

including all the limitations of the allowable base claim 2 upon which they depend. 

7. Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

Samsung Electronics Co., Ltd.
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Application/Control Number: 17/582,797 Page 4 
Art Unit: 2138 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

DIRECTION OF FUTURE CORRESPENDENCES: 

8. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to HASHEM FARROKH whose telephone number is 

(571)272-4193. The examiner can normally be reached Monday through Friday from 

8:30 am - 5:00 pm. 

9. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Mr. Tim Vo can be reached on (571)272-3642. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

10. 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 htto://pair-direct.uspto.gov. For questions 

regarding access to the Private PAIR system, contact the Electronic Business Center 

(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 

Service Representative or access to the automated information system, call 800-786-

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

/HASHEM FARROKH/ 
Primary Examiner, Art Unit 2138 
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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. 

PATENT APPLICATION FEE DETERMINATION RECORD 
Substitute for Form PTO-875 

Application or Docket Number 
17/582,797 

Filing Date 
01/24/2022 To be Mailed 

ENTITY: E1 LARGE ID SMALL ED MICRO 

APPLICATION AS FILED - PART I 
(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) 

0 BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) 

N/A N/A N/A 

0 SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) 

N/A N/A N/A 

0 EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
(37 CFR 1.16(1)) minus 20 = x $100 = 
INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) minus 3 = x $ 480 = 

OAPPLICATION SIZE FEE (37 
CFR 1.16(s)) 

If the specification and drawings exceed 100 sheets 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 
CFR 1.16(s). 

ID MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

" If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 
(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T 02/08/2024 
CLAIMS 
REMAINING 
AFTER 
AMENDMENT 

HIGHEST 
NUMBER 
PREVIOUSLY 
PAID FOR 

PRESENT EXTRA RATE ($) ADDITIONAL FEE ($) 

Total 
(37 CFR 1.16(i)) " 19 Minus *" 20 = 0 x $100 = 0 
Independent 
(37 CFR 1.16(h)) * 3 Minus *** 3 = 0 x $ 480 = 0 
1] Application Size Fee (37 CFR 1.16(s)) 

[1] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT EXTRA RATE ($) ADDITIONAL FEE ($) 

Total 
(37 CFR 1.16(i)) Minus = x $ 0 = 

Independent 
(37 CFR 1.16(h)) Minus = x $ 0 = 

1] Application Size Fee (37 CFR 1.16(s)) 

0 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". /BRENDA L TURNER/ 
"" 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. 

Ifyou need assistance /%7 comp/et/iv the form, ca// 1-800-PTO-9199 and select option 2. 
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UNITED STATES 
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P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION # 

17/582,797 
RECEIPT DATE / TIME 

02/08/2024 04:28:49 PM Z ET 
ATTORNEY DOCKET # 

022955-000090 

Title of Invention 

MEMORY WITH ON-MODULE POWER MANAGEMENT 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111(a) 

PATENT # - 

CONFIRMATION # 3546 FILED BY Yayoi Bourne 

PATENT CENTER # 64262523 FILING DATE 01/24/2022 

CUSTOMER # 151145 FIRST NAMED Chi-She Chen 
INVENTOR 

CORRESPONDENCE - AUTHORIZED BY Michael Messinger 
ADDRESS 

Documents TOTAL DOCUMENTS: 11 

DOCUMENT 

RCE - 022955-90.pdf 

PAGES 

3 

DESCRIPTION 

Request for Continued 
Examination (RCE) 

SIZE 
(KB) 

1322 KB 

NPL--3--Decision Granting 
Institution and 
Joinder 11016918_1 PR202 

7 Non Patent Literature 36 KB 

300406.pdf 

NPL--4--Decision Granting 
Institution and 
Joinder 11232054_I PR202 

7 Non Patent Literature 36 KB 

300405.pdf 

NPL--2--IPR 
Petition_11232054 I P R202 147 Non Patent Literature 8935 KB 
300405.pdf 

NPL--1--IPR 151 Non Patent Literature 10266 KB 
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Petition_11016918 IP R202 
300406.pdf 

NPL --5--Decision Final 
Written Decision 
Determining_11016918 IP 
R202200996.pdf 

NPL--6--Decision Final 
Written Decision 
Determining_11232054 IP 
R202200999.pdf 

IDS - 022955-90.pdf 

022955-000090 2-8-24 
Amendment.pdf 

022955-000090 2-8-24 
Amendment-AMSB.pdf 

022955-000090 2-8-24 
Amendment-CLM.pdf 

022955-000090 2-8-24 
Amendment-REM.pdf 

Digest 

DOCUMENT 

RCE - 022955-90.pdf 

NPL--3--Decision Granting 
Institution and 
Joinder 11016918_I P R20230 
0406.pdf 

NPL--4--Decision Granting 
Institution and 
Joinder 11232054_I P R20230 
0405.pdf 

NPL--2--IPR 
Petition_11232054 IP R20230 

91 Non Patent Literature 

80 Non Patent Literature 

4 

13 

1 

(2-9) 8 

(10-13) 4 

Information Disclosure 
Statement (IDS) Form (SB08) 

Amendment 
Submitted/Entered with Filing 
of Continued Prosecution 
Application (CPA)/Request for 
Continued Examination(RCE) 

Claims 

Applicant Arguments/Remarks 
Made in an Amendment 

MESSAGE DIGEST(SHA-512) 

3097 KB 

19492 KB 

1241 KB 

147 KB 

109 KB 

132 KB 

117 KB 

754EBCA98506D4E03E86715E1FD28A9EB806B98E304FABCB 
189B8C5717870CA4EB81802566F05FE991B7185D5AC014BAC 
B94CFF9095FAFA92D5D6A636E672C5F 

E883B5F2A4E43191B595DD8F8B4BF26B9DAE80DAB517AEA6 
51 F9FA14F1 E60988F7E7740E1 D3A60A2670EEA7287AB5005B 
0175D06940C0F6D9F89DEC05B5899C5 

CAE036AF208BB02ED2D27776DABD67FD523814A8305933412 
DB94C544263025A788CBC77E89702ABE96A24C5BDDE8F5FA 
1 F54E8D1761CF766F35D22A67B7D2A0 

DE0564DD24012EDF04CB151F8A126F2CC20A7E8CA9B9DAA9 
B5DCF3AF01006C5322F24CD97FBA2B96756C1B4C67E0CC8D 
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0405.pdf 564B899C1F58A74F96CB0BF2A1D463D6 

NPL--1--IPR 
Petition 11016918_I PR20230 
0406.pdf 

NPL --5--Decision Final Written 
Decision 
Determining_11016918 IPR2 
02200996.pdf 

NPL--6--Decision Final Written 
Decision 
Determining_11232054 I PR2 
02200999.pdf 

IDS - 022955-90.pdf 

022955-000090 2-8-24 
Amendment.pdf 

022955-000090 2-8-24 
Amendment-AMSB.pdf 

022955-000090 2-8-24 
Amendment-CLM.pdf 

022955-000090 2-8-24 
Amendment-REM.pdf 

0E275C8054348DE217AF1776BE839D4CE5C6CF4F3245E567F 
0B27E8338C6801A7BCBB3A2B8A5D3381592707F7D5E1B94A5 
1427BA8EC48B547B3AB8C106DF2509 

042C79ED4B350DB84D66A25070780B61F8829E44236C925632 
94C1393212FABCDF74D5525A85927BB452AC107F3A789F624 
F0B81BCA6A80E8169E380A38CC802 

44B52A818BBEDC12A6F43CDA745E0EF3821BA909367F91972 
689BD71C23EBF00C9B7DFCC58D47A05927AE3D4555C37639 
9395E5CD0B91E1 DA1BA5D0AC2D0C40D 
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LISTING OF CLAIMS 

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

application. 

1 (Canceled) 

2. (Currently amended) A dual in-line memory module (DIMM) configured to fit into a 

memory slot connector of a host system, the memory slot connector including a set of power 

conduits, a set of data conduits, and a set of address and control conduits, wherein power from 

the host system is provided to the DIMM via the set of power conduits, data signals between the 

host system and the DIMM are transferred via the set of data conduits, and control signals from 

the host system are transferred to the DIMM via the set of address and control conduits, the 

DIMM  comprising: 

a printed circuit board (PCB) having edge connections configured to fit into the memory 

slot connector of the host system, the edge connections including a first set of edge connections 

configured to be electrically connected to the set of power conduits, a second set of edge 

connections configured to be electrically connected to the set of data conduits, and a third set of 

edge connections configured to be electrically connected to the set of address and control 

conduits, the PCB further including a set of voltage supply lines electrically connected to 

corresponding edge connections of a the first set of edge connections, a set ofsixty four data lines 

electrically connected to thecorresponding eelge connections of a second set of edge connections, 

and a set of address and control lines electrically connected to the corresponding edge

connections of a third set of edge connections; 

a DIMM interface including the first, second and third set of edge connections, the

DIMM interface configured to (i) fit into a memory socket connector of a host system, and (ii)

provide a conduit for power, sixty four data signals, and address and control signals between the

host system and the DIMM via the first, second and third set of edge connections, respectively; 

a controller including a voltage monitor circuit and nonvolatile memory, the controller 

coupled to the PCB and to an input voltage supply line of the set of voltage supply lines, the 

voltage monitor circuit configured to (i) receive and  monitor an input voltage from  supplied via 
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the input voltage supply line, (ii) generate a trigger signal upon detecting a trigger condition, and 

(iii) transmit the trigger signal to at least one  other portion[[s]] of the controller, wherein the 

controller is configured to perform.,. one or more operations in response to the trigger signal, the

one or more operations including  a write operation to write data into the non volatilenonvolatile 

memory, and wherein the trigger condition occurs when the input voltage exceeds a first preset 

threshold voltage that is above an operating voltage of the DIMM; 

a plurality  set of components coupled to the PCB, the plurality  set of components 

including a plurality of double data rate (DDR) synchronous dynamic random access memory 

(SDRAM) devices  coupled to the set of address and control lines and to the set of data lines, the 

DDR SDRAM devices being operable to receive or output data signals via the set of data lines 

based on control and address signals received from the host system via the set of address and 

control lines; and 

first, second, third and fourth buck converters coupled to the PCB and to the input 

voltage supply line and configured to (i) receive power from the input voltage supply line and to 

deliver power to the set of components via first, second, third and fourth regulated voltages lines, 

the first, second, third and fourth buck converters being further configured to (ii)  generate first, 

second, third and fourth regulated voltages, respectively, from the power received from the input 

voltage supply line, and (iii)to output the first, second, third and fourth regulated voltages via the 

first, second, third, and fourth regulated voltage lines, respectively, the set of components 

including a first component configured to receive power via at least the first regulated voltage 

line, a second component configured to receive power via at least the second regulated voltage 

line, a third component configured to receive power via at least the third regulated voltage line, 

and a fourth component configured to receive power via at least the fourth regulated voltage 

line[[;]], 

wherein each component of the plurality  set of components  (i) is not electrically 

connected to the input voltage supply line, (ii) is electrically connected to one or more of the 

first, second, third and fourth regulated voltages lines, and (iii)  receives power only from via the 

one or more of the first, second, third and fourth regulated voltage lines, and wherein the

plurality of DDR SDRAM devices (i) is not electrically connected to the input voltage supply 

line, and (ii) receives power only from one or more of the first, second, third and fourth regulated

- 3 - 
Samsung Electronics Co., Ltd.

Ex. 1002, p. 492



App. No. 17/582,797 
Atty. Docket No. 022955-000090 

voltage lines[[.]], and 

wherein the DIMM is configurable to operate in any of a plurality of states including a 

first state and a second state, wherein the controller is further configured to control power 

delivery to one or more components of the set of components for the DIMM to operate in the 

first state or the second state, whereby power to the set of components via the first, second, third, 

and fourth regulated voltage lines is turned on when the DEVIM is operating in the first state, and 

whereby power to the first component via the first regulated voltage line is turned off and power 

to the second, third, and fourth components via the second, third and fourth regulated voltage 

lines is turned on when the DIMM is operating in the second state. 

3 — 5. (Canceled) 

6. (Currently amended) The DIMM of claim 2[[4]], wherein the controller is further 

configured to periodically perform one or more write operations at regular intervals of time in 

response to an additional trigger signal that is associated with an additional trigger condition, the 

additional trigger condition including a request from the host system or detection of a generate a

respective trigger signal of a plurality of trigger signals in response to a respective trigger

condition of the plurality of trigger conditions, wherein the plurality of trigger conditions include

(i) a request from the host system [[or]] (ii) the voltage monitor circuit detecting input voltage 

level deviation from one or more threshold voltages. 

7. (Currently amended) The DIMM of claim 6, wherein the first preset threshold voltage or 

the one or more threshold voltages include threshold voltages specified as certain voltage values. 

8. (Currently amended) The DIMM of claim 6, wherein the first preset threshold voltage or 

the one or more threshold voltages include threshold voltages specified as a percentage 

corresponding to percentages  of an operating voltage of the DIMM. 

9 — 10. (Canceled) 

11. (Currently amended) The DIMM of claim 2[[10]1 further comprising: 

a register coupled to the PCB, the first regulated voltage line, and the set of address and 

control lines, wherein: 
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during the first state, the register is configured to receive power via the first regulated 

voltage line,  [[(i)]] receive and register address and control signals from the host system via the 

set of address and control lines, and [[(ii)]] output registered address and control signals, and 

during the second state, the register does not output registered address and control 

signals. 

12 -13. (Canceled) 

14. (Currently amended) The DIMM of claim 6[[13]], wherein the regular intervals of time 

are every millisecond. 

15. (Previously presented) The DIMM of claim 2, wherein two of the first, second, 

third and fourth buck converters are configured to operate as a dual-buck converter. 

16. (New) A dual in-line memory module (DEVIM) configured to fit into a memory slot 

connector of a host system, the memory slot connector including a set of power conduits, a set of 

data conduits, and a set of address and control conduits, wherein power from the host system is 

provided to the DIMM via the set of power conduits, data signals between the host system and 

the DEVIM are transferred via the set of data conduits, and control signals from the host system 

are transferred to the DIMM via the set of address and control conduits, the DIMM comprising: 

a printed circuit board (PCB) having edge connections configured to fit into the memory 

slot connector of the host system, the edge connections including a first set of edge connections 

configured to be electrically connected to the set of power conduits, a second set of edge 

connections configured to be electrically connected to the set of data conduits, and a third set of 

edge connections configured to be electrically connected to the set of address and control 

conduits, the PCB further including a set of voltage supply lines electrically connected to the first 

set of edge connections, a set of data lines electrically connected to the second set of edge 

connections, and a set of address and control lines electrically connected to the third set of edge 

connections; 

a controller including a voltage monitor circuit and nonvolatile memory, the controller 

coupled to the PCB and to an input voltage supply line of the set of voltage supply lines, the 

voltage monitor circuit configured to monitor an input voltage supplied via the input voltage 
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supply line, generate a trigger signal upon detecting a first trigger condition, and transmit the 

trigger signal to at least one other portion of the controller, wherein the controller is configured 

to perform, in response to the trigger signal, a write operation to write data into the nonvolatile 

memory, and wherein the first trigger condition occurs when the input voltage exceeds a first 

preset threshold voltage that is above an operating voltage of the DIMM; 

a set of components coupled to the PCB, the set of components including a plurality of 

double data rate (DDR) synchronous dynamic random access memory (SDRAM) devices 

coupled to the set of address and control lines and to the set of data lines, the DDR SDRAM 

devices being operable to receive or output data signals via the set of data lines based on control 

and address signals received from the host system via the set of address and control lines; and 

first, second, third and fourth buck converters coupled to the PCB and to the input 

voltage supply line of the set of voltage supply lines and configured to receive power from the 

input voltage supply line and to deliver power to the set of components via first, second, third 

and fourth regulated voltages lines, the first, second, third and fourth buck converters being 

further configured to generate first, second, third and fourth regulated voltages, respectively, 

from the power received from the input voltage supply line, and to output the first, second, third 

and fourth regulated voltages via the first, second, third, and fourth regulated voltage lines, 

respectively, the set of components including a first component configured to receive power via 

at least the first regulated voltage line, a second component configured to receive power via at 

least the second regulated voltage line, a third component configured to receive power via at 

least the third regulated voltage line, and a fourth component configured to receive power via at 

least the fourth regulated voltage line, 

wherein each component of the set of components is electrically connected to one or 

more of the first, second, third and fourth regulated voltages lines, and receives power only via 

the one or more of the first, second, third and fourth regulated voltage lines, 

wherein, in response to a second trigger condition, the controller is configured to turn 

power via the first regulated voltage line off or on, and 

wherein, in response to a third trigger condition, the controller is configured to turn 

power via the second regulated voltage line off or on. 
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17. (New) The DIMM of claim 16, wherein the second or third trigger condition includes a 

request from the host system or detection of a voltage level deviation from one or more threshold 

voltages. 

18. (New) The DIMM of claim 17, wherein the controller is further configured to 

periodically perform write operations in response to a fourth trigger condition, each of the write 

operations being performed in a respective time period of a plurality of time periods. 

19. (New) The DIMM of claim 18, wherein each time period is about a millisecond. 

20. (New) The DIMM of claim 17, wherein the first preset threshold voltage and the one or 

more threshold voltages include a threshold voltage specified as a voltage value and/or a 

threshold voltage specified as a percentage of an operating voltage of the DIMM. 

21. (New) The DIMM of claim 16, wherein two of the first, second, third and fourth buck 

converters are configured to operate as a dual-buck converter. 

22. (New) A dual in-line memory module (DEVIM) configured to fit into a memory slot 

connector of a host system, the memory slot connector including a set of power conduits, a set of 

data conduits, and a set of address and control conduits, wherein power from the host system is 

provided to the DIMM via the set of power conduits, data signals between the host system and 

the DEVIM are transferred via the set of data conduits, and control signals from the host system 

are transferred to the DIMM via the set of address and control conduits, the DIMM comprising: 

a printed circuit board (PCB) having edge connections configured to fit into the memory 

slot connector of the host system, the edge connections including a first set of edge connections 

configured to be electrically connected to the set of power conduits, a second set of edge 

connections configured to be electrically connected to the set of data conduits, and a third set of 

edge connections configured to be electrically connected to the set of address and control 

conduits, the PCB further including a set of voltage supply lines electrically connected to the first 

set of edge connections, a set of data lines electrically connected to the second set of edge 

connections, and a set of address and control lines electrically connected to the third set of edge 

connections; 

a controller including a voltage monitor circuit and nonvolatile memory, the controller 
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coupled to the PCB and to an input voltage supply line of the set of voltage supply lines, the 

voltage monitor circuit configured to monitor an input voltage supplied via the input voltage 

supply line, to generate a trigger signal upon detecting a first trigger condition, and to transmit 

the trigger signal to at least one other portion of the controller, wherein the controller is 

configured to perform, in response to the trigger signal, a write operation to write data into the 

nonvolatile memory, and wherein the first trigger condition occurs when the input voltage 

exceeds a first preset threshold voltage that is above an operating voltage of the DEVIM; 

a set of components coupled to the PCB, the set of components including a plurality of 

double data rate (DDR) synchronous dynamic random access memory (SDRAM) devices 

coupled to the set of address and control lines and to the set of data lines, the DDR SDRAM 

devices being operable to receive or output data signals via the set of data lines based on control 

and address signals received from the host system via the set of address and control lines; and 

first, second, third and fourth buck converters coupled to the PCB and to the input 

voltage supply line and configured to receive power from the input voltage supply line and to 

deliver power to the set of components via first, second, third and fourth regulated voltages lines, 

the first, second, third and fourth buck converters being further configured to generate first, 

second, third and fourth regulated voltages, respectively, from the power received from the input 

voltage supply line, and to output the first, second, third and fourth regulated voltages via the 

first, second, third, and fourth regulated voltage lines, respectively, the set of components 

including a first component configured to receive power via at least the first regulated voltage 

line, a second component configured to receive power via at least the second regulated voltage 

line, a third component configured to receive power via at least the third regulated voltage line, 

and a fourth component configured to receive power via at least the fourth regulated voltage line, 

wherein each component of the set of components is electrically connected to one or 

more of the first, second, third and fourth regulated voltages lines, and receives power only via 

the one or more of the first, second, third and fourth regulated voltage lines, and 

wherein, in response to a second trigger condition, the controller is further configured to 

turn off power via the first regulated voltage line while power via the second, third and fourth 

regulated voltage lines is turned on. 
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23. (New) The DIMM of claim 22, wherein the second trigger condition includes a request 

from the host system or detection of a voltage level deviation from one or more threshold 

voltages. 

24. (New) The DIMM of claim 23, wherein the controller is further configured to 

periodically perform write operations in response to a third trigger condition, each of the write 

operations being performed in a respective time period of a plurality of time periods. 

25. (New) The DIMM of claim 24, wherein each time period is about a millisecond. 

26. (New) The DIMM of claim 23, wherein the first preset threshold voltage and the one or 

more threshold voltages include a threshold voltage specified as a voltage value and/or a 

threshold voltage specified as a percentage of an operating voltage of the DIMM. 

27. (New) The DIMM of claim 22, wherein two of the first, second, third and fourth buck 

converters are configured to operate as a dual-buck converter. 
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AMENDMENT 

Commissioner: 

In response to the Notice of Allowance mailed November 8, 2023, Applicant submits the 

following Amendment and Remarks, accompanied by a Request for Continued Examination 

(RCE) and Information Disclosure Statement (IDS). 

Listing of Claims begins on page 2. 
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in documents accompanying this paper. However, if additional extensions of time are necessary 
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under 37 C.F.R. § 1.136(a), and any additional fees required to continue prosecution or appeal of 

this application (including fees for net addition of claims or forwarding to appeal) are hereby 

authorized to be charged to our Deposit Account No. 22-0585. 
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REMARKS 

By this Amendment, Applicant has amended claims 2, 6-8, 11 and 14; canceled claims 

3-5, 9-10, and 12-13; and added new claims 16-27. 

Claims 2, 6-8, 11, and 14-27 are now pending. 

Information Disclosure Statement 

Acknowledgement of the Information Disclosure Statement filed concurrently herewith is 

respectfully requested. 

Amendment to Claims 

Claims 2, 6-8, 11 and 14 have been amended for improved clarity in particularly pointing 

out and distinctly claiming certain aspects of the invention. No amendment made is related to the 

statutory requirements of patentability unless expressly stated herein. No amendment is made 

for the purpose of narrowing the scope of any claim, unless Applicant argues herein that such 

amendment is made to distinguish over a particular identified reference or combination of 

references. 

For the examiner's convenience, claim 2 is reproduced hereinbelow in clean version for 

ease of reading: 

2. (Currently amended) A dual in-line memory module (DIMM) configured 
to fit into a memory slot connector of a host system, the memory slot connector 
including a set of power conduits, a set of data conduits, and a set of address and 
control conduits, wherein power from the host system is provided to the DIMM 
via the set of power conduits, data signals between the host system and the DIMM 
are transferred via the set of data conduits, and control signals from the host 
system are transferred to the DIMM via the set of address and control conduits, 
the DIMM comprising: 
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a printed circuit board (PCB) having edge connections configured to fit 
into the memory slot connector of the host system, the edge connections including 
a first set of edge connections configured to be electrically connected to the set of 
power conduits, a second set of edge connections configured to be electrically 
connected to the set of data conduits, and a third set of edge connections 
configured to be electrically connected to the set of address and control conduits, 
the PCB further including a set of voltage supply lines electrically connected to 
the first set of edge connections, a set of data lines electrically connected to the 
second set of edge connections, and a set of address and control lines electrically 
connected to the third set of edge connections; 

a controller including a voltage monitor circuit and nonvolatile memory, 
the controller coupled to the PCB and to an input voltage supply line of the set of 
voltage supply lines, the voltage monitor circuit configured to (i) monitor an input 
voltage supplied via the input voltage supply line, (ii) generate a trigger signal 
upon detecting a trigger condition, and (iii) transmit the trigger signal to at least 
one other portion of the controller, wherein the controller is configured to 
perform, in response to the trigger signal, a write operation to write data into the 
nonvolatile memory, and wherein the trigger condition occurs when the input 
voltage exceeds a first preset threshold voltage that is above an operating voltage 
of the DEVIM; 

a set of components coupled to the PCB, the set of components including a 
plurality of double data rate (DDR) synchronous dynamic random access memory 
(SDRAM) devices coupled to the set of address and control lines and to the set of 
data lines, the DDR SDRAM devices being operable to receive or output data 
signals via the set of data lines based on control and address signals received from 
the host system via the set of address and control lines; and 

first, second, third and fourth buck converters coupled to the PCB and to 
the input voltage supply line and configured to receive power from the input 
voltage supply line and to deliver power to the set of components via first, second, 
third and fourth regulated voltages lines, the first, second, third and fourth buck 
converters being further configured to generate first, second, third and fourth 
regulated voltages, respectively, from the power received from the input voltage 
supply line, and to output the first, second, third and fourth regulated voltages via 
the first, second, third, and fourth regulated voltage lines, respectively, the set of 
components including a first component configured to receive power via at least 
the first regulated voltage line, a second component configured to receive power 
via at least the second regulated voltage line, a third component configured to 
receive power via at least the third regulated voltage line, and a fourth component 
configured to receive power via at least the fourth regulated voltage line, 
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wherein each component of the set of components is electrically connected 
to one or more of the first, second, third and fourth regulated voltages lines, and 
receives power only via the one or more of the first, second, third and fourth 
regulated voltage lines, and 

wherein the DIMM is configurable to operate in any of a plurality of states 
including a first state and a second state, wherein the controller is further 
configured to control power delivery to one or more components of the set of 
components for the DIMM to operate in the first state or the second state, 
whereby power to the set of components via the first, second, third, and fourth 
regulated voltage lines is turned on when the DIMM is operating in the first state, 
and whereby power to the first component via the first regulated voltage line is 
turned off and power to the second, third, and fourth components via the second, 
third and fourth regulated voltage lines is turned on when the DIMM is operating 
in the second state. 

Canceled Claims 

Claims 3-5, 9-10, and 12 have been canceled without prejudice or disclaimer of the 

subject matter contained therein. 

Newly-Added Claims 

Claims 16-27 have been added to further particularly point out and distinctly claim 

certain aspects of the invention. 

Conclusion

Applicant respectfully urges that the claims of the present application define patentable 

subject matter and should be passed to allowance. 

If the Examiner believes that a telephone call would help advance prosecution of the 

present application, the Examiner is kindly invited to call the undersigned attorney at the number 

below. 
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Please charge any additional required fees, including those necessary to obtain extensions 

of time to render timely the filing of the instant Amendment and/or Reply to Office Action, or 

credit any overpayment not otherwise credited, to our deposit account no. 22-0585. 

Respectfully submitted, 

Date: February 8, 2024 
Vorys, Sater, Seymour, and Pease LLP 
1909 K Street, NW 9th Floor 
Washington, DC 20006-1152 
Customer No.: 151145 
Tel: (202) 467-8800 

/Khaled Shami/ 
Khaled Shami, Reg. No. 38,745 
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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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Doc code: IDS PTO/SB/08a (01-22) 

Doc descri Approved for use through 05/31/2024. OMB 0651-0031 ption: Information Disclosure Statement (IDS) Filed 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. 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 17582797 

Filing Date 2022-01-24 

First Named Inventor CHEN 

Art Unit 2138 

Examiner Name FARROKH 

Attorney Docket Number 022955-000090 

U.S.PATENTS 416-it4V6 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Code1 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS ReinovE 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Code1

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.17- 140iii 

FOREIGN PATENT DOCUMENTS R ae 

Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3

Country 
Code2 i 

Kind 
Code4

Publication 
Date 

Name of Patentee or 
Applicant of cited 
Document 

P ages,Columns,Lines
where Relevant 
Passages or Relevant 
Figures Appear 

T5

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button 17- 140iii 
NON-PATENT LITERATURE DOCUMENTS R ae 

Examiner 
Initials* 

Cite 
No 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

T5
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 17582797 

Filing Date 2022-01-24 

First Named Inventor CHEN 

Art Unit 2138 

Examiner Name FARROKH 

Attorney Docket Number 022955-000090 

1 Copy of Petition for Inter Partes Review of US Patent No.: 11,016,918, IPR No.: IPR2023-00406, 151 pages, filed 
6, 2023. 

❑
January 

2 Copy of Petition for Inter Partes Review of US Patent No.: 11,232,054, IPR No.: IPR2023-00405, 147 pages, filed 
6, 2023. 

❑
January 

3 
Copy of Decision Granting Institution of Inter Partes Review and Granting Motion for Joinder for US Patent No.: 

IPR No.: IPR2023-00406, 7 pages, entered June 23, 2023. 
❑

11,016,918, 

4 
Copy of Decision Granting Institution of Inter Partes Review and Granting Motion for Joinder for US Patent No.: 

IPR No.: IPR2023-00405, 7 pages, entered June 23, 2023. 
❑

11,232,054, 

5 Copy of Decision of Final Written Decision Determining All Challenged Claims Unpatentable Dismissing Petitioner's 
to Exclude for US Patent No.: 11,016,918, IPR No.: IPR2022-00996, 91 pages, entered December 6, 2023. 

❑
Motion 

6 
Copy of Decision of Final Written Decision Determining All Challenged Claims Unpatentable Dismissing Petitioner's 

to Exclude for US Patent No.: 11,232,054, IPR No.: IPR2022-00999, 80 pages, entered December 5, 2023. 
❑

Motion 

If you wish to add additional non-patent literature document citation information please click the Add button INAggiSil

EXAMINER SIGNATURE 

Examiner Signature Date Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO 
Standard ST.3). 3 For Japanese 
4 Kind of document by the 
English language translation 

Patent Documents at WWW. Li SPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
must precede the serial number of the patent document. 

ST.16 if possible. 5 Applicant is to place a check mark here if 
patent documents, the indication of the year of the reign of the Emperor 

appropriate symbols as indicated on the document under WIPO Standard 
is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 17582797 

Filing Date 2022-01-24 

First Named Inventor CHEN 

Art Unit 2138 

Examiner Name FARROKH 

Attorney Docket Number 022955-000090 

Please see 37 CFR 1.97 

That each item 
❑ from a foreign patent 

information disclosure 

OR 

That no item of 
foreign patent office 
after making reasonable 

❑ any individual designated 
statement. See 37 

❑ See attached certification 

❑ The fee set forth 

CERTIFICATION STATEMENT 

and 1.98 to make the appropriate selection(s): 

of information contained in the information disclosure statement was first cited in any communication 
office in a counterpart foreign application not more than three months prior to the filing of the 
statement. See 37 CFR 1.97(e)(1). 

information contained in the information disclosure statement was cited in a communication from a 
in a counterpart foreign application, and, to the knowledge of the person signing the certification 

inquiry, no item of information contained in the information disclosure statement was known to 
in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 

CFR 1.97(e)(2). 

statement. 

in 37 CFR 1.17 (p) has been submitted herewith. 

is not submitted herewith. 
SIGNATURE 

or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 

x A certification statement 

A signature of the applicant 
form of the signature. 

Signature /Khaled Shami/ Date (YYYY-MM-DD) 2024-02-08 

Name/Print Khaled Shami Registration Number 38745 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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 inspections 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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Doc code: RCEX PTO/SB/30EFS (02-18) 

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
Number 

17582797 
Filing 
Date 

2022-01-24 
Docket Number 
(if applicable) 

022955-000090 
Art 
Unit 

2138 

First Named 
Inventor 

CHEN 
Examiner 
Name 

FARROKH 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is located at VVVVVV.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

Previously 
submission 

Consider 

Other 

submitted. If a final Office action is outstanding, any amendments filed 
even if this box is not checked. 

the arguments in the Appeal Brief or Reply Brief previously filed 

after the final Office action may 

on 

be considered as a 

Disclosure Statement (IDS) 

Declaration(s) 

X Enclosed 

X Amendment/Reply 

X Information 

Affidavit(s)/ 

Other 

MISCELLANEOUS 

Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

Other 

The RCE 

FEES 

fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Account No 220585 
X The Director 

Deposit 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

Practitioner Signature 

Signature 

X Patent 

Applicant 

EFS - Web 2.1.16 
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Doc code: RCEX PTO/SB/30EFS (02-18) 

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

Signature of Registered U.S. Patent Practitioner 

Signature /Khaled Shami/ Date (YYYY-MM-DD) 2024-02-08 

Name Khaled Shami Registration Number 38745 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

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

EFS - Web 2.1.16 
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Privacy Act Statement 

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

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

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

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 inspections 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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Search Notes 
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Application/Control No. 

17/582,797 

Applicant(s)/Patent Under Reexamination 

Chen et al. 

Examiner 

HASH EM FARROKH 

Art Unit

2138 
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Symbol Date Examiner 

G06F1/185 OR G06F12/0246 OR G06F12/0638 OR G06F13/1694 
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Application/Control No. 

17/582,797 

Applicant(s)/Patent Under Reexamination 

Chen et al. 

Examiner 

HASH EM FARROKH 

Art Unit

2138 

Search Notes 

Search Notes Date Examiner 

Inventor/Assignee Search 10/06/2022 HF 

EAST Text, CPC, FACET Search 10/06/2022 HF 

IP Search 10/06/2022 HF 
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Inventor/Assignee Search Updated 07/07/2023 HF 
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Inventor/Assignee Search Updated 02/22/2024 HF 

EAST Text, CPC, FACET Search Updated 02/22/2024 HF 
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US Class/CPC 
Symbol US Subclass/CPC Group Date Examiner 
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Issue Classification 
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Application/Control No. 

17/582,797 

Applicant(s)/Patent Under Reexamination 

Chen et al. 

Examiner 

HASH EM FARROKH 

Art Unit

2138 
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Symbol Type Version 
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EE, EP, ES, FI, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

OR ON ON 2024/02/22 
01:54 PM 

L80 4 ("11016918").pn. (US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, FI, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

OR ON ON 2024/02/22 
01:58 PM 

L81 4 ("11232054").pn. (US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, FI, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

OR ON ON 2024/02/22 
02:04 PM 

L82 4 ("11232054").pn. (US-PGPUB; USPAT; 
USOCR; FPRS; EPO; 
JPO; DERWENT; 

OR ON ON 2024/02/22 
02:04 PM 
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IBM_TDB) 

L83 0 (((first near2 second 
near2 third near2 
fourth) OR four OR "4" 
OR plurality) near5 
(buck ADJ converters)) 
SAME (coupled OR 
connected OR attached 
) SAME ((printed ADJ 
circuit ADJ board) OR 
PCB) SAME (input 
near2 voltage near2 
supply near2 line) 
SAME (receiv$3 near2 
power) SAME (supply 
near2 line) 

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

OR ON ON 2024/02/22 
03:01 PM 

L84 0 (((double ADJ data ADJ 
rate) OR DDR) near2 
SDRAM) SAME 
(devices OR chips OR 
dies OR ICs) SAME 
(operable OR 
configured) SAME 
((receiv$3 OR output$4) 
near2 data) SAME 
(data ADJ lines) SAME 
based SAME (control 
near5 address signals) 

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

OR ON ON 2024/02/22 
03:18 PM 

L85 0 (buck ADJ converters) 
SAME (coupled OR 
connected OR attached 
) SAME ((printed ADJ 
circuit ADJ board) OR 
PCB) SAME (input 
near2 voltage near2 
supply near2 line) 
SAME (receiv$3 near2 
power) SAME (supply 
near2 line) 

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

OR ON ON 2024/02/22 
03:24 PM 

L86 51 (buck ADJ converters) 
SAME (coupled OR 
connected OR attached 
) SAME ((printed ADJ 
circuit ADJ board) OR 
PCB) 

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

OR OFF ON 2024/02/22 
03:25 PM 

L87 8 ( (buck ADJ converters) 
SAME (coupled OR 
connected OR attached 
) SAME ((printed ADJ 
circuit ADJ board) OR 
PCB)).clm. 

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

OR OFF ON 2024/02/22 
03:25 PM 

L88 2 86 AND 
(@ad<"20070601") 

(US-PGPUB; USPAT; 
USOCR; IBM_TDB) 

OR ON ON 2024/02/22 
03:26 PM 

L89 3 87 AND ("BHAKTA; 
JAYESH".ine. OR 

(US-PGPUB; USPAT; 
USOCR; IBM_TDB) 

OR ON ON 2024/02/22 
03:27 PM 
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"CHEN; CHI-SHE".ine. 
OR "MILTON; SCOTT 
H.".ine. OR 
"SOLOMON; JEFFREY 
C.".ine.) 

L90 5 86 AND ("NETLIST, 
INC.".ase.) 

(US-PGPUB; USPAT; 
USOCR; IBM_TDB) 

OR ON ON 2024/02/22 
03:29 PM 

L91 7 86 AND ((G06F1/185 
OR G06F12/0246 OR 
G06F12/0638 OR 
G06F13/1694 OR 
G06F13/28 OR 
G06F13/4027 OR 
G06F13/4243 OR 
G06F2212/205 OR 
G06F2212/7208 OR 
G06F3/0613 OR 
G06F3/0659 OR 
G06F3/0685 OR 
G11C11/005 OR 
G11C11/409 OR 
G11C14/0018 OR 
G11C16/10 OR 
G11C7/1072 OR 
Y02D10/00).cpc. OR 
(711/110).ccls. OR 
(G06F1/18 OR 
G06F12/02 OR 
G06F12/06 OR 
G06F13/16 OR 
G06F13/28 OR 
G06F13/40 OR 
G06F13/42 OR 
G06F3/06 OR 
G11C14/00 OR 
G11C7/10).ipc.) 

(US-PGPUB; USPAT; 
USOCR; IBM_TDB) 

OR ON ON 2024/02/22 
03:31 PM 

PE2E SEARCH - Search History (Interference) 

There are no Interference searches to show. 
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Doc code: IDS PTO/SB/08a (01-22) 

Doc descri 
Approved for use through 05/31/2024. OMB 0651-0031 

ption: Information Disclosure Statement (IDS) Filed 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. 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 17582797 

Filing Date 2022-01-24 

First Named Inventor CHEN 

Art Unit 2138 

Examiner Name FARROKH 

Attorney Docket Number 022955-000090 

U.S.PATENTS 416-it4V6 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Code1 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS ReinovE 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Code1

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.17- 140iii 

FOREIGN PATENT DOCUMENTS R ae 

Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3

Country 
Code2 i 

Kind 
Code4

Publication 
Date 

Name of Patentee or 
Applicant of cited 
Document 

P ages,Columns,Lines
where Relevant 
Passages or Relevant 
Figures Appear 

T5

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button 17- 140iii 
NON-PATENT LITERATURE DOCUMENTS R ae 

Examiner 
Initials* 

Cite 
No 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
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publisher, city and/or country where published. 

T5

EFS Web 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.F/ 

Samsung Electronics Co., Ltd.
Ex. 1002, p. 522



INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 17582797 

Filing Date 2022-01-24 

First Named Inventor CHEN 

Art Unit 2138 

Examiner Name FARROKH 

Attorney Docket Number 022955-000090 

1 Copy of Petition for Inter Partes Review of US Patent No.: 11,016,918, IPR No.: IPR2023-00406, 151 pages, filed 
6, 2023. 

❑
January 

2 Copy of Petition for Inter Partes Review of US Patent No.: 11,232,054, IPR No.: IPR2023-00405, 147 pages, filed 
6, 2023. 

❑
January 

3 
Copy of Decision Granting Institution of Inter Partes Review and Granting Motion for Joinder for US Patent No.: 

IPR No.: IPR2023-00406, 7 pages, entered June 23, 2023. 
❑

11,016,918, 

4 
Copy of Decision Granting Institution of Inter Partes Review and Granting Motion for Joinder for US Patent No.: 

IPR No.: IPR2023-00405, 7 pages, entered June 23, 2023. 
❑

11,232,054, 

5 Copy of Decision of Final Written Decision Determining All Challenged Claims Unpatentable Dismissing Petitioner's 
to Exclude for US Patent No.: 11,016,918, IPR No.: IPR2022-00996, 91 pages, entered December 6, 2023. 

❑
Motion 

6 
Copy of Decision of Final Written Decision Determining All Challenged Claims Unpatentable Dismissing Petitioner's 

to Exclude for US Patent No.: 11,232,054, IPR No.: IPR2022-00999, 80 pages, entered December 5, 2023. 
❑

Motion 

If you wish to add additional non-patent literature document citation information please click the Add button INAggiSil

EXAMINER SIGNATURE 

Examiner Signature /HASHEM FARROKH/ Date Considered 02/22/2024 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO 
Standard ST.3). 3 For Japanese 
4 Kind of document by the 
English language translation 

Patent Documents at WWW. Li SPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
must precede the serial number of the patent document. 

ST.16 if possible. 5 Applicant is to place a check mark here if 
patent documents, the indication of the year of the reign of the Emperor 

appropriate symbols as indicated on the document under WIPO Standard 
is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 17582797 

Filing Date 2022-01-24 

First Named Inventor CHEN 

Art Unit 2138 

Examiner Name FARROKH 

Attorney Docket Number 022955-000090 

Please see 37 CFR 1.97 

That each item 
❑ from a foreign patent 

information disclosure 

OR 

That no item of 
foreign patent office 
after making reasonable 

❑ any individual designated 
statement. See 37 

❑ See attached certification 

❑ The fee set forth 

CERTIFICATION STATEMENT 

and 1.98 to make the appropriate selection(s): 

of information contained in the information disclosure statement was first cited in any communication 
office in a counterpart foreign application not more than three months prior to the filing of the 
statement. See 37 CFR 1.97(e)(1). 

information contained in the information disclosure statement was cited in a communication from a 
in a counterpart foreign application, and, to the knowledge of the person signing the certification 

inquiry, no item of information contained in the information disclosure statement was known to 
in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 

CFR 1.97(e)(2). 

statement. 

in 37 CFR 1.17 (p) has been submitted herewith. 

is not submitted herewith. 
SIGNATURE 

or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 

x A certification statement 

A signature of the applicant 
form of the signature. 

Signature /Khaled Shami/ Date (YYYY-MM-DD) 2024-02-08 

Name/Print Khaled Shami Registration Number 38745 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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 inspections 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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UNITED STATES PATENT AND TRADEMARK OFFICE 

UNITED STATES DEPARTMENT OF COMMERCE 
4 United States Patent and Trademark Office 

E 

... 

- 

Address: COMMISSIONER FOR PATENTS 
• - .4--..."1. P.O. Box 1450 

I% 
, -.•.,,....,.,,,...L_ 

NT of CO" 

e V Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

151145 7590 02/28/2024 

Vorys, Sater, Seymour and Pease LLP 

1909 K Street, NW 
9th Floor 
Washington, DC 20006-1152 

EXAMINER 

FARROKH, HASHEM 

ART UNIT PAPER NUMBER 

2138 

DATE MAILED: 02/28/2024 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

17/582,797 01/24/2022 Chi-She Chen 

TITLE OF INVENTION: MEMORY WITH ON-MODULE POWER MANAGEMENT 

022955-000090 3546 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/28/2024 

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 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted 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. 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. 
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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 the USPTO patent electronic filing system. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (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 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. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

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

151145 7590 02/28/2024 

Vorys, Sater, Seymour and Pease LLP 
1909 K Street, NW 
9th Floor 
Washington, DC 20006-1152 

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. 

Certificate of Mailing or Transmission 
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 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the 
USPTO via the USPTO patent electronic filing system or by facsimile to (571) 
273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

17/582,797 01/24/2022 Chi-She Chen 

TITLE OF INVENTION: MEMORY WITH ON-MODULE POWER MANAGEMENT 

022955-000090 3546 

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

nonprovisional UNDISCOUNTED $1200 $0.00 

EXAMINER ART UNIT CLASS-SUBCLASS 

FARROKH, HASHEM 2138 711-110000 

$0.00 $1200 05/28/2024 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

❑ Change of correspondence address (or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) attached. 

❑ "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 
Customer Number is required. 

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 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) 

2. For printing on the patent front page, list 
(1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 2 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

1 

3 

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: ❑Issue Fee ❑Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

❑ Electronic Payment via the USPTO patent electronic filing system ❑ 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) 

❑ Applicant certifying micro entity status. See 37 CFR 1.29 

❑ Applicant asserting small entity status. See 37 CFR 1.27 

❑ Applicant changing to regular undiscounted fee status. 

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. 

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 

Typed or printed name 

Date 

Registration No. 

PTOL-85 Part B (11/23) Approved for use through 03/31/2026 
Page 2 of 3 

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Samsung Electronics Co., Ltd.
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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. 

17/582,797 01/24/2022 

151145 7590 02/28/2024 

Vorys, Sater, Seymour and Pease LLP 
1909 K Street, NW 
9th Floor 
Washington, DC 20006-1152 

Chi-She Chen 022955-000090 3546 

EXAMINER 

FARROKH, HASHEM 

ART UNIT PAPER NUMBER 

2138 

DATE MAILED: 02/28/2024 

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 

PTOL-85 (Rev. 11/23) 

Samsung Electronics Co., Ltd.
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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. The United States Patent and Trademark 
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO's system of 
records is used to manage all applicant and owner information including name, citizenship, residence, post office 
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/ 
owner's activities in connection with the invention for which a patent is sought or has been granted. The applicable 
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent 
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013). 

Mips ://w w.gpvinfo.gpviconiethighlif.R-20 3-03-29/pdf/20 1 3-0 7341,pcif 

Routine uses of the information in this record may include disclosure to: 

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law; 

2) a federal, state, local, or international agency, in response to its request; 

3) a contractor of the USPTO having need for the information in order to perform a contract; 

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires 
disclosure of the record; 

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the 
individual has requested the Member's assistance with respect to the subject matter of the record; 

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to 
opposing counsel in the course of settlement negotiations; 

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records 
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations 
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make 
determinations about individuals; 

8) 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)); 

9) the Office of Personnel Management (OPM) for personnel research purposes; and 

10)the Office of Management and Budget (OMB) for legislative coordination and clearance. 

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine 
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration 
of the patent. 

Samsung Electronics Co., Ltd.
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Application No. Applicant(s) 
17/582,797 Chen et al. 

Notice of Allowability Examiner Art Unit AIA (FITF) Status 
HASH EM FARROKH 2138 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.C3 This communication is responsive to 02/08/2024.

❑ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 

2.0 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. 

30 The allowed claim(s) is/are 2,6-8,11 and 14-27 . 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. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) ❑AII b) ❑ Some* c) ❑ None of the: 

1. ❑ Certified copies of the priority documents have been received. 
2. ❑ Certified copies of the priority documents have been received in Application No. . 

3. ❑ 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 a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

❑ 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). 

6.0 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) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 02/08/2024.

3.0 Examiner's Comment Regarding Requirement for Deposit 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

5. ❑ Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

7. ❑ Other . 

/HASHEM FARROKH/ 
Primary Examiner, Art Unit 2138 

U.S. Patent and Trademark Office 
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20240222 

Samsung Electronics Co., Ltd.
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Application/Control Number: 17/582,797 Page 2 
Art Unit: 2138 

Notice of Pre-AIA or AIA Status 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

DETAILED ACTION: 

2. This office action is in response to the communication(s) filed on 02/08/2024. 

There are a total of 19 claims pending in the application. Claims 2, 6-8, 11 and 14 have 

been amended; claims 1, 3-5, 9-10, and 12-13 have been canceled; and new claims 16-

27 have been added. 

INFORMATION CONCERNING IDS: 

The information disclosure statement (IDS) submitted on 02/08/2024 is in 

compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 

statements have been considered by the Examiner. 

RESPONSE TO REMARKS: 

3. Applicant's arguments have been fully considered and the have been persuasive. 

Applicant has amended the independent claim 2 and added the new independent 

claims 16 and 22. The amended independent claim 2 includes the allowable subject 

matters that previously made the claim allowable. The new independent claims 16 and 

22 recite substantially similar features as independent claim 2. 

REASON FOR ALLOWANCE: 

5. Claims 2, 6-8, 11, and 14-27 are considered to be allowable. 

The reason for allowance of the independent claim 2 are the following: in interpreting 

the pending claim(s), in view of the specification, the Examiner finds the claimed 

invention to be patentably distinct from the prior art of record. The prior art of record 

neither anticipates, nor renders obvious the recited combination as a whole including 

the limitation(s): 

"a set of components coupled to the PCB, the set of components including a plurality of double 

data rate (DDR) synchronous dynamic random access memory (SDRAM) devices coupled to the 

Samsung Electronics Co., Ltd.
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Application/Control Number: 17/582,797 Page 3 
Art Unit: 2138 

set of address and control lines and to the set of data lines, the DDR SDRAM devices being 

operable to receive or output data signals via the set of data lines based on control and address 

signals received from the host system via the set of address and control lines; and first, second, 

third and fourth buck converters coupled to the PCB and to the input voltage supply line and 

configured to receive power from the input voltage supply line and to deliver power to the set of 

components via first, second, third and fourth regulated voltages lines, the first, second, third 

and fourth buck converters being further configured to generate first, second, third and fourth 

regulated voltages, respectively, from the power received from the input voltage supply line, and 

to output the first, second, third and fourth regulated voltages via the first, second, third, and 

fourth regulated voltage lines, respectively, the set of components including a first component 

configured to receive power via at least the first regulated voltage line, a second component 

configured to receive power via at least the second regulated voltage line, a third component 

configured to receive power via at least the third regulated voltage line, and a fourth component 

configured to receive power via at least the fourth regulated voltage line[[;]],wherein each 

component of the set of components is electrically connected to one or more of the first, 

second, third and fourth regulated voltages lines, and receives power only via the one or more of 

the first, second, third and fourth regulated voltage line" 

Independent claims 16 and 22 include similar limitations and are allowed for the 

reasons indicated above with respect to the independent claim 1. 

6. Dependent claims 2, 6-8, 11, 14-15, 17-21, and 23-27 are allowable at least for 

the reasons indicated above including all the limitations of the allowable base claims 

upon which they depend. 

7. Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

DIRECTION OF FUTURE CORRESPENDENCES: 

Samsung Electronics Co., Ltd.
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Application/Control Number: 17/582,797 Page 4 
Art Unit: 2138 

8. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to HASHEM FARROKH whose telephone number is 

(571)272-4193. The examiner can normally be reached Monday through Friday from 

8:30 am - 5:00 pm. 

9. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Mr. Tim Vo can be reached on (571)272-3642. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

10. 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 htto://pair-direct.uspto.gov. For questions 

regarding access to the Private PAIR system, contact the Electronic Business Center 

(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 

Service Representative or access to the automated information system, call 800-786-

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

/HASHEM FARROKH/ 
Primary Examiner, Art Unit 2138 

Samsung Electronics Co., Ltd.
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UNITED STATES PATENT AND TRADEMARK OFFICE 

USPTO Automated Interview Request (AIR) 

May 10 2024 

This paper requesting to schedule and/or conduct an interview is appropriate because: 

This submission is requested to be accepted as an authorization for this 

interview to communicate via the internet. Recognizing that Internet 

communications are not secure, I hereby authorize the USPTO to communicate with 

the undersigned concerning scheduling of the interview via video conference, 

instant messaging, or electronic mail, and to conduct the interview in accordance 

with office practice including video conferencing. 

Name (s) : 

Michael Milan Stojsavljevic 

S-signature: 

/Michael Milan Stojsavljevic/ 

Registration Number: 

80857 

U.S. Application Number: 

17582797 

Confirmation Number: 

3546 

E-mail Address: 

mmstojsavljevic@vorys.com 

Phone Number: 

+1 2163733437 

Proposed Time of Interview: 

5-16-2024 1:30 PM ET 

Prefered Interview Type: 

Video Conference 

I am the applicant or applicant's representative for this application. 

Topic for Discussion: 

Presenting example IDS documents and listings to confirm that each 

document in the IDS is considered by the Examiner. 

us• o UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Samsung Electronics Co., Ltd.
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,0147'"Pit(, 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 

OF CO 
www.uspto.gov 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

17/582,797 01/24/2022 

151145 7590 05/28/2024 

Vorys, Sater, Seymour and Pease LLP 
1909 K Street, NW 
9th Floor 
Washington, DC 20006-1152 

Chi-She Chen 022955-000090 3546 

EXAMINER 

FARROKH, HASHEM 

ART UNIT PAPER NUMBER 

2138 

NOTIFICATION DATE DELIVERY MODE 

05/28/2024 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): 

kshami@vorys.com 
mvmessinger@vorys.com 
vorys_docketing @cardinal-ip.com 

PTOL-90A (Rev. 04/07) 

Samsung Electronics Co., Ltd.
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Applicant-Initiated Interview Summary 

Application No. 
17/582,797 

Applicant(s) 
Chen et al. 

Examiner _ HASHEM 
FARROKH 

Art 
Unit 
2138 

AIA (First Inventor 
to File) Status 
No 

Page 

1 of 1 

All Participants (applicant, applicants 
representative, PTO personnel) Title Type 

HASHEM FARROKH Primary Examiner Video Conference 
MileTyson Ovich Attorney 

Date of Interview: 22 May 2024 

Issues Discussed: 

Other 

An applicant initiated interview with the Applicant, Mr. Mike Tyson Ovich (Reg. # 80,857), was conducted 
on 05/22/2024 (a copy of the interview agenda is attached). In the Notice of Allowance (NOA) mailed 11/ 
08/2023, the Examiner stated the IDS' filed 10/13/2023 list/include a number of NPL documents not 
readily identifiable and some of documents contain many number pages. The Examiner suggested the 
Applicant provide the documents with a unique title or sequence number that can be identified from the 
corresponding document title or sequence number listed in the IDS'. The Examiner also suggested, 
since some of documents have large number pages and some portions of each document may include 
subject matters not related to the claims of instant application, the Applicant identify the portion(s) of 
NPL documents, which are more relevant to claims of instant application. The interview was video 
conference in order to see and communicate the best way for the Applicant to provide the IDS' 

O Attachment 

/HASHEM FARROKH/ 
Primary Examiner, Art Unit 2138 

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in 
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated 
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04 
Please further see: 
MPEP 713.04 
Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b) 
37 CFR § 1.2 Business to be transacted in writing 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the 
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a 
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this 
interview summary form, whichever is later, to file a statement of the substance of the interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete 
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete 
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general 
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the 
interview, to include an indication as to whether or not agreement was reached on the issues raised. 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20240522 Samsung Electronics Co., Ltd.
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Interview Agenda for Application No.: 17/582,797; A►ttn. €Docket No. 022955-000090 

Attendees: 

Primary Examiner Hashem Farrokh, Art Unit 2138 

Mike Stojsavljevic, USPTO Registration No. 80,857 

Summary: 

Discuss the IDS list below and appended documents corresponding to the IDS list to ensure 

consideration by the Examiner. The non-patent literature listed in the IDS of the Notice of Allowance 

dated 8 November 2023 (NOA) were shown lined-through and were not considered by the Examiner. 

The reasoning provided on page 2 of the NOA stated that the: 

"title of actual documents are not readily identifiable and are different from the IDS list. 
For example, in IDS listing many documents include an Exhibit number, which are not 
included in the actual documents... It is being suggested that applicant(s) include a title 
for each of one-to-one corresponding to the title that has been listed, point to the 
portions(s) of the listed non-literature documents, which is/are directly relevant to the 
claims of the instant application." 

Accordingly, the documents appended correspond to the brief example IDS list below and are 

provided as an example of documents that include a title that correspond to the title that has been 

li sted. Additionally, most of the documents were cited as exhibits in related proceedings, such 

that the documents are wholly relevant, but listings will point to portions of the listed non-

literature documents where appropriate. 

I Exhibit 2014, Qimonda, Internet Data Sheet, Rev. 1 .25, June 2007, 24 pages. 

. . . 

3 

. . . 

Exhibit 2016, PCI Bus Variation - Technology Note, copyright 2006 by 

Euresys, 9 pages. 

Samsung Electronics Co., Ltd.
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Exhibit 2014, Qirnonda, Internet Data Sheet, Rev. 1.25, June 2007, 24 pages 
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Exhibit 2014, Qinion a, Internet Data Sheet, Rev. 1.25, June 2007, 24 pages 

Internet D6tB Sheet 

HY[Bli]39SC256[80/16]0F[EIF] 
256-MBit. Synchronous DRAM 

HYB30SC256r80/16J0FE, HYI30SC256[80/1630FF 

Revision History: 2007-06, Rev. 1.25 

Page Subjects (major changes since last revision) 

All 

41 

Adapted internet edition 
 + 

Corrected in figure 28 (auto refresh) tRC to tRFC 

Previous Revision: 2007-06, Rev. 1.24 

8 Corrected figure 1 

11,12. 

Previous Revision: 

18 

Corrected block. diagram 

2007-06, Rev. 1.23 

Added text for Auto Refresh Command (CBR) 

Previous Revision: 2007-06, Rev. 1.22 

6 Corrected ball DQ0 to 2,8A for data signals x16 organization 

6 

Previous Revision: 

13 

Corrected data Data Signal Bus [7:0] for data signals x8 organization 

2007-06, Rev. 1.21 

Corrected operation command "Power Down I Clock suspend ..." in truth table 

Previous Revision: 2007-06, Rev. 1.2 

13 Corrected operation command "Power Down Exit" to X (VVE#) 

15 

19 

Corrected text to "After the mode register is set a NOP command is required" , chapter 3.2 

Corrected text to "One clock delay is required for mode entry and exit", chapter 3.4 

21 Corrected the line "Input Capacitances: CK" in table 10, chapter 4 

21 Corrected to AO-Al2 in table 10, chapter 4 

22 Corrected tCi< MIN in table 13 

22 

Previous Revision: 

Corrected CIE setup time in table 13 

2007-06, Rev, 1.11 

6 Corrected A6 position from H to 3H in table 3 

Previous Revision: 2006-59, Rev. 1.1 

We Listen to Your Comments 

Any information within this document that you feel :s wrong, unclear or missing at all? 

Your feedback will help us to continuously improve ₹he quality of this document 

Please send your proposal (including a reference to this document) to 

techdoc(ggiroonda.corn 

gag_techdocrev400 / 3.2 QAG 12006-07-71 2 
03062006-NMGU-CQ9D 

Netlist Ex 2014-p, 2 
Samsung v Netlist 

IPR2022-00999 

Samsung Electronics Co., Ltd.
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Exhibit 201 PCI Bus Wiriation - Technology Note, copyright 2006 by Euresys, 9 pages. 
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Exhibit 2016, PCI Bus Variation - Technology Note, copyright 2006 by Euresys. 9 pages. 
T . wo4e Note, 

pci II Variation 

PCI Oils Variation 
Yves Joskin, R&D Manager 

Euresys s.a. 
14, Avenue du Pre-Aily 
B-4031 Angleur 
Belgium 
info@euresys.com 

Contents 
Purpose of this ApplicatioWNbte 

PCI Variants 

Convoi idria I 

3 

3 

3 

0.040)kftOtte 

1D6finition 

Slot Variants 

Add-in Card Variants 

Intaloperability 

5 

5 

5 

S 

6 
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APPLICATION # 
17/582,797 

RECEIPT DATE / TIME 
s.4 .z1Q. 7 

ATTORNEY DOCKET # 
nw;-,OO 

Title of Invention 
MEMORY WiTH ON-MODULE POWER MANAGEMENT 

Application Information 

APPLICATION TYPE 

CONFIRMATION # 

PATENT CENTER # 

CUSTOMER # 

CORRESPONDENCE 
ADDRESS 

Payment Information 

PAYMENT METHOD 
\..`'205x:5 

FEE CODE DESCRIPTION 

Utility Nonprov€siona€ Application 
under 35 USC1 'I '1(a) 

PATENT # 

3546 FILED BY LISA MARGARET ELLIOTT 

65697055 AUTHORIZED BY Kha€ed Shami 

1511€5 FILING DATE 01/24/2022 

FIRST NAMED 
INVENTOR 

Chi-She Chen 

PAYMENT TRANSACTION ID 

1820 REQUEST FOR CONTINUED 
EXAMINATION (RCE)- 2ND AND 
SUBSEQUENT REQUEST (SEE 37 
CFR 1.114) 

PAYMENT AUTHORIZED BY 
LISA MARGARET ELUOTT 

ITEM PRICE($) QUANTITY ITEM TOTAL($) 
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This Acknow€edgement Rece€pt 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 

€i a new application is being !lied and the application inciudes the necessary components tor fl ing 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 
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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 PCTIDO/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./RD/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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Doc code: RCEX PTO/SB/30EFS (02-18) 

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
Number 

17/582,797 
Filing 
Date 

2022-01-24 
Docket Number 
(if applicable) 

022955-000090 
Art 
Unit 

2138 

First Named 
Inventor 

Chi-She Chen 
Examiner 
Name 

Hashem Farrokh 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is located at VVVVVV.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

Previously 
submission 

Consider 

Other 

submitted. If a final Office action is outstanding, any amendments filed 
even if this box is not checked. 

the arguments in the Appeal Brief or Reply Brief previously filed 

after the final Office action may 

on 

be considered as a 

Disclosure Statement (IDS) 

Declaration(s) 

X Enclosed 

X Amendment/Reply 

X Information 

Affidavit(s)/ 

Other 

MISCELLANEOUS 

Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

Other 

The RCE 

FEES 

fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Account No 220585 
X The Director 

Deposit 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

Practitioner Signature 

Signature 

X Patent 

Applicant 
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Doc code: RCEX PTO/SB/30EFS (02-18) 

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

Signature of Registered U.S. Patent Practitioner 

Signature /Khaled Shami/ Date (YYYY-MM-DD) 2024-05-28 

Name Khaled Shami Registration Number 38745 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

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 (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

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 inspections 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICANT: Netlist, Inc. 

APPLICATION NO: 17/582,797 

CONF. NO: 3546 

ART UNIT: 2138 

FILING DATE: January 24, 2022 EXAMINER: FARROKH 

TITLE: MEMORY WITH ON-MODULE POWER MANAGEMENT (as amended) 

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

RESPONSE AFTER NOTICE OF ALLOWANCE 

Commissioner: 

In response to the Notice of Allowance issued February 28, 2024, Applicant submits the 

following: 

Remarks begin on page 3. 

Applicant does not believe that extensions of time are required beyond those provided for 

in documents accompanying this paper. However, if additional extensions of time are necessary 

to prevent abandonment of this application, then such extensions of time are hereby petitioned 

under 37 C.F.R. § 1.136(a), and any additional fees required to continue prosecution or appeal of 

this application (including issue fee, fees for net addition of claims or forwarding to appeal) are 

hereby authorized to be charged to our Deposit Account No. 22-0585. 

Samsung Electronics Co., Ltd.
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REMARKS 

The Notice of Allowance mailed February 28, 2024, has been carefully considered. The 

following remarks and accompanying Information Disclosure Statements are being submitted 

with a Request for Continued Examination. 

Interview Record 

Applicants gratefully acknowledge the courtesy extended to the undersigned 

representative during the Examiner interview conducted on May 22, 2024 between Michael 

Stojsavljevic and Examiner Hashem Farrokh. The substance of the interview related to 

previously submitted Information Disclosure Statements (IDS) and listing that were not 

considered, as discussed below. Specifically, two IDS listings and accompanying documents 

were proposed, the documents having the IDS listings inserted as headers. Accordingly, it was 

agreed that the header (e.g., titles) provided to the documents corresponding to IDS listings 

would enable identification and ensure consideration. 

Notice of Prior and Concurrent Proceedings 

Applicant hereby calls to the attention of the Patent and Trademark Office the following 

proceedings involving patents that are in the family of the above-identified patent application: 

Proceeding Status 
Micron Technology, Inc.; Micron Semiconductor Products, 
Inc.; and Micron Technology Texas LLC v. Netlist, Inc., 
Case No. IPR2022-00418 (P.T.A.B.), filed January 14, 
2022 

Final Written Decision - Determining All 
Challenged Claims Unpatentable entered 
August 28, 2023 

Samsung Electronics Co., Ltd. v. Netlist, Inc., Case No. 
IPR2022-00615 (P.T.A.B.), filed February 17, 2022 

Pending Director Review Responsive to 
Request Email entered May 20, 2023, 
following Judgment Final Written 
Decision — Determining All Challenged 
Claims Unpatentable entered April 17, 
2024 

Samsung Electronics Co., Ltd. v. Netlist, Inc., Case No. 
IPR2022-00996 (P.T.A.B.), filed May 17, 2022 

Final Written Decision — Determining All 
Challenged Claims Unpatentable entered 
December 6, 2023 

-2 
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Proceeding Status 
Samsung Electronics Co., Ltd. v. Netlist, Inc., Case No. 
IPR2022-00999 (P.T.A.B.), filed May 17, 2022 

Final Written Decision — Determining All 
Challenged Claims Unpatentable entered 
December 5, 2023 

2:21-cv-00463-JRG (EDTX Case asserting `918 and `054 
against Samsung) 

Closed - Termination Date August 11, 
2023 

2:22-cv-00203-JRG (EDTX Case asserting `918 and `054 
against Micron) 

Open - Filing Date June 10, 2022 

1:22-cv-00134-DII (WDTX Case asserting the `833 against 
Micron) 

Open - Filing Date April 28, 2021 

Information Disclosure Statement 

Listed on accompanying three IDS Forms PTO/SB/08a are documents that may be 

considered material to the patentability of this application as defined in 37 C.F.R. §1.56, and in 

compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97 and 1.98. 

Applicant has listed publication dates on the attached IDS Forms based on information 

presently available to the undersigned. However, the listed publication dates should not be 

construed as an admission that the information was actually published on the date indicated. 

Applicant reserves the right to establish the patentability of the claimed invention over any 

of the information provided herewith, and/or to prove that this information may not be prior art, 

and/or to prove that this information may not be enabling for the teachings purportedly offered. 

This statement should not be construed as a representation that a search has been made, or 

that information more material to the examination of the present patent application does not exist. 

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

Filing under 37 C.F.R. § 1.97(b). Due to the Request for Continued Examination (RCE) 

filed concurrently, this Information Disclosure Statement is being filed before the mailing date of 

a first Office Action on the merits. No statement or fee is required. 

Copies of documents NPL 1-50 and NPL 1-36 (as listed on two PTO/SB/08a forms) are 

submitted. NPL 1-50 and NPL 1-36 were previously submitted, but not considered. The Notice 

of Allowance dated November 8, 2023 at page 2 states that these IDS listings and the above Notice 

of Prior and Concurrent Proceedings were not considered because the "title of actual documents 

were not readily identifiable and/or are different from IDS list. For example, in the IDS listing 
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many documents include an Exhibit number, which are not included in the actual documents." 

Accordingly, the documents are being submitted again with proper headings that reflect the listing 

and exhibit numbers provided in the corresponding IDS listing. Moreover, a third IDS (as listed 

on a third PTO/SB/08a form) is being submitted in a similar manner with documents not previously 

submitted. Specifically, the third IDS lists six NPL documents and 16 patent publications. 

However, in accordance with 37 C.F.R. § 1.98(a)(2)(ii), no copies of U.S. patents and patent 

application publications are submitted. 

It is expected that the examiner will review the prosecution and cited art in the parent 

application no(s). 17/328,019, filed 05-24-2021 (now U.S. Pat. No. 11,232,054), 17/138,766, filed 

12-30-2020 (now U.S. Pat. No. 11,016,918), 15/934,416, filed 03-23-2018 (now abandoned), 

14/840,865, filed 08-31-2015 (now U.S. Pat. No. 9,928,186); 14/489,269, filed 09-17-2014 (now 

U.S. Pat. No. 9,158,685); 13/559,476, filed 07-26-2012 (now U.S. Pat. No. 8,874,831); 

12/240,916, filed 09-29-2008 (now U.S. Pat. No. 8,301,833); and 12/131,873, filed 06-02-2008 

(now abandoned) in accordance with 1VIPEP 2001.06(b), and indicate in the next communication 

from the office that the art cited in the earlier prosecution history has been reviewed in connection 

with the present application. 

It is respectfully requested that the Examiner initial and return a copy of the enclosed two 

IDS Forms, and indicate in the official file wrapper of this patent application that the documents 

have been considered. 

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, 

or credit any overpayment, to our Deposit Account No. 22-0585. 

Respectfully submitted, 

VORYS, SATER, SEYMOUR and PEASE LLP 

Date: May 28, 2024 
Vorys, Sater, Seymour, and Pease LLP 
1909 K Street, NW 9th Floor 
Washington, DC 20006-1152 
Customer No.: 151145 
Tel: (202) 467-8800 

/Khaled Shami/ 
Khaled Shami, Reg. No. 38,745 

-4 
Samsung Electronics Co., Ltd.

Ex. 1002, p. 571



Doc code: IDS PTO/SB/08a (01-22) 

Doc descri 
Approved for use through 05/31/2024. OMB 0651-0031 

ption: Information Disclosure Statement (IDS) Filed 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. 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 17582797 

Filing Date 2022-01-24 

First Named Inventor CHEN 

Art Unit 2138 

Examiner Name FARROKH 

Attorney Docket Number 022955-000090 

U.S.PATENTS Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Code1 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where
Relevant Passages or Relevant 
Figures Appear 

1 5563839 A 1996-10-08 HERDT et al.

2 6067241 A 2000-05-23 LU 

3 6693840 B2 2004-02-17 SHIMADA et al.

4 6798709 B2 2004-09-28 SIM et al.

5 6856556 B1 2005-02-15 HAJECK 

6 7023187 B2 2006-04-04 SHEARON et al.

7 7061214 B2 2006-06-13 MAYEGA et al 

8 7692938 B2 2010-04-06 PETTER 
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9 7719866 B2 2010-05-18 BOLDO 

10 7721130 B2 2010-05-18 PRETE et al 

11 7724604 B2 2010-05-25 AMIDI et al 

12 10672458 B1 2020-06-02 SHAEFFER et al.

If you wish to add additional U.S. Patent citation information please click the Add button. TAdd 1 

U.S.PATENT APPLICATION PUBLICATIONS IRrnove 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Codel 

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where 
Relevant Passages or Relevant 
Figures Appear 

1 20060080515 Al 2006-04-13 SPIERS et al.

2 20060174140 Al 2006-08-03 HARRIS et al.

3 20070136523 Al 2007-06-14 BONELLA et al 

4 20080101147 Al 2008-05-01 AMIDI 

5 20080238536 Al 2008-10-02 HAYASHI et al.
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6 20090034354 Al 2009-02-05 RESNICK 

7 20100205470 Al 2010-08-12 MOSHAYEDI et al. 

8 20100257304 Al 2010-10-07 RAJAN et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button. gAckto 
FOREIGN PATENT DOCUMENTS F3-00, -O0 

Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3

Country 
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Kind 
Code4

Publication 
Date 

Name of Patentee or 
Applicant of cited 
Document 

P ages,Columns,Lines
where Relevant 
Passages or Relevant 
Figures Appear 

T5

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button mAato 

NON-PATENT LITERATURE DOCUMENTS F3-00, -O0 

Examiner 
Initials* 

Cite 
No 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

T5

1 Transcript, Day 2 (redacted), Trial on the Merits, Netlist, Inc. (plaintiff) vs. Samsung Electronics Co., Ltd., et al. 
April 17, 2023, 375 pages. 

❑
(defendants), 

2 Transcript, Day 4 (redacted), Trial on the Merits, Netlist, Inc. (plaintiff) vs. Samsung Electronics Co., Ltd., et al. 
April 19, 2023, 338 pages. 

❑
(defendants), 

3 
Exhibit 1003, IPR 2022-00999, Declaration of Dr. Andrew Wolfe regarding US Patent No. 11,232,054, 431 pages, 

on May 16, 2022. 
❑

executed 
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4 Exhibit 1014, Petition for Inter Partes Review of US Patent No. 8,301,833, filed June 20, 2014, 69 pages. 

5 Exhibit 1015, IPR 2014-00994, Decision - Denying Institution of Inter Partes Review, issued December 16, 2014, 16 ❑
pages. 

6 
Exhibit 1016, Corrected Petition for Inter Partes Review of US Patent No. 8,301,833, filed September 22, 2014, 67 ❑
pages. 

7 Exhibit 1017, IPR 2014-01370, Decision - Denying Institution of Inter Partes Review, issued March 13, 2015, 19 pages. 

8 Exhibit 1018, Petition for Inter Partes Review of US Patent No. 8,301,833, filed January 13, 2017, 70 pages. 

9 Exhibit 1019, IPR 2017-00649, Decision - Denying Institution of Inter Partes Review, issued July 24, 2017, 17 pages. 

10 Exhibit 1020, Petition for Inter Partes Review of US Patent No. 8,874,831, filed January 17, 2017, 78 pages. 

11 Exhibit 1021, IPR 2017-00692, Final Written Decision, issued July 5, 2018, 42 pages. 

12 Exhibit 1022, Petition for Inter Partes Review of US Patent No. 8,301,833, filed January 14, 2022, 76 pages. 

13 
Exhibit 1026, JEDEC STANDARD, DDR2 SDRAM SPECIFICATION, JESD79-2B (Revision of JESD7-2A), JEDEC 

STATE TECHNOLOGY ASSOCIATION, January 2005, 113 pages. 
❑

SOLID 

14 
Exhibit 1027, JEDEC STANDARD, FBDIMM: Advanced Memory Buffer (AMB), JESD82-20, JEDEC SOLID STATE 

ASSOCIATION, March 2007, 190 pages. 
❑

TECHNOLOGY 
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15 
Exhibit 1028, JEDEC STANDARD, FBDIMM Specification: DDR2 SDRAM Fully Buffered, DIMM (FBDIMM) Design 

JESD205, JEDEC SOLID STATE TECHNOLOGY ASSOCIATION, March 2007, 129 pages. 
❑

Specification, 

16 Exhibit 1031, PCI Local Bus Specification, Revision 2.2, December 18, 1998, 322 pages. 

17 
Exhibit 1032, Power Electronics: Converters, Applications, and Design, Second Edition, copyright 1995 by John Wileyey 
& Sons, Inc., 37 pages. 

❑ 

18 
Exhibit 1040, Texas Instruments, TPS51020, Dual, Voltage Mode, DDR Selectable, Synchronous, Step-Down 

for Notebook System Power, SLUS564B, July 2003 (revised December 2003), 27 pages. 
❑

Controller 

19 Exhibit 1041, Fairchild Semiconductor, FAN5026, Dual DDR/Dual-Output PWM Controller, October 2005, 17 pages. 

20 
Exhibit 1042, Murata Manufacturing Co., Ltd, Power Supply Reference Guide for XILINX FPGAs, September 2006, 33 ❑
pages. 

21 
Exhibit 1043, Murata Products, Power Supply Reference Guide for ALTERA FPGAs, Catalog No. DC-03-A, 2008, 40 ❑
pages. 

22 
Exhibit 1045, JEDEC STANDARD, Double Data Rate (DDR) SDRAM Specification, JESD79, JEDEC SOLID STATE 

ASSOCIATION, June 2000, 77 pages. 
❑

TECHNOLOGY 

23 
Exhibit 1046, JEDEC STANDARD, DDR3 SDRAM Specification, JESD79-3A (Revision of JESD79-3), JEDEC SOLID 

TECHNOLOGY ASSOCIATION, September 2007, 189 pages. 
❑

STATE 

24 
Exhibit 1048, Murata Manufacturing, DC-DC Converter Specification(DRAFT), MPD4S014S, January 21, 2008, 11 ❑
pages. 

25 
Exhibit 1049, Micron, NAND Flash Memory, MT29F2G08AABWP/MT29F2G16AABWP, MT29F4G08BABWP/ 

MT29F8G08FABWP, copyright 2004 by Micron Technology, Inc., 57 pages. 
❑

MT29F4G16BABWP, 
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26 
Exhibit 1058, LENK, Simplified Design of Switching Power Supplies, Linear Technology, EDN Series for Design 

copyright 1995 by Butterworth-Heinemann, 9 pages. 
❑

Engineers, 

27 
Exhibit 1061, Analog Devices, Super Sequencer with Margining Control and Auxiliary ADC Inputs, ADM1066, copyright 

by Analog Devices, Inc., 36 pages. 
❑

2006 

28 Exhibit 1062, Analog Devices, Analog Dialogue, Volume 40, Number 2, 2006, 24 pages. 

29 Exhibit 1063, National Semiconductor, LMC6953, PCI Local Bus Supervisor, October 1996, 12 pages. 

30 Exhibit 1067, Lattice Semiconductor Corporation, LatticeXP Family Data Sheet, Version 04.2, March 2006, 127 pages. 

31 
Exhibit 1068, Complaint for Declaratory Judgment of Non-Infringement and Unenforceability; Breach of Contract, filed 

15, 2021, 82 pages. 
❑

October 

32 
Exhibit 1069, First Amended Complaint for Declaratory Judgment of Non-Infringement and Unenforceability; Breach of 

filed January 18, 2022, 122 pages. 
❑

Contract, 

33 Exhibit 1071, Complaint, filed December 20, 2021, 49 pages. 

34 Exhibit 1072, The Samsung Defendants' Answer, filed April 12, 2022, 37 pages. 

35 Exhibit 1073, First Amended Complaint, filed May 3, 2022, 71 pages. 

36 
Exhibit 1075, IPR 2022-00999, Deposition of Wiliam Mangione-Smith, Ph.D. regarding US Patent No. 11,232,054, 245 

dated June 12, 2023. 
❑

pages, 
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37 
Exhibit 1076, IPR 2022-00999, redline comparing Declarations - Declaration of Dr. William Henry Mangione-Smith 

US Patent No. 11,232,054, 165 pages, executed on March 29, 2022. 
❑

regarding 

38 
Exhibit 1077, Netlist, Technology Tutorial: In the Matter of Certain Memory Modules and Components Thereof and 

Containing Same, Inv No. 337-TA-1023, May 8, 2017, 11 pages. 
❑

Products 

39 
Exhibit 1078, Analog Devices, Step-Down DC-to-DC Controller, ADP1821, copyright 2005-2007 by Analog Devices, 

24 pages. 
❑

Inc., 

40 
Exhibit 2001, IPR 2022-00999, Declaration of Dr. Sunil P. Khatri regarding US Patent No. 11,232,054, 68 pages, 

on September 8, 2022. 
❑

executed 

41 
Exhibit 2003, BELLONI et al., 24.6 A 4-Output Single-Inductor DC-DC Buck Converter with Self-Boosted Switch 
Drivers and 1.2A Total Output Current, ISSCC 2008 / Session 24 / Analog Power Techniques / 24.6, 2008 IEEE 
International Solid-State Circuits Conference, 3 pages. 

42 
Exhibit 2004, MA et al., Single-Inductor Multiple-Output Switching Converters With Time-Multiplexing Control in 
Discontinuous Conduction Mode, IEEE Journal of Solid-State Circuits, Volume 38, Number 1, January 2003, pages 
89-100 (12 pages). 

43 
Exhibit 2006, Micron, Technical Note: Power Solutions for DDR2 Notebook PCs, TN-47-05 DDR2 Power Solutions for 

copyright 2004 by Micron Technology, Inc., 16 pages. 
❑

Notebooks, 

44 
Exhibit 2007, Texas Instruments, LP2996-N, LP2996A DDR Termination Regulator, SNOSA40K, November 2002 

December 2016), 39 pages. 
❑

(revised 

45 
Exhibit 2008, JAMECO ELECTRONICS, Jameco Part Number 843868, National Semiconductor: LP2996: DDR 

Regulator, June 2006, 19 pages. 
❑

Termination 

46 
Exhibit 2009, JAMECO ELECTRONICS, Jameco Part Number 843930, National Semiconductor: LP2997: DDR-II 

Regulator, June 2006, 13 pages. 
❑

Termination 

47 
Exhibit 2010, National Semiconductor: LP2998: DDR-II and DDR-I Termination Regulator, December 12, 2007, 18 ❑
pages. 
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48 
Exhibit 2011, BERGVELD, Battery Management Systems: Design by Modelling, copyright 2001 by Royal Philips 

N.V., 328 pages. 
❑

Electronics 

49 Exhibit 2012, ROMO, DDR Memories: Comparison and Overview, NXP, pages 70-73 (4 pages), September 21, 2007. 

50 
Exhibit 2013, JEDEC Standard No. 21-C, Page 4.20.3-1; PC133 SDRAM Unbuffered SO-DIMM, Reference Design 

Revision 1.02, 26 pages. downloaded August 16, 2022. 
❑

Specification, 

If you wish to add additional non-patent literature document citation information please click the Add button ( RdOM 

EXAMINER SIGNATURE 

Examiner Signature Date Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at ',wow US.PTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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Please see 37 CFR 1.97 

That each item 
❑ from a foreign patent 

information disclosure 

OR 

That no item of 
foreign patent office 
after making reasonable 

❑ any individual designated 
statement. See 37 

❑ See attached certification 

❑ The fee set forth 

CERTIFICATION STATEMENT 

and 1.98 to make the appropriate selection(s): 

of information contained in the information disclosure statement was first cited in any communication 
office in a counterpart foreign application not more than three months prior to the filing of the 
statement. See 37 CFR 1.97(e)(1). 

information contained in the information disclosure statement was cited in a communication from a 
in a counterpart foreign application, and, to the knowledge of the person signing the certification 

inquiry, no item of information contained in the information disclosure statement was known to 
in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 

CFR 1.97(e)(2). 

statement. 

in 37 CFR 1.17 (p) has been submitted herewith. 

is not submitted herewith. 
SIGNATURE 

or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 

x A certification statement 

A signature of the applicant 
form of the signature. 

Signature /Khaled Shami/ Date (YYYY-MM-DD) 2024-05-28 

Name/Print Khaled Shami Registration Number 38745 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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 
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Exhibit 1040, Texas Instruments, TPS51020, Dual, Voltage Mode, DDR Selectable, Synchronous, Step-Down 

for Notebook System Power, SLUS564B, July 2003 (revised December 2003), 27 pages. 
❑

Controller 

19 Exhibit 1041, Fairchild Semiconductor, FAN5026, Dual DDR/Dual-Output PWM Controller, October 2005, 17 pages. 

20 
Exhibit 1042, Murata Manufacturing Co., Ltd, Power Supply Reference Guide for XILINX FPGAs, September 2006, 33 ❑
pages. 

21 
Exhibit 1043, Murata Products, Power Supply Reference Guide for ALTERA FPGAs, Catalog No. DC-03-A, 2008, 40 ❑
pages. 

22 
Exhibit 1045, JEDEC STANDARD, Double Data Rate (DDR) SDRAM Specification, JESD79, JEDEC SOLID STATE 

ASSOCIATION, June 2000, 77 pages. 
❑

TECHNOLOGY 

23 
Exhibit 1046, JEDEC STANDARD, DDR3 SDRAM Specification, JESD79-3A (Revision of JESD79-3), JEDEC SOLID 

TECHNOLOGY ASSOCIATION, September 2007, 189 pages. 
❑

STATE 

24 
Exhibit 1048, Murata Manufacturing, DC-DC Converter Specification(DRAFT), MPD4S014S, January 21, 2008, 11 ❑
pages. 

25 
Exhibit 1049, Micron, NAND Flash Memory, MT29F2G08AABWP/MT29F2G16AABWP, MT29F4G08BABWP/ 

MT29F8G08FABWP, copyright 2004 by Micron Technology, Inc., 57 pages. 
❑

MT29F4G16BABWP, 
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26 
Exhibit 1058, LENK, Simplified Design of Switching Power Supplies, Linear Technology, EDN Series for Design 

copyright 1995 by Butterworth-Heinemann, 9 pages. 
❑

Engineers, 

27 
Exhibit 1061, Analog Devices, Super Sequencer with Margining Control and Auxiliary ADC Inputs, ADM1066, copyright 

by Analog Devices, Inc., 36 pages. 
❑

2006 

28 Exhibit 1062, Analog Devices, Analog Dialogue, Volume 40, Number 2, 2006, 24 pages. 

29 Exhibit 1063, National Semiconductor, LMC6953, PCI Local Bus Supervisor, October 1996, 12 pages. 

30 Exhibit 1067, Lattice Semiconductor Corporation, LatticeXP Family Data Sheet, Version 04.2, March 2006, 127 pages. 

31 
Exhibit 1068, Complaint for Declaratory Judgment of Non-Infringement and Unenforceability; Breach of Contract, filed 

15, 2021, 82 pages. 
❑

October 

32 
Exhibit 1069, First Amended Complaint for Declaratory Judgment of Non-Infringement and Unenforceability; Breach of 

filed January 18, 2022, 122 pages. 
❑

Contract, 

33 Exhibit 1071, Complaint, filed December 20, 2021, 49 pages. 

34 Exhibit 1072, The Samsung Defendants' Answer, filed April 12, 2022, 37 pages. 

35 Exhibit 1073, First Amended Complaint, filed May 3, 2022, 71 pages. 

36 
Exhibit 1075, IPR 2022-00999, Deposition of Wiliam Mangione-Smith, Ph.D. regarding US Patent No. 11,232,054, 245 

dated June 12, 2023. 
❑

pages, 
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37 
Exhibit 1076, IPR 2022-00999, redline comparing Declarations - Declaration of Dr. William Henry Mangione-Smith 

US Patent No. 11,232,054, 165 pages, executed on March 29, 2022. 
❑

regarding 

38 
Exhibit 1077, Netlist, Technology Tutorial: In the Matter of Certain Memory Modules and Components Thereof and 

Containing Same, Inv No. 337-TA-1023, May 8, 2017, 11 pages. 
❑

Products 

39 
Exhibit 1078, Analog Devices, Step-Down DC-to-DC Controller, ADP1821, copyright 2005-2007 by Analog Devices, 

24 pages. 
❑

Inc., 

40 
Exhibit 2001, IPR 2022-00999, Declaration of Dr. Sunil P. Khatri regarding US Patent No. 11,232,054, 68 pages, 

on September 8, 2022. 
❑

executed 

41 
Exhibit 2003, BELLONI et al., 24.6 A 4-Output Single-Inductor DC-DC Buck Converter with Self-Boosted Switch 
Drivers and 1.2A Total Output Current, ISSCC 2008 / Session 24 / Analog Power Techniques / 24.6, 2008 IEEE 
International Solid-State Circuits Conference, 3 pages. 

42 
Exhibit 2004, MA et al., Single-Inductor Multiple-Output Switching Converters With Time-Multiplexing Control in 
Discontinuous Conduction Mode, IEEE Journal of Solid-State Circuits, Volume 38, Number 1, January 2003, pages 
89-100 (12 pages). 

43 
Exhibit 2006, Micron, Technical Note: Power Solutions for DDR2 Notebook PCs, TN-47-05 DDR2 Power Solutions for 

copyright 2004 by Micron Technology, Inc., 16 pages. 
❑

Notebooks, 

44 
Exhibit 2007, Texas Instruments, LP2996-N, LP2996A DDR Termination Regulator, SNOSA40K, November 2002 

December 2016), 39 pages. 
❑

(revised 

45 
Exhibit 2008, JAMECO ELECTRONICS, Jameco Part Number 843868, National Semiconductor: LP2996: DDR 

Regulator, June 2006, 19 pages. 
❑

Termination 

46 
Exhibit 2009, JAMECO ELECTRONICS, Jameco Part Number 843930, National Semiconductor: LP2997: DDR-II 

Regulator, June 2006, 13 pages. 
❑

Termination 

47 
Exhibit 2010, National Semiconductor: LP2998: DDR-II and DDR-I Termination Regulator, December 12, 2007, 18 ❑
pages. 
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48 
Exhibit 2011, BERGVELD, Battery Management Systems: Design by Modelling, copyright 2001 by Royal Philips 

N.V., 328 pages. 
❑

Electronics 

49 Exhibit 2012, ROMO, DDR Memories: Comparison and Overview, NXP, pages 70-73 (4 pages), September 21, 2007. 

60 Exhibit 2013, JEDEC Standard No. 21-C, Page 4.20.3-1; PC133 SDRAM Unbuffered SO-DIMM, Reference Design r7Specification, Revision 1.02, 26 pages. downloaded August 16, 2022. 

If you wish to add additional non-patent literature document citation information please click the Add button ( RdOM 
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OR 
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foreign patent office 
after making reasonable 
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statement. See 37 

❑ See attached certification 

❑ The fee set forth 

CERTIFICATION STATEMENT 

and 1.98 to make the appropriate selection(s): 

of information contained in the information disclosure statement was first cited in any communication 
office in a counterpart foreign application not more than three months prior to the filing of the 
statement. See 37 CFR 1.97(e)(1). 

information contained in the information disclosure statement was cited in a communication from a 
in a counterpart foreign application, and, to the knowledge of the person signing the certification 

inquiry, no item of information contained in the information disclosure statement was known to 
in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 

CFR 1.97(e)(2). 

statement. 
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public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
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that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

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

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

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 
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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)). 
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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 inspections or an issued patent. 
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17/582,797 Chen et al. 

Office Action Summary Examiner Art Unit AIA (FITF) Status 
HASH EM FARROKH 2138 No 

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1)0 Responsive to communication(s) filed on IDS' filed 05/28/2024. 
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 

2a)O This action is FINAL. 2b) 11 This action is non-final. 
3)O An election was made by the applicant in response to a restriction requirement set forth during the interview 

on ; the restriction requirement and election have been incorporated into this action. 
4)O Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) Claim(s) 2,6-8,11 and 14-27 is/are pending in the application. 

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

6) 0 Claim(s) is/are allowed. 

7) 0 Claim(s) 2,6-8,11 and 14-27 is/are rejected. 

8) 0 Claim(s) is/are objected to. 

9) 0 Claim(s) are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)O The specification is objected to by the Examiner. 

11)0 The drawing(s) filed on 01/24/2022 is/are: a)0 accepted or b)O objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

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

Certified copies: 
a)O All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

2.O Certified copies of the priority documents have been received in Application No. 

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

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

Attachment(s) 

1) Ei Notice of References Cited (PTO-892) 

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date 05/28/2024.

3) El Interview Summary (PTO-413) 

Paper No(s)/Mail Date 
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Application/Control Number: 17/582,797 Page 2 
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Notice of Pre-AIA or AIA Status 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 

05/28/2024 has been entered. 

Applicant's request for Suspension of Action 

3. Applicant's request filed 05/29/2024, for suspension of action in this application 

under 37 CFR 1.103(b) or (c) is denied as being improper. The request was not filed at 

the time of filing a CPA or RCE, and/or (2) not accompanied by the requisite fee as set 

forth in 37 CFR 1.17(i). See MPEP § 709. 

The RCE was filed on 05/28/2024 (e.g., different from time of suspension 

request). 

DETAILED ACTION: 

4. This office action is in response to the communication(s) filed on 05/28/2024. 

There are a total of 19 claims pending in the application. Claims 2, 6-8, 11 and 14 have 

been amended; claims 1, 3-5, 9-10, and 12-13 have been canceled; and new claims 16-

27 have been added. 

INFORMATION CONCERNING IDS: 

The information disclosure statements (IDS') submitted on 05/28/2024 are in 

compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 

statements have been considered by the Examiner. 
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RESPONSE TO REMARKS: 

5. Applicant's arguments have been fully considered and based on Trial 

Termination (Trial-Term) or Final Written Decision, by United State Patent and 

Trademark. The Trial-Term appears, for most part, to be based IDS's that may or may 

not filed by the Applicant. The Trial-Terms Final Written Decision considered that 

Applications 17/138,766 (now US 11,016,918 B2); and 17/328,019 (now US 11,232,054 

B2 not patentable. Therefore, the Examiner considers the claims of Application 

17/582,797, that substantially include limitations similar to claims of Applications 

17/138,766 and 17/328,019, not to be patentable. Therefore, the Examiner as shown 

below rejected the claims. 

INFORMATION CONCERNING CLAIMS: 

Claim Rejections - 35 USC § 103 

In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis (i.e., changing from AIA to pre-AIA) for the rejection will 

not be considered a new ground of rejection if the prior art relied upon, and the rationale 

supporting the rejection, would be the same under either status. 

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negated by the manner in which the invention was 
made. 
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Claims 2, 6-8, 11, 15-18, and 20-24 are rejected under pre-AIA 35 U.S.C. 103(a) 

as being unpatentable over Harris et al. "Harris" (US 2006/0174140 Al) in view of 

FBDIMM Standards (Exhibitions 1027, 2028 provided by Applicant) and Amidi et al. 

"Amidi" (US 7,724,604 82). The rejection is based on information provided in Trial 

Termination or Final Written Decision (hereinafter Trial-Trim, dated 12/06/2023) by the 

USPTO Trial and Appeal Board on Application 17/138,766 (now US patent 11,016,918 

B2) , which appears, in most part, to be based on Exhibition 1001, IPR 2022-00996. 

The instant Application, which is a continuation of US Patent 11,016,918 B2 includes 

substantially the same or similar claim limitations. 

6. Regarding claim 2, Harris teaches or suggests: 

"A dual in-line memory module (DIMM) (e.g., Fig. 1A, ¶ 0009, memory module 100A) 

configured to fit into a memory slot connector of a host system, the memory slot 

connector including a set of power conduits, a set of data conduits, and a set of address 

and control conduits, wherein power from the host system is provided to the DIMM via 

the set of power conduits, data signals between the host system and the DIMM are 

transferred via the set of data conduits, and control signals from the host system are 

transferred to the DIMM via the set of address and control conduits, the DIMM 

comprising:" (e.g., Harris: Fig. 1A, ¶ 0009, a fully buffered DIMM wherein a 

buffer/logic component 112 is provided for buffering command/address; ¶ 0010, a 

high-frequency switching voltage converter capable of generating tightly-

controlled voltage levels may be implemented as the on-board VRM 102 for 

purposes of the present patent disclosure ¶ 0013, It is contemplated that local 

supply voltage conversion for double-rank DIMMs can be accommodated with a 

form factor design of approximately about one square inch (both sides of the 

printed circuit board), and at a component height compatible with applicable 

Joint Electron Device Engineering Council (JEDEC) standards; Fig 1B, ¶ 0014, ¶ 

0010, Reference numerals 120-1 through 120-K refer to K supply voltage paths 
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which may be coupled to various voltage sources provided within the electronic 

system; Trial-Trim: pages 42-56, power, data, address and control signal; Trial-

Trim: pages 18-84). Fig. 1B Harris shows a block diagram of memory module 100B 

comprising DRAM devices 110, inputs a plurality voltages 120 from eternal source and 

generates a plurality of regulated voltages 106 and 108. The memory module 100B also 

comprises Buffer 112 that receives command, address, and data from the external 

source via interface path 114. 

"a printed circuit board (PCB) having edge connections configured to fit into the 

memory slot connector of the host system, the edge connections including a first set of 

edge connections configured to be electrically connected to the set of power conduits, a 

second set of edge connections configured to be electrically connected to the set of 

data conduits, and a third set of edge connections configured to be electrically 

connected to the set of address and control conduits, the PCB further including a set of 

voltage supply lines electrically connected the first set of edge connections, a set of 

data lines electrically connected to second set of edge connections, and a set of 

address and control lines electrically connected to third set of edge connections;" (e.g., 

Harris: Fig. 3, ¶ 0017, a block diagram of an exemplary memory assembly 300 

according to one embodiment. A memory controller 302 is operable to drive a 

bidirectional memory link 304 to which a plurality of memory boards 306-1 

through 306-M are coupled in a daisy-chain fashion at their respective buffers; 

Fig. 4, ¶ 0018, an exemplary computer system 400 according to one 

embodiment... A number of memory modules 410 are coupled to the memory 

control block 408 via a memory link 411;Terial-Term: pages 18-84). Figs 3 and 4 of 

Harris shows a plurality of Boards 306 or modules connected to external device (e.g., 

memory controller). Fig. 3 of Harris that the plurality of boards or modules 306 

comprising edge connections to connect to the external memory controller or device. 

"a set of components coupled to the PCB, the set of components including a plurality of 

double data rate (DDR) synchronous dynamic random access memory (SDRAM) 

devices coupled to the set of address and control lines and to the set of data lines, the 

DDR SDRAM devices being operable to receive or output data signals via the set of 
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data lines based on control and address signals received from the host system via the 

set of address and control lines;" (e.g., Harris: Fig. 1A, ¶ 0009, a Dual In-line Memory 

Module (DIMM) wherein each of the memory devices 110-1 through 110-N 

comprises a Double Data Rate (DDR) dynamic random access memory (DRAM) 

device having a particular density, e.g., 256 Mb, 512 Mb, 1 Gb or 2 Gb, etc. Also, 

the memory devices can be of any known or heretofore unknown DDR type; Trial-

Term: pages 18-84). Harris teaches supplying voltages to Fully-Buffered DIMM 

(FBDIMM). However, Harris does not appear to expressly teach while: 

FBDIMMM Standards discloses: "and first, second, third and fourth buck 

converters coupled to the PCB and to the input voltage supply line and configured to 

receive power from the input voltage supply line and to deliver power to the set of 

components via first, second, third and fourth regulated voltages lines, the first, second, 

third and fourth buck converters being further configured to generate first, second, 

third and fourth regulated voltages, respectively, from the power received from the input 

voltage supply line, and to output the first, second, third and fourth regulated voltages 

via the first, second, third, and fourth regulated voltage lines, respectively, the set of 

components including a first component configured to receive power via at least the first 

regulated voltage line, a second component configured to receive power via at least the 

second regulated voltage line, a third component configured to receive power via at 

least the third regulated voltage line, and a fourth component configured to receive 

power via at least the fourth regulated voltage line, wherein each component of the set 

of is electrically connected to one or more of the first, second, third and fourth regulated 

voltages lines, and receives power only via the one or more of the first, second, third 

and fourth regulated voltage lines," (e.g., Trial-Trim: Pages 20-40 and 56-59; Trial-

Trim: pages 18-84). Trial-Trim discloses that combing Harris with FBDIMM Standard 

teaches or render obvious all limitation recited above comprising regulated voltage 

converters (e.g., including buck converters) recited in the claim. 

"wherein the DIMM is configurable to operate in any of a plurality of states including a 

first state and a second state, wherein the controller is further configured to control 
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power delivery to one or more components of the set of components for the DIMM to 

operate in the first state or the second state, whereby power to the set of components 

via the first, second, third, and fourth regulated voltage lines is turned on when the 

DIMM is operating in the first state, and whereby power to the first component via the 

first regulated voltage line is turned off and power to the second, third, and fourth 

components via the second, third and fourth regulated voltage lines is turned on when 

the DIMM is operating in the second state." (e.g., Trial-Trim: Pages 16-41 and 64-65, 

The combination of Harris and the FBDIMM Standards discloses an S3 sleep 

mode switch that selectively switches off the second voltage to turn off the power 

to one or more registers while the DRAMS remains powered on to refresh data in 

DRAMS; Trial-Trim: pages 18-84). Trial-Trim discloses the combination of Harris 

provides or maps regulated voltages as specified in the claim and DIMMs configured to 

operate in a plurality mode at least the normal mode or state and sleep mode or state. 

Amidi disclose: "a controller including a voltage monitor circuit and nonvolatile 

memory, the controller coupled to the PCB and to an input voltage supply line of the set 

of voltage supply lines, the voltage monitor circuit configured to (i) monitor an input 

voltage supplied via the input voltage supply line, (ii) generate a trigger signal upon 

detecting a trigger condition, and (iii) transmit the trigger signal to at least one other 

portion of the controller, wherein the controller is configured to perform in response to 

the trigger signal, a write operation to write data into the nonvolatile memory, and 

wherein the trigger condition occurs when the input voltage exceeds a first preset 

threshold voltage that is above an operating voltage of the DIMM;" (e.g., Amidi: Fig. 5, 

col. 4, lines 14-22, Power management block 500 includes the actual power 

management module 510, an incoming system supply 520, an incoming battery 

supply 530, and an outgoing memory power supply 540. Power management 

block 500 may thus be used to attempt to ensure a stable power supply even in 

the face of disruptions in system supply 520, for example, Figs 5-6 of Amidi and 

the corresponding text descriptions; TRIAL-TRM: pages 70-64; pages 18-84). 
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Disclosures by Harris, FBDIMM Standards, and Amidi are analogous because they are 

in the same field of endeavor and/or solving a similar or common problem. 

It would have been obvious to a person of having ordinary skill in the art before the 

effective filing date of the claimed invention to modify the Voltage Distribution System 

and Method for a Memory Assembly taught by Harris to include the voltage (power), 

data, and address/control signals disclosed by FBDIMM Standards; furthermore, to 

include Clock and Power Fault Detection disclosed by Amidi. 

The motivation for including the voltages, data, address, and control signal as taught by 

page 41 of TRIAL-TRM is to look/obtain information concerning voltages for the 

FBDIMM; furthermore, the motivation to include Clock and Power Fault Detection is to 

attempt to ensure a stable power supply even in the face of disruptions in system supply 

520, for example. 

Therefore, it would have been obvious to combine teaching of FBDIMM Standards and 

Amidi with Harris to obtain the invention as specified in the claim. 

7. Regarding claim 16, Harris teaches or suggests: 

"A dual in-line memory module (DIMM) configured to fit into a memory slot connector of 

a host system, the memory slot connector including a set of power conduits, a set of 

data conduits, and a set of address and control conduits, wherein power from the host 

system is provided to the DIMM via the set of power conduits, data signals between the 

host system and the DIMM are transferred via the set of data conduits, and control 

signals from the host system are transferred to the DIMM via the set of address and 

control conduits, the DIMM comprising:" (e.g., Harris: Fig. 1A, ¶ 0009, a fully buffered 

DIMM wherein a buffer/logic component 112 is provided for buffering 

command/address; ¶ 0010, a high-frequency switching voltage converter capable 

of generating tightly-controlled voltage levels may be implemented as the on-

board VRM 102 for purposes of the present patent disclosure ¶ 0013, It is 

contemplated that local supply voltage conversion for double-rank DIMMs can be 

accommodated with a form factor design of approximately about one square inch 

(both sides of the printed circuit board), and at a component height compatible 

with applicable Joint Electron Device Engineering Council (JEDEC) standards; 
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Fig 1B, ¶ 0014, ¶ 0010, Reference numerals 120-1 through 120-K refer to K supply 

voltage paths which may be coupled to various voltage sources provided within 

the electronic system; Trial-Trim: pages 42-56, power, data, address and control 

signal; Trial-Trim: pages 18-84). Fig. 1B Harris shows a block diagram of memory 

module 100B comprising DRAM devices 110, inputs a plurality voltages 120 from 

eternal source and generates a plurality of regulated voltages 106 and 108. The 

memory module 100B also comprises Buffer 112 that receives command, address, and 

data from the external source via interface path 114. 

a printed circuit board (PCB) having edge connections configured to fit into the memory 

slot connector of the host system, the edge connections including a first set of edge 

connections configured to be electrically connected to the set of power conduits, a 

second set of edge connections configured to be electrically connected to the set of 

data conduits, and a third set of edge connections configured to be electrically 

connected to the set of address and control conduits, the PCB further including a set of 

voltage supply lines electrically connected to the first set of edge connections, a set of 

data lines electrically connected to the second set of edge connections, and a set of 

address and control lines electrically connected to the third set of edge connections;" 

(e.g., Harris: Fig. 3, ¶ 0017, a block diagram of an exemplary memory assembly 

300 according to one embodiment. A memory controller 302 is operable to drive a 

bidirectional memory link 304 to which a plurality of memory boards 306-1 

through 306-M are coupled in a daisy-chain fashion at their respective buffers; 

Fig. 4, ¶ 0018, an exemplary computer system 400 according to one 

embodiment... A number of memory modules 410 are coupled to the memory 

control block 408 via a memory link 411;Terial-Term: pages 18-84). Figs 3 and 4 of 

Harris shows a plurality of Boards 306 or modules connected to external device (e.g., 

memory controller). Fig. 3 of Harris that the plurality of boards or modules 306 

comprising edge connections to connect to the external memory controller or device. 

"a set of components coupled to the PCB, the set of components including a plurality of 

double data rate (DDR) synchronous dynamic random access memory (SDRAM) 
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devices coupled to the set of address and control lines and to the set of data lines, the 

DDR SDRAM devices being operable to receive or output data signals via the set of 

data lines based on control and address signals received from the host system via the 

set of address and control lines;" (e.g., Harris: Fig. 1A, ¶ 0009, a Dual In-line Memory 

Module (DIMM) wherein each of the memory devices 110-1 through 110-N 

comprises a Double Data Rate (DDR) dynamic random access memory (DRAM) 

device having a particular density, e.g., 256 Mb, 512 Mb, 1 Gb or 2 Gb, etc. Also, 

the memory devices can be of any known or heretofore unknown DDR type; Trial-

Term: pages 18-84). Harris teaches supplying voltages to Fully-Buffered DIMM 

(FBDIMM). However, Harris does not appear to expressly teach while: 

FBDIMMM Standards discloses: "and first, second, third and fourth buck 

converters coupled to the PCB and to the input voltage supply line of the set of voltage 

supply lines and configured to receive power from the input voltage supply line and to 

deliver power to the set of components via first, second, third and fourth regulated 

voltages lines, the first, second, third and fourth buck converters being further 

configured to generate first, second, third and fourth regulated voltages, respectively, 

from the power received from the input voltage supply line, and to output the first, 

second, third and fourth regulated voltages via the first, second, third, and fourth 

regulated voltage lines, respectively, the set of components including a first component 

configured to receive power via at least the first regulated voltage line, a second 

component configured to receive power via at least the second regulated voltage line, a 

third component configured to receive power via at least the third regulated voltage line, 

and a fourth component configured to receive power via at least the fourth regulated 

voltage line, wherein each component of the set of components is electrically connected 

to one or more of the first, second, third and fourth regulated voltages lines, and 

receives power only via the one or more of the first, second, third and fourth regulated 

voltage lines," (e.g., Trial-Trim: Pages 20-40 and 56-59; Trial-Trim: pages 18-84). 

Trial-Trim discloses that combing Harris with FBDIMM Standard teaches or render 

obvious all limitation recited above comprising regulated voltage converters (e.g., 

including buck converters) recited in the claim. 
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"wherein, in response to a second trigger condition, the controller is configured to turn 

power via the first regulated voltage line off or on, and wherein, in response to a third 

trigger condition, the controller is configured to turn power via the second regulated 

voltage line off or on." (e.g., Trial-Trim: Pages 16-41 and 64-65, The combination of 

Harris and the FBDIMM Standards discloses an S3 sleep mode switch that 

selectively switches off the second voltage to turn off the power to one or mor e 

registers while the DRAMS remains powered on to refresh data in DRAMS; Trial-

Trim: pages 18-84). Trial-Trim discloses that FBDIMM Standards teaches/provides S3 

mode switch that turns components off/on. 

Amidi discloses: "a controller including a voltage monitor circuit and nonvolatile 

memory, the controller coupled to the PCB and to an input voltage supply line of the set 

of voltage supply lines, the voltage monitor circuit configured to monitor an input 

voltage supplied via the input voltage supply line, generate a trigger signal upon 

detecting a first trigger condition, and transmit the trigger signal to at least one other 

portion of the controller, wherein the controller is configured to perform, in response to 

the trigger signal, a write operation to write data into the nonvolatile memory, and 

wherein the first trigger condition occurs when the input voltage exceeds a first preset 

threshold voltage that is above an operating voltage of the DIMM;" (e.g., Amidi: Fig. 5, 

col. 4, lines 14-22, Power management block 500 includes the actual power 

management module 510, an incoming system supply 520, an incoming battery 

supply 530, and an outgoing memory power supply 540. Power management 

block 500 may thus be used to attempt to ensure a stable power supply even in 

the face of disruptions in system supply 520, for example, Figs 5-6 of Amidi and 

the corresponding text descriptions; TRIAL-TRM: pages 70-64; pages 18-84). The 

motivation for combining is based on the same rational presented for rejection of the 

independent claim 1. 

8. Regarding claim 22, Harris teaches or suggests: 

"A dual in-line memory module (DIMM) configured to fit into a memory slot connector of 

a host system, the memory slot connector including a set of power conduits, a set of 

data conduits, and a set of address and control conduits, wherein power from the host 
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system is provided to the DIMM via the set of power conduits, data signals between the 

host system and the DIMM are transferred via the set of data conduits, and control 

signals from the host system are transferred to the DIMM via the set of address and 

control conduits, the DIMM comprising:" (e.g., Harris: Fig. 1A, ¶ 0009, a fully buffered 

DIMM wherein a buffer/logic component 112 is provided for buffering 

command/address; ¶ 0010, a high-frequency switching voltage converter capable 

of generating tightly-controlled voltage levels may be implemented as the on-

board VRM 102 for purposes of the present patent disclosure ¶ 0013, It is 

contemplated that local supply voltage conversion for double-rank DIMMs can be 

accommodated with a form factor design of approximately about one square inch 

(both sides of the printed circuit board), and at a component height compatible 

with applicable Joint Electron Device Engineering Council (JEDEC) standards; 

Fig 1B, ¶ 0014, ¶ 0010, Reference numerals 120-1 through 120-K refer to K supply 

voltage paths which may be coupled to various voltage sources provided within 

the electronic system; Trial-Trim: pages 42-56, power, data, address and control 

signal; Trial-Trim: pages 18-84). Fig. 1B Harris shows a block diagram of memory 

module 100B comprising DRAM devices 110, inputs a plurality voltages 120 from 

eternal source and generates a plurality of regulated voltages 106 and 108. The 

memory module 100B also comprises Buffer 112 that receives command, address, and 

data from the external source via interface path 114. 

"a printed circuit board (PCB) having edge connections configured to fit into the 

memory slot connector of the host system, the edge connections including a first set of 

edge connections configured to be electrically connected to the set of power conduits, a 

second set of edge connections configured to be electrically connected to the set of 

data conduits, and a third set of edge connections configured to be electrically 

connected to the set of address and control conduits, the PCB further including a set of 

voltage supply lines electrically connected to the first set of edge connections, a set of 

data lines electrically connected to the second set of edge connections, and a set of 

address and control lines electrically connected to the third set of edge connections;" 

(e.g., Harris: Fig. 3, ¶ 0017, a block diagram of an exemplary memory assembly 

300 according to one embodiment. A memory controller 302 is operable to drive a 
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bidirectional memory link 304 to which a plurality of memory boards 306-1 

through 306-M are coupled in a daisy-chain fashion at their respective buffers; 

Fig. 4, ¶ 0018, an exemplary computer system 400 according to one 

embodiment... A number of memory modules 410 are coupled to the memory 

control block 408 via a memory link 411;Terial-Term: pages 18-84). Figs 3 and 4 of 

Harris shows a plurality of Boards 306 or modules connected to external device (e.g., 

memory controller). Fig. 3 of Harris that the plurality of boards or modules 306 

comprising edge connections to connect to the external memory controller or device. 

"a set of components coupled to the PCB, the set of components including a 

plurality of double data rate (DDR) synchronous dynamic random access memory 

(SDRAM) devices coupled to the set of address and control lines and to the set of data 

lines, the DDR SDRAM devices being operable to receive or output data signals via the 

set of data lines based on control and address signals received from the host system 

via the set of address and control lines;" (e.g., Harris: Fig. 1A, ¶ 0009, a Dual In-line 

Memory Module (DIMM) wherein each of the memory devices 110-1 through 110-N 

comprises a Double Data Rate (DDR) dynamic random access memory (DRAM) 

device having a particular density, e.g., 256 Mb, 512 Mb, 1 Gb or 2 Gb, etc. Also, 

the memory devices can be of any known or heretofore unknown DDR type; Trial-

Term: pages 18-84). Harris teaches supplying voltages to Fully-Buffered DIMM 

(FBDIMM). However, Harris does not appear to teach while: 

FBDIMMM Standards discloses: "first, second, third and fourth buck converters 

coupled to the PCB and to the input voltage supply line and configured to receive power 

from the input voltage supply line and to deliver power to the set of components via first, 

second, third and fourth regulated voltages lines, the first, second, third and fourth 

buck converters being further configured to generate first, second, third and fourth 

regulated voltages, respectively, from the power received from the input voltage supply 

line, and to output the first, second, third and fourth regulated voltages via the first, 

second, third, and fourth regulated voltage lines, respectively, the set of components 

including a first component configured to receive power via at least the first regulated 

voltage line, a second component configured to receive power via at least the second 

regulated voltage line, a third component configured to receive power via at least the 
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third regulated voltage line, and a fourth component configured to receive power via at 

least the fourth regulated voltage line, wherein each component of the set of 

components is electrically connected to one or more of the first, second, third and fourth 

regulated voltages lines, and receives power only via the one or more of the first, 

second, third and fourth regulated voltage lines," (e.g., Trial-Trim: Pages 20-40 and 

56-59; Trial-Trim: pages 18-84). Trial-Trim discloses that combing Harris with FBDIMM 

Standard teaches or render obvious all limitation recited above comprising regulated 

voltage converters (e.g., including buck converters) recited in the claim. 

"wherein, in response to a second trigger condition, the controller is further configured 

to turn off power via the first regulated voltage line while power via the second, third and 

fourth regulated voltage lines is turned on." (e.g., Trial-Trim: Pages 16-41 and 64-65, 

The combination of Harris and the FBDIMM Standards discloses an S3 sleep 

mode switch that selectively switches off the second voltage to turn off the power 

to one or mor e registers while the DRAMS remains powered on to refresh data in 

DRAMS; Trial-Trim: pages 18-84). Trial-Trim discloses that FBDIMM Standards 

teaches/provides S3 mode switch that turns components off/on. 

Amidi discloses: "a controller including a voltage monitor circuit and nonvolatile 

memory, the controller coupled to the PCB and to an input voltage supply line of the set 

of voltage supply lines, the voltage monitor circuit configured to monitor an input 

voltage supplied via the input voltage supply line, to generate a trigger signal upon 

detecting a first trigger condition, and to transmit the trigger signal to at least one other 

portion of the controller, wherein the controller is configured to perform, in response to 

the trigger signal, a write operation to write data into the nonvolatile memory, and 

wherein the first trigger condition occurs when the input voltage exceeds a first preset 

threshold voltage that is above an operating voltage of the DIMM;" (e.g., Amidi: Fig. 5, 

col. 4, lines 14-22, Power management block 500 includes the actual power 

management module 510, an incoming system supply 520, an incoming battery 

supply 530, and an outgoing memory power supply 540. Power management 

block 500 may thus be used to attempt to ensure a stable power supply even in 

the face of disruptions in system supply 520, for example, Figs 5-6 of Amidi and 
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the corresponding text descriptions; TRIAL-TRM: pages 70-64; pages 18-84). The 

motivation for combining is based on the same rational presented for rejection of the 

independent claim 1. 

9. Regarding claims 6, Trial-Term teaches: 

"wherein the controller is further configured to periodically perform one or more write 

operations at regular intervals of time in response to an additional trigger signal that is 

associated with an additional trigger condition, the additional trigger condition including 

a request from the host system or detection of a voltage level deviation from one or 

more threshold voltages." (e.g., Trial-Term: pages 78-80). Generating trigger signals 

for overvoltage detection and undervoltage detection for different DIMM voltage values, 

requires setting of threshold voltage of different values. 

10. Claims 7-8, 17, 20, 23, and 26 are rejected based on the same ground of 

rejection as claim 6. 

11. Regarding claims 11, Trial-Term teaches: 

"a register coupled to the PCB, the first regulated voltage line, and the set of address 

and control lines, wherein: during the first state, the register is configured to receive 

power via the first regulated voltage line, receive and register address and control 

signals from the host system via the set of address and control lines, and output 

registered address and control signals, and during the second state, the register does 

not output registered address and control signals." (e.g., Trial-Trim: Pages 16-41 and 

64-65, The combination of Harris and the FBDIMM Standards discloses an S3 

sleep mode switch that selectively switches off the second voltage to turn off the 

power to one or more registers while the DRAMS remains powered on to refresh 

data in DRAMS; Trial-Trim: pages 18-84). Trial-Trim discloses the combination of 

Harris provides or maps regulated voltages as specified in the claim and DIMMs 

configured to operate in a plurality mode at least the normal mode or state and sleep 

mode or state. 

12. Regarding claims 15, 21, and 27, Trial-Term teaches: 
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"wherein two of the first, second, third and fourth buck converters are configured to 

operate as a dual-buck converter." (e.g., Trial-Trim: Page 63). It would have been 

obvious to implement two or more regulate voltages using dual-buck converter. 

Claims 14, 18, 19, and 25 rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Harris, FBDIMM Standards, and Amidi as applied to claims 6, 18, 

and 24 above, and further in view of Levkovitz et al. "Levkovitz" (US 2007/0088838 A 1). 

13. Regarding claim 14, Harris, FBDIMM Standards, and Amidi teach all limitations 

recited in claim 6 but do not expressly teach while Levkovitz discloses: 

"wherein the regular intervals of time are every millisecond." (e.g., ¶ 0075) periodically, 

at pre-defined intervals dump or copy data into a non-volatile memory. Specifying a 

certain periodic time-interval is a design choice. 

Disclosures by Harris, FBDIMM Standards, Amidi and Levkovitz are analogous because 

they are in the same field of endeavor and/or solving a similar or common problem. 

It would have been obvious to a person of having ordinary skill in the art before the 

effective filing date of the claimed invention to modify the Voltage Distribution System 

and Method for a Memory Assembly taught by Harris to include the voltage (power), 

data, and address/control signals disclosed by FBDIMM Standards; furthermore, to 

include Clock and Power Fault Detection disclosed by Amidi; furthermore, to include the 

periodically copying data to non-volatile memory disclosed by Levkovitz. 

The motivation for including the voltages, data, address, and control signal as taught by 

page 41 of TRIAL-TRM is to look/obtain information concerning voltages for the 

FBDIMM; furthermore, the motivation to include Clock and Power Fault Detection is to 

attempt to ensure a stable power supply even in the face of disruptions in system supply 

520, for example; furthermore, the motivation for copying the data to non-volatile 

memory as taught by paragraph [0275] of Levkovitz is to limit the data loss in case of a 

power outage which may erase the volatile memory unit. 

Therefore, it would have been obvious to combine teaching of Levkovitz, FBDIMM 

Standards, and Amidi with Harris to obtain the invention as specified in the claim. 

Samsung Electronics Co., Ltd.
Ex. 1002, p. 661



Application/Control Number: 17/582,797 Page 17 
Art Unit: 2138 

Claims 18, 19 and 25 include similar limitations. 

DIRECTION OF FUTURE CORRESPENDENCES: 

14. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to HASHEM FARROKH whose telephone number is 

(571)272-4193. The examiner can normally be reached Monday through Friday from 

8:30 am - 5:00 pm. 

15. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Mr. Tim Vo can be reached on (571)272-3642. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

16. 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 htto://pair-direct.uspto.gov. For questions 

regarding access to the Private PAIR system, contact the Electronic Business Center 

(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 

Service Representative or access to the automated information system, call 800-786-

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

/HASHEM FARROKH/ 
Primary Examiner, Art Unit 2138 

Samsung Electronics Co., Ltd.
Ex. 1002, p. 662



,0147'"Pit(, 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 

OF CO 
www.uspto.gov 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

17/582,797 01/24/2022 

151145 7590 09/13/2024 

Vorys, Sater, Seymour and Pease LLP 
1909 K Street, NW 
9th Floor 
Washington, DC 20006-1152 

Chi-She Chen 022955-000090 3546 

EXAMINER 

FARROKH, HASHEM 

ART UNIT PAPER NUMBER 

2138 

NOTIFICATION DATE DELIVERY MODE 

09/13/2024 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): 

kshami@vorys.com 
mvmessinger@vorys.com 
vorys_docketing @cardinal-ip.com 

PTOL-90A (Rev. 04/07) 

Samsung Electronics Co., Ltd.
Ex. 1002, p. 663



Applicant-Initiated Interview Summary 

Application No. 
17/582,797 

Applicant(s) 
Chen et al. 

Examiner 
HASHEM 
FARROKH 

Art 
Unit 
2138 

AIA (First Inventor 
to File) Status 
No 

Page 

1 of 2 

All Participants (applicant, applicants 
representative, PTO personnel) Title Type 

HASHEM FARROKH Primary Examiner Telephonic 
Khaled Shami Attorney 

Date of Interview: 06 September 2024 

Issues Discussed: 

35 U.S.C. 103 

An applicant initiated interview with the Applicant, Mr. Khaled Shami (reg. # 38,745), conducted on 09/06 
/2024. The interview was in response to the non-final office action mailed 08/08/2024. Applicant 
presented a proposed amendment of claims in which claim 2 was amended, claims 1 and 3-27 canceled 
and claims 28-23 added. Applicant summarize the differences between the amended newly amended 
claims and the prior art of record in Items I through VI shown below. However, amendments fails to point 
the portion(s) of the specification that describe amendment (or arguments). 

I. The limitation recite "a input voltage line from the memory socket...", then l.a recites power from 
system board provided by the set of power conduits. Specification does not describe/support the set of 
power conduits. 
II. The specification does not describe/support a set of edge connection configure to be connected to a 
set of data conduits (or address and control conduits). 

III. Applicant appears to state the claim limitation(s) that DIMM operates in two states no longer is being 
claimed. In discussion related to item number III, Applicant appears to discuss limitations or subject 
matters that are not described/supported by the specification, as an example the specification does not 
describe a plurality of packages. Furthermore, In the non-final rejection, mailed on 08/08/2024, the Trial 
Termination document also used as additional reference information. The Applicant arguments, for most 
part, appear to based on Harris and FBDI MM. The Examiner suggests that Applicant also refer to the 
relevant portion(s) of Trial-Term document and describe why the amendment overcome issues related to 
the board final decision. 

IV. Regarding voltage regulation and mapping, the board has decided that combination of Harris and 
FBDIMM standards renders obvious limitations regarding voltage regulators (including buck converters). 
Applicant needs to describe what is new in claim limitations that overcome the discussion in Trial-Term 
document and the board decision. 

V. Amidi teaches that memory (comprising backup power) may operate in backup mode, in response, for 
example, in response to change to voltage level (e.g., a triggering condition). The backup comprises a 
plurality of write operations. 

VI. Paragraph [0075] teaches periodically dump or copy data to non-volatile memory. The reason for 
periodic 
of copying is to limit data loss in the event of sudden power loss. The copying or backup performed in a 
pre-defined time intervals. A timer may be programmed to trigger the copying at pre-defined time interval 
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LISTING OF PROPOSED CLAIMS 

1. (Canceled) 

2. (Currently amended) A dual in-line memory module (DIMM) configured to fit 

into a memory or a sN., E sn boay:', of a  system, the memory 

slE tii-,•t..-4,ofE;o0<et including a set of power conduits, a set of data conduits  inekulin.) at ]ea.ct 

72 data  and a set of address and control conduits, wherein; .,yAetr:  power from the 

system ho3gi •s• provided to the DIMM via then wtrtoti by €.he  set of power 

conduits  !Ind th:f DIMM  guyed to oocy3tc ViOVidCj SliStCP3 owet tom th 

≥-,,31:etii board, 3 3.-bP  i}+... ;fie ..F3€:;; rate. (DDR) data - is ciectricsli:, ';dlEi)€:F.d 

between the 3e -system ??oars  and the DIMM Eir4t-ir4rBi4c;4:4via 1.  be soci-et in, eacil 

:the set of data conduits, and add.;...... ;;t3,.  control signals 

from the W,iii-system board ii-;= -I itii4i37k- A-to the DIMM via  .ocic:et by  the set of 

address and control conduits, the DIMM comprising: 

a printed circuit board (PCB) :f PC.B.joctuding.: 

as mterface  having edge connections disoos alf3n,v  the width of the PC.S1-3 and 

configured to fit into the memory sockr:.€, , the edge 

connections including a first set of edge connections configured to be electrically 

connected to P:f;:f;QcilVQ oower cor i..ui€s rtthe set of power conduits, a second set of edge 

connections :facil orwineb iR configured t4) elQcfricalLy cooduc4 wid:f DDR 

  ar“-i to be electrically connected to a teapec iive data :.^}.z i3  of the set of data 

conduits, and a third set of edge connections configured to be electrically connected to 

aaztn .i„Ictdism.ayigs,ujzsztauclaiA ;z1sthe set of address and control conduits, 

Formatted: Not Highlight 

Formatted: Not Highlight 

tii4$4c;}-4iii4i -4ti. it-a set of voltage supply lines electrically connected to 

the first set of edge connections, ,,ere t t of voita;;;w ≤imph' itletit.chnR ztxtu 

dectrically conc.inc:.'t Miltzt 1,Oh.Ne. Whell tht, :≤t-St:eni power 3S 

riZyEded the froni Y.,steni board„   Formatted: Font 12 pt 

a set of data lines electrically 4$4fftiictx."te4-eouvied to to ctivu r.ea u (;;M.:,,..4:1BS 

the second set of edge connections, whemin eac.:.11 data line of tile se of date €i.,..,. ta 
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Qorif.i•IQ.'sm.i to eleetrioailv coridtiet a -bit. wide i)..DE, data sia-,p.al, and wtheieitt o

data inel tides at ieast dat:-.1 tines„ and

a set of address and control lines electrically oE•ziikk*Eisiie.oilpiQd to .:7 i)eCtiVe 

edw. ootinections cs-f the third set of edge connections  and e.o.i.31;',.a.t,.ed :O eie.C.triCail:, 

eo,idue: ,3ddress &`.'(i coltr.11 StVak; 

A controller including a voltage monitor circuit. a data ston-.1?L  t:• 

ob.trahiv or data. bits. a io;;.;je el:finerit.  and nonvolatile memory, the controller coupled to the 

PCB and elecirMailY connected tc a;: ?,fail input voltage supply line .4-tha-,k4 --i34-4)Pak-p-fiiwi . 

ht3:16:„ qptig.tkiscl t;o sicesilise cs.s:,!stctiuo•Fctw..yi.1Q13. ,svoit.w 

ootiduezed by the iti0ut iine  the voltage monitor circuit configured to (i) monitor 

an input voltage by co,nps,b,g,t11,-, inimt volI242c ;,T n.::•,1:Iy II.--esbold coit•gss 

first th. hold sioRaa;_e and a s od vottagt.ai3iTika4-=‘,4-tht--iBi-mit,-YEskag,s-5:Ap -14,

(ii) generate a trigger signal upon detecting a trigger condition, and (iii) transmit the trigger 

signal to Iltc logic elc..-.itnent.at-4i54-eii:a--&4.hee-tx3i-ti;mit-i4-4. .-h&-i hethar, wherein the k.-6i4.‘,:4.3,1-i4$f 

elc..-.itnent. is configured to perform, in response to the triggerAigna1,A.ItauiINIZJE! .-i ts,_ 

Verat10B3.. tE3:1):1dirif,1 a iirA N.A1f1tt1 mx,...tatiim ER write .a. .;tat Set cif data hit:: hlttasii  thaiLS20Ettart Ot_ 

She data att3raag ei.a.E33Mt, ;MCI a SeC0fid Wil1Q 0j1t1ralioti to write a ata ()raffia bits; ttiiolt 

SeC031c.i fa)1110E3 O'She Claia atCtEnt entenl, Jnd Ihett a third  write operation to write t.he 

second ttLi  data from tlit data itoriw.e ttie411ant into the nonvolatile memory,  wiletelt3 

of abbe when the input VOjtaVc Is within a Tafiac of isi3erai.i.tiF YOjtatrc Yaittes of the 

wI rel.r3 thifi ntr3;:,,.e of Opera,,..,-, bounded by an iippe: ooentl.iritif 

vatue and iowtit cayeratitil voitake Nititine. wherein the iowtir oDe.ratitg below a 

speeifitid operating. voitakti vatt.re of the I)13,..iM and the impel- ovcratinkvoitagti value jE; 

tht. veeiiied or$z:-....iatin;;;L•tiottagc.f Nwhcmin the zitsait. voitagg. cormaponck tA) 

0pQVaEirtassfoRag,:f \Alk.r.f`n U e iirEa th`eStiOid th:f iowcr operatiw  

Full, the secottd thrthold  vohaf.kg matches the tit-. .er o Qrating voillan_valiii,:„and wherein 

the trigger condition occurs when the input voltage exceeds zbe second a-fa-134-pt:sn.s.?4-threshold 

:es.

a set of components coupled to the PCB, the set of components including a plurality of 

- synchronous dynamic random access memory (DDR  SDRAM) a rF> Es 
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 coupled to the set of address and control lines and to the set of data lines, : .. i; DDR 

SDRAM tii.: i)i)R  

•••;operable to receive or output  - i )l)R data signals via  :::•\'.:::•. .. .. ; Ale set 

of address and control lines  .:7 • • • • '•  and 

lurst. second. third and lburth;.;::: ::.:.;•: • . :::.;:si,:coupled to the PCB and to the ;.:.); 

. 

klaiiiiiiiibitat**84:006#04#36***ii \:::*24: .:*&41061#4:1040*. \ ..,`1141116111Zeili*Dilltk*A.‘ft 

  a second component  i..,)1i1(.N;ted to 

third component . . 

regulated voltage  • 

T:.td or,r•ver:er 

••i,•• • . 

wherein each component of the set of components fl ; is electrically connected to one or 

more of the first, second, third, and fourth regulated  lines, and 

 via the one or more of the first, second, third and fourth 

regulated voltage lines, and is 

Cf,:"..VOWkn. S........... WfAtaiie swight.:4 Crt:b:31 Cz",: 

voltqkz, 
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.;;•  Formatted: Font: 12 Pt 

O' '..Q.0‘ i.S` ; ,i.?iS  qrs .: t`i ts 

;1': :11 . :10;i ;Ii‘• ;;;  - 

s•s i ::::*  ;;; 

• izn;:••••, 

• fni daltt EaSirttli&s  anti 

where.; ti the sum i)C the 4f) data ..E3e3 ihe E3tEtil ,)Cdio ler._.; ruatt...hea 

.`f.a€ number oC data i;;;t:it of £it daia and the i,:rfA st:Iti)bii• Jt daia 

da: 

.!3eN9N1*i34.*•stizi* wi341 ,134W,q.. 

40?£ 

 viAiqfgs4iiWin•ikiti*ed.04c•aii46•WtM' 

"S.: --

ttift.:3:! V'S.$;) .))1M 

3 — 5. (Canceled) 

6 — 27 (Canceled) 

28. (New) The DIMM of claim 2, wherein the second component (i) is electrically connected to 

both the first and second regulated voltage lines, and (ii) is powered on when the first and second 
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regulated voltages are turned on by the first and second converter circuits, respectively. 

29. (New) The DIMM of claim 2, wherein the data storage element is a buffer configured to store 

the plurality of data bits or a First-In First-Out (FIFO) buffer configured to store the plurality of data bits. 

30. (New) The DIMM of claim 2, wherein the PCB is configured to have a form factor with a 

width of 133.35 millimeters. 

31. (New) The DIMM of claim 30, wherein the form factor of the PCB is selected from one of a 

plurality of profiles ranging in height from 18.3 millimeters to 50 millimeters. 

32. (New) The DIMM of claim 2, wherein the third write operation to write the first and second 

sets of data bits from the data storage element into the nonvolatile memory includes the logic element 

combining the first set of data bits and the second set of data bits and writing the combined first and 

second sets of data bits into the nonvolatile memory. 

33. (New) The DIMM of claim 2, wherein the third write operation to write the first and second 

sets of data bits from the data storage element into the nonvolatile memory includes the logic element 

writing the plurality of data bits from the data storage element into the nonvolatile memory. 

34. (New) The DIMM of claim 2, wherein, when the system power is received by the controller, 

the nonvolatile memory is not powered using the first regulated voltage. 

35. (New) A dual in-line memory module (DIMM) configured to fit into a memory socket of a 

system board of a computer system, the memory socket including a set of power conduits, a set of data 

conduits including at least 72 data conduits, and a set of address and control conduits, wherein system 

power from the system board is provided to the DIMM via the memory socket by the set of power 

conduits and the DIMM is configured to operate using only the provided system power from the system 

board, a 1-bit wide double data rate (DDR) data signal is electrically conducted between the system board 

and the DIMM via the memory socket by each data conduit of the set of data conduits, and address and 

control signals are electrically conducted from the system board to the DIMM via the memory socket by 

the set of address and control conduits, the DIMM comprising: 

a printed circuit board (PCB), the PCB including: 

an interface having edge connections disposed along the width of the PCB and 

configured to fit into the memory socket, the edge connections including a first set of edge 

connections configured to be electrically connected to respective power conduits of the set of 
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power conduits, a second set of edge connections each of which is configured to electrically 

conduct a 1-bit wide DDR data signal and to be electrically connected to a respective data conduit 

of the set of data conduits, and a third set of edge connections configured to be electrically 

connected to respective address and control conduits of the set of address and control conduits; 

a set of voltage supply lines electrically connected to the first set of edge connections, the 

set of voltage supply lines including an input voltage supply line to electrically conduct an input 

voltage when the system power is provided to the DIMM from the system board; 

a set of data lines electrically coupled to respective edge connections of the second set of 

edge connections, wherein each data line of the set of data lines is configured to electrically 

conduct a 1-bit wide DDR data signal, and wherein the set of data lines includes at least 72 data 

lines; and 

a set of address and control lines electrically coupled to respective edge connections of 

the third set of edge connections and configured to electrically conduct address and control 

signals; 

a controller including a voltage monitor circuit, a data storage element configured to store a 

plurality of data bits, a logic element, and nonvolatile memory, the controller coupled to the PCB and 

electrically connected to the input voltage supply line, the controller configured to receive the system 

power when the input voltage is electrically conducted by the input voltage supply line, the voltage 

monitor circuit configured to monitor the input voltage by comparing the input voltage to a plurality of 

threshold voltages including a first threshold voltage and a second threshold voltage, wherein the logic 

element is configured to periodically perform, at regular intervals of time and in response to a trigger 

condition, a plurality of write operations, including a first write operation to write a first set of data bits 

into a first portion of the data storage element and a second write operation to write a second set of data 

bits into a second portion of the data storage element, wherein the DIMM is operable when the input 

voltage is within a range of operating voltage values of the DIMM, wherein the range of operating voltage 

values is bounded by an upper operating voltage value and a lower operating voltage value, wherein the 

lower operating voltage value is below a specified operating voltage value of the DIMM and the upper 

operating voltage value is above the specified operating voltage value, wherein the input voltage 

corresponds to the specified operating voltage value, wherein the first threshold voltage matches the 

lower operating voltage value, and the second threshold voltage matches the upper operating voltage 

value, and wherein the trigger condition occurs when the input voltage exceeds the second threshold 

voltage; 
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a set of components coupled to the PCB, the set of components including a plurality of DDR 

synchronous dynamic random access memory (DDR SDRAM) packages coupled to the set of address and 

control lines and to the set of data lines, each DDR SDRAM package of the plurality of DDR SDRAM 

packages having a bit width of m bits and operable to receive or output m 1-bit wide DDR data signals via 

respective m data lines of the set of data lines based on address and control signals received via address 

and control lines of the set of address and control lines, wherein m is equal to four or eight; and 

first, second, third, and fourth converter circuits coupled to the PCB and to the controller, each of 

the first, second, third, and fourth converter circuits configured to receive power from the controller when 

the system power is received by the controller, the first, second, third, and fourth converter circuits 

configured to (i) generate first, second, third, and fourth regulated voltages, respectively, from the power 

received from the controller, and (ii) output the first, second, third, and fourth regulated voltages via first, 

second, third, and fourth regulated voltages lines, respectively, the set of components including a first 

component electrically connected to the first regulated voltage line and powered on when the first 

regulated voltage is turned on by the first converter circuit, a second component electrically connected to 

the second regulated voltage line and powered on when the second regulated voltage is turned on by the 

second converter circuit, a third component electrically connected to the third regulated voltage line and 

powered on when the third regulated voltage is turned on by the third converter circuit, and a fourth 

component electrically connected to the fourth regulated voltage line and powered on when the fourth 

regulated voltage is turned on by the fourth converter circuit, wherein each of the first, second, and third 

converter circuits is a buck converter, and the fourth converter circuit is a voltage reducing circuit; 

wherein each component of the set of components (i) is electrically connected to one or more of 

the first, second, third, and fourth regulated voltage lines, and (ii) is powered, when the system power is 

received by the controller, (a) only by one or more of the first, second, third, and fourth converter circuits, 

and (b) only via the one or more of the first, second, third, and fourth regulated voltage lines, and wherein 

the plurality of DDR SDRAM packages is configured to receive power using at least the first regulated 

voltage supplied from the first converter circuit via the first regulated voltage line; 

wherein the plurality of DDR SDRAM packages includes a first group of at least five DDR 

SDRAM packages that are each connected to a first chip select line configured to electrically 

conduct a first chip select signal, and a second group of at least three DDR SDRAM packages that 

are each connected to a second chip select line configured to electrically conduct a second chip 

select signal; 

wherein the first group of DDR SDRAM packages is operable to be (i) accessible and not in 
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self-refresh mode, and (ii) enabled, in response to the first chip select signal, to receive or output 40 1-

bit wide DDR data signals in parallel via 40 data lines of the set of data lines independently of whether 

the second group of DDR SDRAM packages is enabled, in response to the second chip select signal, to 

receive or output an integer number of 1-bit DDR data signals in parallel via the integer number of data 

lines of the set of data lines; 

wherein the 40 1-bit wide DDR data signals include 32 1-bit wide DDR data signals and eight 1-

bit wide DDR error-correcting code (ECC) data signals; and 

wherein the sum of the 40 data lines and the integer number of data lines matches a total 

number of data lines of the set of data lines, and the total number of data lines is at least 72 data 

lines. 

36. (New) The DIMM of claim 35, wherein each of the regular intervals of time is one 

millisecond duration. 

37. (New) The DIMM of claim 35, wherein the logic element is further configured to read and 

combine first and second data bits from the first and second portions of the data storage element, 

respectively. 

38. (New) The DIMM of claim 37, wherein the plurality of write operations includes a third write 

operation, and wherein the logic element is further configured to perform the first and second write 

operations and subsequently to perform the third write operation to write the combined data bits from the 

first and second portions of the data storage element into the nonvolatile memory. 

39. (New) The DIMM of claim 35, wherein the data storage element is a buffer configured to 

store the plurality of data bits or a First-In First-Out (FIFO) buffer configured to store the plurality of data 

bits. 

40. (New) The DIMM of claim 35, wherein the PCB is configured to have a form factor with a 

width of 133.35 millimeters. 

41. (New) The DIMM of claim 41, wherein the form factor of the PCB is selected from one of a 

plurality of profiles ranging in height from 18.3 millimeters to 50 millimeters. 

42. (New) The DIMM of claim 35, wherein, when the system power is received by the controller, 

the nonvolatile memory is not powered using the first regulated voltage. 
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43. (New) A dual in-line memory module (DIMM) configured to fit into a memory socket of a 

system board of a computer system, the memory socket including a set of power conduits, a set of data 

conduits including at least 72 data conduits, and a set of address and control conduits, wherein system 

power from the system board is provided to the DIMM via the memory socket by the set of power 

conduits and the DIMM is configured to operate using only the provided system power from the system 

board, a 1-bit wide double data rate (DDR) data signal is electrically conducted between the system board 

and the DIMM via the memory socket by each data conduit of the set of data conduits, and address and 

control signals are electrically conducted from the system board to the DIMM via the memory socket by 

the set of address and control conduits, the DIMM comprising: 

a printed circuit board (PCB), the PCB including: 

an interface having edge connections disposed along the width of the PCB and 

configured to fit into the memory socket, the edge connections including a first set of edge 

connections configured to be electrically connected to respective power conduits of the set of 

power conduits, a second set of edge connections each of which is configured to electrically 

conduct a 1-bit wide DDR data signal and to be electrically connected to a respective data conduit 

of the set of data conduits, and a third set of edge connections configured to be electrically 

connected to respective address and control conduits of the set of address and control conduits; 

a set of voltage supply lines electrically connected to the first set of edge connections, the 

set of voltage supply lines including an input voltage supply line to electrically conduct an input 

voltage when the system power is provided to the DIMM from the system board; 

a set of data lines electrically coupled to respective edge connections of the second set of 

edge connections, wherein each data line of the set of data lines is configured to electrically 

conduct a 1-bit wide DDR data signal, and wherein the set of data lines includes at least 72 data 

lines; and 

a set of address and control lines electrically coupled to respective edge connections of 

the third set of edge connections and configured to electrically conduct address and control 

signals; 

a controller including a voltage monitor circuit, a data storage element configured to store a 

plurality of data bits, a logic element, and nonvolatile memory, the controller coupled to the PCB and 

electrically connected to the input voltage supply line, the controller configured to receive the system 

power when the input voltage is electrically conducted by the input voltage supply line, the voltage 
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monitor circuit configured to monitor the input voltage by comparing the input voltage to a plurality of 

threshold voltages including a first threshold voltage and a second threshold voltage, wherein the logic 

element is configured to periodically perform every millisecond, in response to a trigger condition, a 

plurality of write operations, including a first write operation to write a first set of data bits into a first 

portion of the data storage element and a second write operation to write a second set of data bits into a 

second portion of the data storage element, wherein the DIMM is operable when the input voltage is 

within a range of operating voltage values of the DIMM, wherein the range of operating voltage values is 

bounded by an upper operating voltage value and a lower operating voltage value, wherein the lower 

operating voltage value is below a specified operating voltage value of the DIMM and the upper operating 

voltage value is above the specified operating voltage value, wherein the input voltage corresponds to the 

specified operating voltage value, wherein the first threshold voltage matches the lower operating voltage 

value, and the second threshold voltage matches the upper operating voltage value, and wherein the 

trigger condition occurs when the input voltage exceeds the first threshold voltage and is below the 

second threshold voltage; 

a set of components coupled to the PCB, the set of components including a plurality of DDR 

synchronous dynamic random access memory (DDR SDRAM) packages coupled to the set of address and 

control lines and to the set of data lines, each DDR SDRAM package of the plurality of DDR SDRAM 

packages having a bit width of m bits and operable to receive or output m 1-bit wide DDR data signals via 

respective m data lines of the set of data lines based on address and control signals received via address 

and control lines of the set of address and control lines, wherein m is equal to four or eight; and 

first, second, third, and fourth converter circuits coupled to the PCB and to the controller, each of 

the first, second, third, and fourth converter circuits configured to receive power from the controller when 

the system power is received by the controller, the first, second, third, and fourth converter circuits 

configured to (i) generate first, second, third, and fourth regulated voltages, respectively, from the power 

received from the controller, and (ii) output the first, second, third, and fourth regulated voltages via first, 

second, third, and fourth regulated voltages lines, respectively, the set of components including a first 

component electrically connected to the first regulated voltage line and powered on when the first 

regulated voltage is turned on by the first converter circuit, a second component electrically connected to 

the second regulated voltage line and powered on when the second regulated voltage is turned on by the 

second converter circuit, a third component electrically connected to the third regulated voltage line and 

powered on when the third regulated voltage is turned on by the third converter circuit, and a fourth 

component electrically connected to the fourth regulated voltage line and powered on when the fourth 

regulated voltage is turned on by the fourth converter circuit, wherein each of the first, second, and third 
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converter circuits is a buck converter, and the fourth converter circuit is a voltage reducing circuit; 

wherein each component of the set of components (i) is electrically connected to one or more of 

the first, second, third, and fourth regulated voltage lines, and (ii) is powered, when the system power is 

received by the controller, (a) only by one or more of the first, second, third, and fourth converter circuits, 

and (b) only via the one or more of the first, second, third, and fourth regulated voltage lines, and wherein 

the plurality of DDR SDRAM packages is configured to receive power using at least the first regulated 

voltage supplied from the first converter circuit via the first regulated voltage line; 

wherein the plurality of DDR SDRAM packages includes a first group of at least five DDR 

SDRAM packages that are each connected to a first chip select line configured to electrically 

conduct a first chip select signal, and a second group of at least three DDR SDRAM packages that 

are each connected to a second chip select line configured to electrically conduct a second chip 

select signal; 

wherein the first group of DDR SDRAM packages is operable to be (i) accessible and not in 

self-refresh mode, and (ii) enabled, in response to the first chip select signal, to receive or output 40 1-

bit wide DDR data signals in parallel via 40 data lines of the set of data lines independently of whether 

the second group of DDR SDRAM packages is enabled, in response to the second chip select signal, to 

receive or output an integer number of 1-bit DDR data signals in parallel via the integer number of data 

lines of the set of data lines; 

wherein the 40 1-bit wide DDR data signals include 32 1-bit wide DDR data signals and eight 1-

bit wide DDR error-correcting code (ECC) data signals; and 

wherein the sum of the 40 data lines and the integer number of data lines matches a total number of 

data lines of the set of data lines, and the total number of data lines is at least 72 data lines. 
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REMARKS 

By this Proposed Amendment, submitted for purposes of discussion only, Applicant has 

amended claim 2; canceled claims 6-8 and 11 and 14-27; and added new claims 28-43. 

(Claims 3-5, 9-10, and 12-13 were previously canceled). Claims 2 and 28-43 are now pending. 

Agenda for Examiner Interview 

Points of Distinction to Discuss 

I. The system power used by four converters is electrically connected to an input voltage line 

from the memory socket of a system board of a computer system in a particular form and 

on particular first set of edge connections of the PCB having edge connections configured 

to fit into the memory slot connector. 

a. "wherein power from the system board is provided to the DIMM via the memory socket 

by the set of power conduits" and 

b. "a printed circuit board (PCB) having edge connections configured to fit into the memory 

socket, the edge connections including a first set of edge connections configured to be 

electrically connected to respective power conduits of the set of power conduits" 

Neither Harris nor FBDIMM, singularly or in combination, disclose this feature. Harris discloses 

"since the Vdd and Vcc power supply rails are rendered independent from external voltage 

sources, the overall power supply interface to the memory module 100A is improved to better 

support large memory capacity scaling, hot-pluggability, DRAM technology independence (e.g., 

DDR2, DDR3, DDR4, and other DRAM types) . . ." Para. [0011]. This passage makes clear that 

the DIMM of Harris draws power from a source external to the system, i.e. "external voltage 

sources," as does a reference to "hot-pluggability" especially in light of DRAM technology 

independence. Each DDR generation standardizes a different set of voltages for memory 

modules, and the power management system on the motherboard of DDR4 and previous 

generations exclusively provides power via the socket to the DIMM. Thus, the ONLY way to 

have hot pluggability and DRAM technology independence is to have power from a source 

external to the host system. 
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This source external to the system is confirmed in Para. [0012] of Harris, which further states "a 

voltage-independent FBD design incorporating the embodiment of FIG. 1A is capable of 

replacing these power supply interface pins with as few as six +12V pins (from an external 

voltage source) with local conversion . . ." Paragraph [0019] is even more conclusive. 

"Based on the foregoing Detailed Description, it should be 
appreciated that an implementation of the embodiments described herein 
thus provides a technology-independent voltage distribution scheme for 
memory devices where system board power supply and associated voltage 
plane(s) are eliminated." 

Later in the same paragraph, Harris discloses "reduction in the pin count on DIMM connector to 

system board or memory riser card (whereby a smaller connector or wider pin spacing may be 

accommodated); . . . reservation of extra pins for implementing addition standard or proprietary 

functions." Thus, it is conclusive that power does not come from the system board or through 

the socket because those edge connections normally used for power are either eliminated or 

repurposed. 

Moreover, the FBDIMM Standards and Amidi provide no cure for this defect, as they use the 

same FBDIMM edge connections as Harris. 

II. Separate address and control signals, and data signals from system board to the 

claimed module in a particular form and on particular second and third sets of edge 

connections of the PCB having edge connections configured to fit into the memory 

slot connector. 

a. "data signals between the host system and the DIMM are transferred via the set of 

data conduits, and control signals from the host system are transferred to the DIMM 

via the set of address and control conduits" and 

b. "a second set of edge connections configured to be electrically connected to the set 

of data conduits, and a third set of edge connections configured to be electrically 

connected to the set of address and control conduits" 

The JEDEC standard modules which the applied prior art use a packetized signaling protocol. 

Data and command/control/address signals do not travel on separate lines, because they are sent 
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in packetized forms called "frames" — "After initialization the host communicates with the 

AMBs on the channel using southbound frames of information containing commands and data." 

JESD206.01, pg. 55 

c. Thus, the data signals are not on "the set of data conduits" and the address and control 

signals are not on "the set of address and control conduits" as recited in the claim, 

rather they are on the same set of conduits, referred to as "lanes" by JESD206.01. 

d. Moreover, the FBDIMM Standards and Amidi provide no cure for this defect, as they 

use the same FBDIMM protocols as Harris. 

e. Thus, the current claims are allowable for at least this additional reason. 

III. Applicant's additional amendments to further distinguish over the teachings of 

Harris and FBDIMM in the combination such that the claimed DIMM is no longer 

(i) operable in two states, or (ii) turning off power to any component of the set of 

components on the claimed DIMM, specifically: 

a. The wherein clause for the DIMM operating in two states and power is turned off 

to one component is completely deleted, and thus at least for this reason the 

rejection is no longer applicable. 

b. The claim as currently amended always provide power to all components via all 

regulated voltage when system power is turned on, and 

c. Additional wherein clauses are added to specifically claim that the DDR SDRAM 

are accessible and not in self-refresh mode. 

d. At least for the reasons above the claimed DIMM is no longer (i) operable in two 

states, or (ii) turning off power to any component of the set of components on the 

claimed DIMM. 

e. Thus, the rejection over Harris and FBDIMM in the combination over the S3 

mode is not applicable to the currently amended Claim 2. 

IV. Each component of the set of components 

a. is electrically connected to one or more of the first, second, third, and fourth 

regulated voltage lines, and 

b. is powered, when the system power is received by the controller, 

- 15 - 

Samsung Electronics Co., Ltd.
Ex. 1002, p. 680



App. No. 17/582,797 
Atty. Docket No. 022955-000090 

i. only by one or more of the first, second, third, and fourth converter 

circuits, and 

ii. only via the one or more of the first, second, third, and fourth regulated 

voltage lines. 

The above listed additional limitations further distinguishes over claim 2 as amended on 

2/8/2024 and that none of Harris, FBDIMM, and Amidi, individually or in the combination, 

teach any of these additional limitations, at least because: 

iii. none of Harris, FBDIMM, and Amidi, individually or in the combination, 

teach Harris teach a controller configured to receive system power and 

provide power to each of the four converter circuits, as summarized in 

limitation 4.a above 

iv. none of Harris, FBDIMM, and Amidi, individually or in the combination, 

teach Harris teach that four converter circuits receive power from the 

controller and generates regulated voltages, as summarized in limitations 

4.b above. 

v. none of Harris, FBDIMM, and Amidi, individually or in the combination, 

teach Harris teach that that each component of the set of components 

including the plurality of DDR SDRAM packages are powered ONLY 

from the converter circuits regardless of whether a trigger condition is 

detected by the voltage monitor circuit, and that all four converters are 

required to receive power from the controller when the system power is 

received by the controller, as summarized in limitations 4.c and 4.d above. 

c. Thus, none of Harris, FBDIMM, and Amidi, individually or in the combination, 

teach any of the additional limitations currently presented in sections 4a-4.d 

above. 

d. 

V. Performing a plurality of write operations in response to a trigger condition: 

a. Currently presented limitations further distinguish over Claim 2 as amended on 

2/8/2024 and further require that the logic element of the controller, in response to 

a trigger signal generated by a voltage monitor circuit, performs 
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i. first and second write operations to write first and second sets of data bits 

to data storage element, and then 

ii. write operation to write the first and second set of data bits from the data 

storage element into the NVM 

iii. the trigger signal generated by the voltage monitor circuit that monitors 

the input voltage line that supplies the claimed system power to the 

controller, and compares the input voltage against a range of operating 

voltages bounded by first and second threshold voltages, 

iv. the trigger condition occurs when the input voltage exceeds the second 

threshold voltage. 

Amidi does not teach writing to NVM in response to detection of any power faults, as required 

by claim 2. Amidi only teaches a "backup system" and describes ways to "initiate backup 

system". However, the "backup system" that Amidi teaches is only about (i) switches the power 

to the DRAM to a "backup" voltage source such as a battery, and (ii) maintain the DRAM in a 

self-refresh state using the "backup system" power supply. Please note that Amidi expressly 

teaches DRAM are not accessible (because they are in self-refresh mode) until main system 

power is restored. (See at least in Fig. 15 and Col. 9:13-39) 

Amidi does not teach that all components of a set components are powered only from the buck 

converters, as required by claim 2. Amidi teaches that DRAM are powered from system power, 

and upon detection of power failure switches the DRAM components to a backup system using a 

battery supplied voltage. (Fig. 5, Fig. 6, Fig. 7, and Fig. 14, and at least in Col. 8:23-61). Thus, 

Amidi teaches away from powering any component from the system power upon detecting a 

power fault. 

Amidi does not teach the detection of an input voltage that exceed a threshold voltage which is 

above an operating voltage of the claimed DIMM, as required by claim 2. 

Amidi only teaches the detection of power failure and provide many examples of power failure 

including when input voltage is below a reference voltage such as a 3.0V for a 3.3V rail (Fig. 14 

and Col. 8:27-29) 
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VI. Additional currently presented limitations regarding periodically performing a 

plurality of write operations in response to a trigger condition, as claimed in 

independent claim 35: 

Levkovitz teaches the periodic dump or copy from volatile to nonvolatile is always 

performed every 60 seconds, every 5 minutes, every hour, and not in response to a trigger 

condition, as required by the claims. 

Furthermore, Levkovitz teaches that memory unit 118 ad server 110 is a volatile memory 

unit, and thus cannot include nonvolatile memory. Thus, Levkovitz does not teach that the 

nonvolatile memory is on a memory module that includes the volatile memory (plurality of 

DDR SDRAM), as required by the claims. 

Moreover, the periodic dump or copy, as taught by Levkovitz, is to "limit the data loss in 

case of a power outage which erase the volatile memory unit 118." Thus, Levkovitz 

teachings eliminates the needs for Amidi's teachings. 

Respectfully submitted, 

Date: September 5, 2024 
Vorys, Sater, Seymour, and Pease LLP 
1909 K Street, NW 9th Floor 
Washington, DC 20006-1152 
Tel: (202) 467-8800 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a semiconduc-
tor integrated circuit device and, particularly, to a semi-
conductor integrated circuit device having a main mem-
ory portion and a sub-memory portion formed in a sem-
iconductor substrate and a data transfer circuit provided 
between the main memory portion and the sub-memory 
portion. 

Description of the Related Art 

[0002] In general, a relatively low speed, inexpensive 
semiconductor device having large memory capacity, 
such as general purpose DRAM, is used as a main 
memory in a computer system. 
[0003] In a recent computer system, an operating 
speed of a DRAM constituting a main memory is in-
creased with increase of an operating speed of the sys-
tem, particularly, of a MPU thereof. However, the oper-
ating speed of the DRAM is still insufficient and, in order 
to solve this problem, it is usual to provide a sub-memory 
between the MPU and the main memory. Such sub-
memory is generally called as a cache memory and is 
constructed with a high speed SRAM or an ECLRAM. 
[0004] The cache memory is generally provided ex-
ternally of the MPU or within the MPU. In a recent work 
station or a personal computer, a semiconductor mem-
ory device composed of a DRAM constituting the main 
memory and a high speed SRAM as the cache memory 
which are formed on one and the same semiconductor 
substrate is used. Japanese Patent Application Laid-
open Nos. Sho 57-20983, Sho 60-7690, Sho 62-38590 
and Hei 1-146187 disclose examples of such semicon-
ductor memory. Such semiconductor memory is some-
times called as cache DRAM or CDRAM since it in-
cludes the DRAM and the SRAM functioning as the 
cache memory, etc. The cache memory can transfer da-
ta with respect to the DRAM and the SRAM bi-direction-
ally. These prior arts have problems such as delay of 
data transfer operation in a case of cache mishit and 
techniques which solve such problem has been pro-
posed. Examples of the proposed techniques are dis-
closed in Japanese Patent Application Laid-open Nos. 
Hei 4-252486, Hei 4-318389 and Hei 5-2872. In the 
techniques disclosed in these Japanese Patent Appli-
cation Laid-open Nos., a latch or register function is pro-
vided in a bi-directional data transfer circuit between a 
DRAM portion and an SRAM portion, so that a data 
transfer from the SRAM portion to the DRAM portion and 
a data transfer from the DRAM portion to the SRAM por-
tion can be done simultaneously and a speed of data 
transfer (copy back) at the cache mishit can be in-
creased. This will be described with reference to Japa-

nese Patent Application Laid-open No. Hei 4-318389 as 
an example. Fig. 92 shows schematically an example 
of a construction of a memory array portion of a CDRAM. 
In Fig. 92, a semiconductor memory device includes a 

5 DRAM array 9201 including dynamic memory cells, an 
SRAM array 9202 including static memory cells and a 
bi-directional transfer gate circuit 9203 for transferring 
data between the DRAM array 9201 and the SRAM ar-
ray 9202. The DRAM array 9201 and the SRAM array 

10 9202 are provided with row decoders and column de-
coders, respectively. Addresses given to the row decod-
er and the column decoder of the DRAM and the row 
decoder and the column decoder of the SRAM are mu-
tually independent and given through different address 

15 pin terminals. Figs. 93 and 94 show a construction of 
the bi-directional transfer gate circuit 9203 in detail. Ac-
cording to this construction, the data transfer from SBL 
to GIO and the data transfer from GIO to SBL are made 
through different data transfer paths and it is possible to 

20 execute these data transfers simultaneously by func-
tions of a latch 9302 and an amplifier 9306. 
[0005] However, there are the following problems in 
the above mentioned CDRAM. First, since address pin 
terminals and control pin terminals are provided sepa-

25 rately for the DRAM array and the SRAM array, the 
number of external pin terminals is very large compared 
with that of a single DRAM. Therefore, there is no com-
patibility of a substrate, etc., on which the semiconduc-
tor memory is mounted, with respect to that of a usual 

30 DRAM, etc. Second, in the bi-directional transfer gate 
circuit, the number of circuits each having a area large 
enough to realize the above mentioned transfer is limit-
ed and, therefore, the number of transfer buses is limit-
ed. As a result, the number of bits which can be trans-

35 ferred at once between the DRAM array and the SRAM 
array is limited to 16 bits. Further, the transfer buses are 
arranged in an area in which column selection lines are 
not arranged and the number of the transfer buses is 
limited by a width of the area. Generally, the smaller the 

40 number of bits transferred at once provides the lower 
the cache bit rate. 
[0006] Japanese Patent Application Laid-open No. 
Hei 5-210974 discloses a technique in which address 
input signal pins of a CDRAM are made common for 

45 both a DRAM array and an SRAM array. Figs. 95 and 
96 show a construction of this technique. In this exam-
ple, the second problem that the number of bits trans-
ferred at once between the DRAM array and the SRAM 
array is limited to 16 bits as in the CDRAM is left as it 

50 is. Figs. 97 and 98 show a construction in which a mem-
ory capacity of an SRAM is increased in order to improve 
the cache hit rate. In this construction, however, the sub-
strate compatibility is lost due to input pins for selecting 
SRAM cell and the second problem that the number of 

55 bits transferred at once between the DRAM cell array 
and the SRAM cell array is limited to 16 bits as in the 
CDRAM is solved. 
[0007] As another example in this technical field, 
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there is an EDRAM (Enhanced DRAM) which is a DRAM 
with a cache SRAM, as disclosed in, for example, EDN 
JANUARY 5, 1995, pp. 46 to 56. An EDRAM shown in 
Fig. 99 is different in construction from a general pur-
pose DRAM having the same memory capacity and has 
no substrate compatibility although a DRAM and an 
SRAM commonly use address input terminals. The 
number of bits transferred at once to the SRAM is the 
same as the number of sense amplifiers which are ac-
tivated at once and, in this example, 512(x4) bits are 
transferred at once. Although, in this construction of the 
EDRAM, the number of bits transferred at once is large, 
the SRAM thereof which holds data has a memory ca-
pacity of only 1 set (1 row) for bits to be transferred at 
once. Although the larger the number of bits transferred 
at one generally provides the higher the cache hit rate, 
the cache mishit rate is increased since the EDRAM has 
cache memories of only 1 set (1 row) and, therefore, a 
sufficient speed-up of the whole system can not be 
achieved. In order to increase the number of sets (the 
number of rows) of the cache memories in the EDRAM, 
an SRAM register and a block selector, etc., must be 
additionally provided for every predetermined number 
of blocks of DRAM cell arrays, resulting in a substantial 
increase of the area occupied by the circuits. 
[0008] Further, there is a recent problem of degrada-
tion of cache hit rate when there are access requests 
from a plurality of processing devices as shown in Fig. 
100. When the CDRAM or the EDRAM is used as a main 
memory shown in Fig. 100 and there are access re-
quests from a plurality of processing devices (memory 
masters), the cache hit rate is lowered and the speed-
up of the whole system operation is restricted since the 
number of address requests of different sets (rows) may 
be increased. 

SUMMARY OF THE INVENTION 

[0009] With popularization of the system having a plu-
rality of processing devices (memory masters), a mem-
ory portion which can respond to not access requests 
of one kind as in the conventional memory portion but 
access requests of a plurality of kinds. That is, a memory 
having a construction different from that of the conven-
tional memory is required. 
[0010] An object of the present invention is to provide 
a semiconductor integrated circuit device which, in order 
to achieve a high speed operation of a whole system 
without lowering cache hit rate even when there are ac-
cess requests from a plurality of memory masters, in-
cludes a main memory portion and a sub memory por-
tion capable of being assigned correspondingly to a plu-
rality of access requests. 
[0011] Another object of the present invention is to 
provide a semiconductor integrated circuit device hav-
ing a main memory portion and a sub memory portion, 
an external terminal thereof being constructed similarly 
to a construction of that of the main memory portion. 

[0012] A further object of the present invention is to 
provide a semiconductor integrated circuit device in-
cluding a main memory portion and a sub memory por-
tion, the number of bits capable of being transferred be-

5 tween the main memory portion and the sub memory 
portion at once and the number of sets thereof being 
optimized. 
[0013] Another object of the present invention is to 
provide a semiconductor integrated circuit device in-

10 cluding a main memory portion and a sub memory por-
tion, in which a read/write operation of the sub memory 
portion and a data transfer operation between the main 
memory portion and the sub memory portion can be per-
formed simultaneously. 

15 [0014] The invention is defined by claim 1. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The above and other objects, features and ad-
20 vantages of the present invention will become more ap-

parent by reference to the following detailed description 
of the present invention taken in conjunction with the 
accompanying drawings, in which: 

25 Fig. 1 is a block diagram showing a whole construc-
tion of a semiconductor memory device according 
to a first embodiment of the present invention; 
Fig. 2 is a block diagram of a memory system in-
cluding the semiconductor memory device shown 

30 in Fig. 1 and a plurality of memory masters which 
perform access requests with respect to the semi-
conductor memory device; 
Fig. 3 is a block diagram of a memory system in-
cluding the semiconductor memory device shown 

35 in Fig. 1 and a plurality of memory masters which 
perform access requests with respect to the semi-
conductor memory device; 
Fig. 4 is a block diagram of a semiconductor device 
comprising the semiconductor memory device 

40 shown in Fig. 1 and a memory control device for 
controlling and generating an input signal to the 
semiconductor memory device, which are formed 
on one and the same semiconductor substrate; 
Fig. 5 is a block diagram of a semiconductor device 

45 comprising the semiconductor memory device 
shown in Fig. 1 and a memory control device for 
controlling and generating an input signal to the 
semiconductor memory device, which are formed 
on one and the same semiconductor substrate; 

50 Fig. 6 is a block diagram of a semiconductor device 
comprising the semiconductor memory device 
shown in Fig. 1 and a memory control device for 
controlling and generating an input signal to the 
semiconductor memory device, which are formed 

55 on one and the same semiconductor substrate; 
Fig. 7 shows an arrangement of external terminals 
of the semiconductor memory device shown in Fig. 
1; 
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Fig. 8 shows an arrangement of external terminals 
of the semiconductor memory device shown in Fig. 
1, 
Fig. 9 shows an arrangement of external terminals 
of the semiconductor memory device shown in Fig. 
1 
Fig. 10 shows a correspondence between various 
commands determining operating functions of the 
semiconductor memory device shown in Fig. 1 and 
the external terminals; 
Fig. 11 shows states of the external terminals show-
ing a read command shown in Fig. 10; 
Fig. 12 shows states of the external terminals show-
ing a write command shown in Fig. 10; 
Fig. 13 shows states of the external terminals show-
ing a prefetch command shown in Fig. 10; 
Fig. 14 shows states of the external terminals show-
ing a prefetch command with auto precharge shown 
in Fig. 10; 
Fig. 15 shows states of the external terminals show-
ing a restore command shown in Fig. 10; 
Fig. 16 shows states of the external terminals show-
ing a restore command with auto precharge shown 
in Fig. 10; 
Fig. 17 shows states of the external terminals show-
ing an active command shown in Fig. 10; 
Fig. 18 shows states of the external terminals show-
ing a precharge command with auto precharge 
shown in Fig. 10; 
Fig. 19 shows states of the external terminals show-
ing a whole bank precharge command shown in Fig. 
10; 
Fig. 20 shows states of the external terminals show-
ing a CBR refresh command shown in Fig. 10; 
Fig. 21 shows states of the external terminals show-
ing a device non-selection command shown in Fig. 
10; 
Fig. 22 shows states of the external terminals show-
ing a non-operation command shown in Fig. 10; 
Fig. 23 shows states of the external terminals show-
ing a register setting command (1) shown in Fig. 10; 
Fig. 24 shows states of the external terminals show-
ing a register setting command (2) shown in Fig. 10; 
Fig. 25 shows states of the external terminals show-
ing a register setting command shown in Fig. 10; 
Fig. 26 shows states of the external terminals show-
ing a mode register setting command which is a por-
tion of the register setting command shown in Fig. 
10; 
Fig. 27 shows an address sequence accessed cor-
respondingly to respective lap times and burst 
lengths of data input/output mode; 
Fig. 28 is a timing chart of data output having burst 
length of 4 and read latency of 2 at a read command 
input; 
Fig. 29 is a timing chart of data output having burst 
length of 4 and write latency of 0 at a write command 
input; 

Fig. 30 is a flowchart of an address assignment and 
data in a read command operation; 
Fig. 31 is a flowchart of an address assignment and 
data in a write command operation; 

5 Fig. 32 is a flowchart of an address assignment and 
data in a prefetch command operation; 
Fig. 33 is a flowchart of an address assignment and 
data in a restore command operation; 
Fig. 34 is a flowchart of an address assignment and 

10 data in an active command operation; 
Fig. 35 is a layout of arrays schematically showing 
an array arrangement of a semiconductor memory 
device according to an embodiment of the present 
invention; 

?5 Fig. 36 is a layout of arrays schematically showing 
an array arrangement of a semiconductor memory 
device according to an embodiment of the present 
invention; 
Fig. 37 is a layout of arrays schematically showing 

20 an array arrangement of a semiconductor memory 
device according to an embodiment of the present 
invention; 
Fig. 38 is a layout of arrays schematically showing 
an array arrangement of a semiconductor memory 

25 device according to an embodiment of the present 
invention; 
Fig. 39 is a layout of arrays schematically showing 
an array arrangement of a semiconductor memory 
device according to an embodiment of the present 

30 invention; 
Fig. 40 is a layout of arrays schematically showing 
an array arrangement of a semiconductor memory 
device according to an embodiment of the present 
invention; 

35 Fig. 41 schematically shows a whole layout of chips 
of a semiconductor memory device according to an 
embodiment of the present invention; 
Fig. 42 schematically shows a whole layout of chips 
of a semiconductor memory device according to an 

40 embodiment of the present invention; 
Fig. 43 schematically shows a whole layout of chips 
of a semiconductor memory device according to an 
embodiment of the present invention; 
Fig. 44 schematically shows a whole layout of chips 

45 of a semiconductor memory device according to an 
embodiment of the present invention; 
Fig. 45 schematically shows a whole layout of chips 
of a semiconductor memory device according to an 
embodiment of the present invention; 

50 Fig. 46 schematically shows a whole layout of chips 
of a semiconductor memory device according to an 
embodiment of the present invention; 
Fig. 47 schematically shows a whole layout of chips 
of a semiconductor memory device according to an 

55 embodiment of the present invention; 
Fig. 48 schematically shows blocks which use a 
common power source of a semiconductor memory 
device according to an embodiment of the present 
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invention; 
Fig. 49 schematically shows blocks which use a 
common power source of a semiconductor memory 
device according to an embodiment of the present 
invention; 
Fig. 50 shows a wiring construction in a DRAM array 
portion of a semiconductor memory device accord-
ing to an embodiment of the present invention; 
Fig. 51 shows a wiring construction of a DRAM ar-
ray portion, a data transfer portion and an SRAM 
array portion of a semiconductor memory device 
according to an embodiment of the present inven-
tion; 
Fig. 52 shows a wiring construction of a DRAM ar-
ray portion, a data transfer portion and an SRAM 
array portion of a semiconductor memory device 
according to an embodiment of the present inven-
tion; 
Fig. 53 shows a wiring construction of a DRAM ar-
ray portion, a data transfer bus line and an SRAM 
array portion of a semiconductor memory device 
according to an embodiment of the present inven-
tion; 
Fig. 54 is a block diagram of an operation control 
circuit of the semiconductor memory device shown 
in Fig. 1; 
Fig. 55 shows in detail a construction of the DRAM 
portion and the data transfer circuit shown in Fig. 1; 
Fig. 56 shows in detail an example of the array con-
struction of a DRAM array 110-1 of the whole layout 
which is an embodiment of the present invention 
shown in Fig. 41; 
Fig. 57 shows in detail an example of a connecting 
relation between the transfer bus line and the bit 
lines for a portion (corresponding to 4 pairs of bit 
lines) of the layout shown in Fig. 56; 
Fig. 58 is a circuit diagram showing the data transfer 
circuit in detail; 
Fig. 59 shows an example of a construction for solv-
ing the problem of the example shown in Fig. 57; 
Fig. 60 is a block diagram showing an example of 
a DRAM line control circuit; 
Fig. 61 shows an example of a concrete construc-
tion of a DRAM row control circuit and a DRAM row 
decoder shown in Fig. 55; 
Fig. 62 shows an example of a concrete circuit con-
struction of a DRAM bit line selection circuit; 
Fig. 63 shows an example of a concrete circuit con-
struction of a DRAM bit line selection circuit; 
Fig. 64 shows an example of a concrete circuit con-
struction of a DRAM bit line selection circuit; 
Fig. 65 shows an example of a concrete circuit con-
struction of a DRAM bit line selection circuit; 
Fig. 66 shows a relation between a pair of data 
transfer bus lines, the DRAM bit line selection circuit 
and the SRAM cells in the array layout shown in Fig. 
36; 
Fig. 67 shows signal waveforms showing an oper-

ation of the respective data transfer bus lines in Fig. 
66; 
Fig. 68 shows a concrete example of the SRAM por-
tion and the data input/output terminals shown in 

5 Fig. 1; 
Fig. 69 shows an example of a construction of the 
SRAM memory cell; 
Fig. 70 is a concrete circuit of a flip-flop of the SRAM 
cell shown in Fig. 69; 

10 Fig. 71 shows a concrete example of a connecting 
circuit for connecting the SRAM bit lines shown in 
Fig. 69; 
Fig. 72 shows a concrete example of a connecting 
circuit for connecting the SRAM bit lines shown in 

15 Fig. 69; 
Fig. 73 shows a concrete example of a connecting 
circuit for connecting the SRAM bit lines shown in 
Fig. 69; 
Fig. 74 shows a concrete example of a SRAM row 

20 control circuit shown in Fig. 68; 
Fig. 75 shows a concrete example of a SRAM col-
umn control circuit shown in Fig. 68; 
Fig. 76 shows a concrete example of a multiplexer 
and latch circuit shown in Fig. 75; 

25 Fig. 77 shows signal waveforms showing an oper-
ation of the multiplexer shown in Fig. 76; 
Fig. 78 is a block diagram showing the SRAM row 
decoder, the data control circuit and the DRAM ar-
ray shown in Fig. 1; 

30 Fig. 79 shows signal waveforms showing an oper-
ation of the SRAM row decoder, the data control cir-
cuit and the SRAM array shown in Fig. 78; 
Fig. 80 shows a concrete example of a construction 
of the SRAM portion and the data input/output ter-

35 minal; 
Fig. 81 shows a concrete construction in a case 
where a row redundancy line of the SRAM array 
portion; 
Fig. 82 shows an example of a power source volt-

40 age supplied to the DRAM array portion and the 
SRAM array portion; 
Fig. 83 shows an example of a power source volt-
age supplied to the DRAM array portion and the 
SRAM array portion; 

45 Fig. 84 shows a result of simulation of dependency 
of write time to the SRAM cell on power source volt-
age; 
Fig. 85 shows a concrete example of construction 
of the SRAM array portion realizing a temporary cell 

50 transfer function; 
Fig. 86 shows signal waveforms showing an oper-
ation of the SRAM cell when, in Fig. 85, data of the 
SRAM cell is read out by performing the temporary 
cell transfer; 

55 Fig. 87 shows signal waveforms showing an auto 
successive prefetch transfer function; 
Fig. 88 shows a concrete example of the SRAM line 
control circuit for realizing a plural line successive 
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read/write function; 
Fig. 89 shows a concrete example of a read out 
function of the plural row successive read/write 
function; 
Fig. 90 is a correspondence table showing read(3) 
/write(3) command of a real time mode setting func-
tion and the state of the respective input terminals; 
Fig. 91 shows signal waveforms showing the real 
time mode setting function; 
Fig. 92 schematically shows a construction of a 
memory array portion of a CDRAM; 
Fig. 93 is a block diagram of a bi-directional transfer 
gate circuit of the CDRAM shown in Fig. 92; 
Fig. 94 is a circuit diagram of the CDRAM bi-direc-
tional transfer gate circuit shown in Fig. 92; 
Fig. 95 is a block diagram schematically showing 
the CDRAM; 
Fig. 96 is a circuit diagram of the SRAM of the 
CDRAM shown in Fig. 95; 
Fig. 97 is a block diagram schematically showing a 
construction of the CDRAM; 
Fig. 98 is a circuit diagram of the SRAM block of the 
CDRAM shown in Fig. 97; 
Fig. 99 is a block diagram schematically showing a 
construction of an EDRAM; and 
Fig. 100 is a block diagram schematically showing 
a construction of the memory system having a plu-
rality of processing devices. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(1) Basic Construction 

[0016] A basic construction of an embodiment of the 
present invention will be described. 
[0017] A semiconductor integrated circuit device ac-
cording to the present invention includes a semiconduc-
tor memory device and a control device of the semicon-
ductor memory device. The semiconductor memory de-
vice includes a main memory portion and a sub memory 
portion and a bi-directional data transfer is possible be-
tween the main memory portion and the sub memory 
portion. The sub memory portion is constructed with a 
plurality of memory cell groups each being able to func-
tion as an independent cache memory. In the semicon-
ductor memory device of the present invention, the 
number of control terminals and the number of address 
terminals can be the same as those necessary to control 
the main memory portion. 
[0018] The semiconductor integrated circuit device 
will be described by taking an embodiment which has a 
synchronous interface having a x8 2-bank constriction 
including a 64-Mbit DRAM array as the main memory 
portion and a 16-Kbit SRAM array as the sub memory 
portion. 

(2) Block Diagram 

[0019] Fig. 1 is a block diagram schematically show-
ing a construction of a whole semiconductor memory 

5 device according to an embodiment of the present in-
vention. In Fig. 1, the semiconductor memory device 
100 includes a dynamic RAM (DRAM) portion 101 as a 
main memory portion, a static RAM (SRAM) portion 102 
as a sub memory portion and a bi-directional data trans-

10 fer circuit 103 for data transfer between the DRAM por-
tion 101 and the SRAM portion 102. 
[0020] The DRAM portion 101 includes a DRAM array 
110 having a plurality of dynamic memory cells arranged 
in a row and column matrix, a DRAM row control circuit 

15 115 for generating a DRAM row selection signal and a 
bank selection signal from internal address signals iA0 

iA13, a DRAM row decoder 113 responsive to the 
DRAM row selection signals iADRO iADR12 and the 
bank selection signal iAD13 for selecting a correspond-

20 ing row of the DRAM array 110, a DRAM column control 
circuit 116 for generating a DRAM column selection sig-
nal from the internal address signals iA5 and iA6 and a 
DRAM column decoder 114 responsive to the DRAM 
column selection signals iADC5 and iADC 6 for select-

25 ing a corresponding column. Further, the DRAM array 
110 includes a memory cell portion 111 and a sense am-
plifier 112 for detecting and amplifying data held in the 
selected DRAM cell. Further, the DRAM array 110 is di-
vided to a plurality of blocks called banks and, in this 

30 embodiment, to two banks A and B one of which is se-
lected by the bank selection signal iAD13. 
[0021] The SRAM portion 102 includes an SRAM ar-
ray 120 having a plurality of static memory cells ar-
ranged in a row and column matrix, an SRAM row con-

35 trot circuit 124 for generating an SRAM row selection 
signal from the internal address signals iA0 iA3, an 
SRAM row decoder 121 responsive to SRAM row se-
lection signals iASRO iASR3 for selecting one of 
SRAM cell groups (in this embodiment, cell groups di-

40 vided every row), an SRAM column control circuit 122 
for generating an SRAM column selection signal from 
the internal address signals iA0 iA3 and iA4 iA13 
and an SRAM column decoder 123 for selecting a col-
umn by SRAM column selection signals iASC4 

45 iASC10. 
[0022] The semiconductor memory device 100 further 
includes an operation control circuit 150 for controlling 
an operation of the semiconductor memory device in re-
sponse to an external input signal and a data control 

50 circuit 160 for controlling an external data input/output 
operation. 
[0023] Although, in this embodiment, the DRAM and 
SRAM are used as the main memory portion and the 
sub memory portion, respectively, the present invention 

55 is not limited thereto. Instead of the DRAM, a memory 
such as SRAM, mask ROM, programmable ROM 
(PROM), erasable PROM (EPROM), electrically erasa-
ble PROM (EEPROM), flush EEPROM and ferroelectric 
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memory may be used as the main memory portion. The 
memory constituting the main memory portion is prefer-
ably constructed such that the kind and specific function 
thereof can be efficiently utilized. For example, in a case 
where a DRAM is used as the main memory portion, a 
usual DRAM, an EDODRAM, a synchronous DRAM, a 
synchronous GRAM, a burst EDODRAM, a DDR syn-
chronous DRAM, a DDR synchronous GRAM, an 
SLDRRAM or a RambusDRAM may be used. Further, 
any random access memory may be used as the sub 
memory portion provided that the memory allows ac-
cess at higher speed than that of a memory used as the 
main memory portion. In a case where the main memory 
portion is constituted with a flush EEPROM, a memory 
capacity of the sub memory portion is preferably a half 
or more of a capacity of a unit erase sector of the flush 
EEPROM. 

(3) System 

[0024] The semiconductor memory device according 
to the present invention is provided with the SRAM col-
umn control circuit 122 and, therefore, an SRAM column 
control mode can be changed in SRAM cell group unit, 
as to be described in detail later. This function allows 
the setting of a lap time, a burst length and a latency, 
etc., (referred to as "data input/output mode", hereinaf-
ter) every SRAM cell group, so that the data input/output 
mode of each SRAM cell group is automatically deter-
mined within the semiconductor memory device when 
the SRAM cell group is selected, by preliminarily provid-
ing the setting. Therefore, there is no need of data con-
trol externally of the semiconductor memory device or 
an external data processing control for switching the da-
ta input/output mode. 
[0025] The semiconductor memory device of the 
present invention has a function that, when it receives 
a plurality of access requests, the semiconductor mem-
ory device receives an allocation, assignment and/or re-
assignment in SRAM cell group unit for every access 
request. Fig. 2 shows a memory system having a plu-
rality of memory masters which perform access request 
to the semiconductor memory device 100 shown in Fig. 
1. In Fig. 2, SRAM cell groups 01, 02 and 03 are as-
signed to an access request from a memory master 
180a, SRAM cell group 04 is assigned to an access re-
quest from a memory master 180b and the SRAM cell 
groups 05, 06, 07 and 08 are assigned to an access re-
quest from a memory master 180c. The assignment of 
the SRAM cell groups to these access requests is vari-
able and can be changed any time. Further, in Fig. 2, 
when the data input/output mode requested for the sem-
iconductor memory device 100 by the memory master 
180a is different from the data input/output mode re-
quested for the semiconductor memory device by the 
memory master 180b, it is possible to perform the data 
input/output operation for the memory master 180a and 
the data input/output operation for the memory master 

180b successively without using a special control signal. 
In order to realize such operation, the SRAM column 
control circuit 122 of the semiconductor memory device 
100 includes a data input/output mode memory portion. 

5 The data input/output mode memory portion may have 
a 1:1 correspondence to the SRAM cell groups as 
shown in Fig. 2 or may correspond to a plurality of SRAM 
cell groups as shown in Fig. 3. 
[0026] Figs. 4, 5 and 6 show a mixed semiconductor 

10 device 190 composed of the semiconductor memory de-
vice 100 and a memory control device 191 mounted on 
one and the same semiconductor substrate as that of 
the semiconductor memory device, for controlling and 
generating an input signal to the semiconductor memory 

15 device 100 according to an access request from the 
memory masters. Such mixed semiconductor device 
190 may have a construction in which an input/output 
operation for all signals is performed through a memory 
control device as shown in Fig. 4, a construction in which 

20 an input/output operation is performed by the semicon-
ductor memory device 100 directly as shown in Fig. 5 
or a construction in which a data input/output operation 
is performed by the semiconductor memory device 100 
through a data buffer 192 as shown in Fig. 6. However, 

25 the present invention is not limited to these construc-
tions of the mixed semiconductor device 190. In the 
mixed semiconductor device 190, it becomes possible 
to automatically assign the SRAM cell group or groups 
to access requests from the respective memory masters 

30 in the system shown in Fig. 2 or 3 within the semicon-
ductor device. 

(4) Pin Arrangement 

35 [0027] Fig. 7 shows an example of a pin arrangement 
of a package of the semiconductor memory device ac-
cording to the present invention. The semiconductor 
memory device shown in Fig. 7 has a x8-bit, 2-bank 
construction including a 64-Mbit DRAM array and a 

40 16-Kbit SRAM array and a synchronous interface and 
is housed in a 54 pin TSOP type II plastic package of 
400 mil x 875 mil with lead pitch of 0.8 mm. The number 
of pins and the pin arrangement of this pin construction 
are the same as those of a usual 64-M bit synchronous 

45 DRAM. Further, the number of pins and the pin arrange-
ment of a x4-bit construction (Fig. 8), a x16-bit con-
struction (Fig. 9), a x 1-bit construction or a x32-bit con-
struction are the same as those of a corresponding syn-
chronous DRAM, regardless of the number of banks. 

50 [0028] Signals of the respective pins are defined as 
follows: 

CLK: A clock signal CLK is a reference clock com-
monly used for all other input/output signals. That 

55 is, the clock signal CLK determines take-in timing 
of other input signals and output signal timing. A set-
up/hold time of each external signal is defined with 
reference to a rising edge of the clock CLK. 
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CKE: A clock enable signal CKE determines wheth-
er or not a CLK signal subsequent thereto is effec-
tive. When the CKE signal is HIGH at the rising edge 
of the CLK signal, the CLK signal is determined as 
being effective and, when it is LOW, the CLK signal 
is determined as being invalid. 
/CS: A chip select signal /CS determines whether 
or not external input signals /RAS, /CAS, /WE are 
accepted. When the signal /CS is LOW at the lead-
ing edge of the signal CLK, the /RAS signal, the 
/CAS signal and the /WE signal which are input at 
the same timing are taken in the operation control 
circuit. When the signal /CS is HIGH at the leading 
edge of the CLK signal, the /RAS signal, the /CAS 
signal and the /WE signal input at the same timing 
are neglected. 
/RAS, /CAS, /WE: The respective control signals 
/RAS, /CAS and /WE in combination determine the 
operation of the semiconductor memory device. 
AO - A13: Address signals AO - A13 are taken in 
the address control circuit correspondingly to the 
clock signal, sent to the DRAM row decoder, the 
DRAM column decoder, the SRAM row decoder 
and the SRAM column decoder and used to select 
a cell of the DRAM portion and a cell of the SRAM 
portion. Further, the address signals are taken in a 
mode register to be described later, according to an 
internal command signal to set the data input/output 
mode of the internal operation. The address signal 
A13 is a bank selection signal of the DRAM cell ar-
ray, too. 
DQM: A data mask signal DQM functions to invali-
date (mask) a data input and output in byte unit. 
DQ0 DQ7: Data signals DQ0 DQ7 are input/ 
output data signals. 

(5) Basic Operation 

[0029] A basic operation of the semiconductor mem-
ory device according to the present invention will be de-
scribed. It should be noted that commands and the 
number of data are a mere embodiment and other com-
binations are possible arbitrarily. 
[0030] Fig. 10 shows an example of various com-
mands determining operation functions of the semicon-
ductor memory device according to the present inven-
tion and states of the external input control signals. It 
should be noted, however, that any other combination 
of the various commands determining the operational 
functions of the semiconductor memory device and the 
states of the external input control signals can be used. 
[0031] In Fig. 10, the states of the respective input 
control signals at a rising edge of a reference clock sig-
nal CLK and operations determined thereby are shown. 
A symbol "H" indicates a logical high level, "L" a logical 
low level and "x" an arbitrary level. Further, input control 
signals CKEn-1 in Fig. 10 shows a state of the input con-
trol signal CKE in a period of a reference clock just pre-

5 

ceding to an aimed reference clock and the control sig-
nal CKE to be described for the respective commands 
is the CKEn-1. The commands shown in Fig. 10 will be 
described in sequence. 

1. [Read Command] 

[0032] Read command is to execute a data read op-
eration from an SRAM cell. 

10 [0033] As shown in Fig. 11, the states of the respec-
tive input control signals at the rising edge of the external 
clock signal are CKE = H, /CS = L, /RAS = H, /CAS = L 
and /WE = H. At the time when this read command is 
input, the addresses AO - A3 and the addresses A4 -

95 A10 are taken in as the SRAM row selection addresses 
and as the SRAM column selection addresses, respec-
tively. Data at these addresses are output to DQ0 DQ7 
at a time delayed from the input of the read command 
by a latency. 

20 [0034] When DQM = H with the clock set for the read 
command, the data output of the DQ0 DQ7 are 
masked and are not output externally. 
[0035] Fig. 30 shows an address signal and a data 
flow in an internal operation according to this read com-

25 mand. SRAM cells are selected by the row selection of 
the SRAM row decoder by the internal address signals 
iA0 iA3 and the column selection of the SRAM column 
decoder by the SRAM selection signals iASC4 iASC10 
generated from the internal address signals iA4 iA13. 

30 Data of the selected SRAM cells are output externally 
through the data amplifier in an assigned data input/out-
put mode. 

2. [Write Command] 
35 

[0036] The write command is to perform a write oper-
ation of data to the SRAM cell. 
[0037] As shown in Fig. 12, the states of the respec-
tive input control signals at the rising edge of the external 

40 clock signal are CKE = H, /CS = L, /RAS = H, and /CAS 
= /WE = L. At the time when the write command is input, 
the addresses AO - A3 are taken as SRAM row selection 
addresses and the addresses A4 - A10 are taken in as 
SRAM column selection addresses. As data to be writ-

45 ten, the data of DQ0 DQ7 is taken in at a time delayed 
from the input of the write command by a latency. 
[0038] When DQM = H with the clock for data take-in 
of DQ0 DQ7, the data output of the DQ0 DQ7 are 
masked and are not taken inside. 

50 [0039] Fig. 31 shows an address signal and a data 
flow in an internal operation according to this write com-
mand. SRAM cells are selected by the row selection of 
the SRAM row decoder by the SRAM row selection sig-
nals iASR0 iASR3 generated from the internal address 

55 signals iA0 iA3 and the column selection of the SRAM 
column decoder by the SRAM selection signal iASC4 - 
iASC10 generated from the internal address signals 
iASR0 iASR3 and iA4 iA13. The write data taken 
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from DQ0 DQ7 is written in the seleced SRAM cell 
through the write buffer. 
[0040] As shown in Figs. 30 and 31, the read com-
mand and the write command perform the read and 
write regardless of the DRAM portion and the data trans-
fer portion. Therefore, these commands can operate 
even when data transfer operation between SRAM cell 
groups other than the SRAM row selected for the data 
input/output and the DRAM portion and/or the operation 
inside the DRAM portion still continues. On the contrary, 
even if the read command or the write command is op-
erated, it is possible to operate by commands of data 
transfer operation between SRAM cell groups other 
than the SRAM row selected for the data input/output 
and the DRAM portion and/or the operation inside the 
DRAM portion. 

3. [Prefetch Command] 

[0041] The prefetch command is to perform a data 
transfer from a DRAM cell group to an SRAM cell group. 
[0042] As shown in Fig. 13, the states of the respec-
tive input control signals at the rising edge of the external 
clock signal are CKE = H, /CS = L, /RAS = /CAS = H 
and /WE = L. Further, A10 = L and A9 =L. At the time 
when the prefetch command is input, the addresses AO 

A3 are taken as SRAM row selection addresses, the 
addresses A4 - A6 are taken in as SRAM column se-
lection addresses and A13 is taken in as a bank selec-
tion address of the DRAM array. In this embodiment, the 
bank A is selected. 
[0043] Fig. 32 shows an address signal and a data 
flow in an internal operation according to this prefetch 
command. Among DRAM cell groups already selected 
by an active command to be described later, an SRAM 
cell in a bank assigned by iA13 is selected. In this em-
bodiment, the bank A is selected. Bit lines of the DRAM 
cell group assigned by the addresses iA5 and iA6. Data 
of the bit lines is amplified by the sense amplifier at the 
time of the active command and the data of the selected 
bit lines is transmitted to a data transfer bus line through 
the data transfer circuit. The cells on the row of the 
SRAM selected by the addresses iA0 iA3 stop the 
holding of the previous data, take in the data on the data 
transfer bus line and hold data transferred thereafter. An 
output from the sense amplifier through the data transfer 
circuit to the data transfer line is stopped after the data 
transfer. 
[0044] In this embodiment, the number of data trans-
ferred by the prefetch command at once is 128x8. 

4. [Prefetch Command with Auto Precharge] 

[0045] The prefetch command with auto precharge is 
to transfer data from the DRAM cell group to the SRAM 
cell group and to automatically precharge the DRAM 
portion after data transfer. 
[0046] As shown in Fig. 14, the states of the respec-
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tive input control signals at the rising edge of the external 
clock signal are CKE = H, /CS = L, /RAS = /CAS = H 
and /WE = L. Further, A10 = H and A9 =L. Similarly to 
the above mentioned prefetch command, the addresses 
AO - A3 are taken as SRAM row selection addresses, 
the addresses A5 and A6 are taken in as DRAM column 
selection addresses and A13 is taken in as a bank se-
lection address of the DRAM array at the time when the 
prefetch command with auto precharge is input. 
[0047] Address signals in an internal operation and 
data flow caused by the prefetch command with auto 
precharge will be described. Among DRAM cell groups 
already selected by the active command to be described 
later, an SRAM cell in a bank assigned by iA13 is se-
lected. Bit lines of the DRAM cell group assigned by the 
addresses iA5 and iA6. Data of the bit lines is amplfied 
by the sense amplifier at the time of the active command 
and the data of the selected bit lines is transmitted to a 
data transfer bus line. The cells on the row of the SRAM 
selected by the addresses iA0 iA3 stop the holding of 
the previous data, take in the data on the data transfer 
bus line and hold data transferred thereafter. An output 
from the sense amplifier through the data transfer circuit 
to the data transfer line is stopped after the data transfer. 
After a predetermined time from the stoppage of output 
to the data transfer bus line, the word line is made in 
non-selection state and the internal operation (potential 
equilibration of the bit line and the sense amplifier) to be 
described for the precharge command is performed. Af-
ter a predetermined time from the input of the prefetch 
command with auto precharge, the DRAM is automati-
cally made in a precharge (non selection) state. 

5. [Restore Command] 

[0048] The restore command is to perform a data 
transfer from the SRAM cell group to the DRAM cell 
group. As shown in Fig. 15, this command is a continu-
ous input command extending over the external clock 

40 signals CLK1 and CLK2. 
[0049] The states of the respective input control sig-
nals at the rising edge of the external clock signal shown 
in Fig. 15 are CKE = H, /CS = L, /RAS = /CAS = H and 
/WE = L. Further, Al 0 = L and A9 = H. At the rising edge 

45 of the first external clock signal CLK1, the addresses AO 
- A3 are taken as SRAM row selection addresses and 
the addresses A5 and A6 are taken in as DRAM column 
selection addresses and, at the rising edge of the sec-
ond external clock signal CLK2, addresses AO - A12 

50 are taken in as bank selection addresses of the DRAM 
array which is a destination of transfer. The addresses 
Al 3 are taken in as the bank selection addresses of the 
DRAM array at the rising edges of the CLK1 and CLK2. 
The A13 addresses input by the CLK1 and CLK2 must 

55 be identical. 
[0050] Fig. 33 shows address signals in an internal 
operation and data flow caused by this restore com-
mand. Internal address signals i1 A0 - i1Al2 shown in 
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Fig. 33 are internal address data at the time of the first 
clock CLK1 and internal address signals i2A0 i2A12 
are internal address data at the time of the second clock 
CLK, data of identical internal address signal line being 
shown for each clock. Data of SRAM cell group selected 
by the addresses i1A0 i1A3 generated from the ad-
dress at the first clock CLK1 is transferred to a data 
transfer bus line of a bank selected by the address iA13. 
Thereafter, the data of the data transfer bus line is trans-
ferred to bit lines of the DRAM selected by the address-
es i1A5 and i1A6. Thereafter, word lines of the DRAM 
are selected by the addresses i2A0 i2A12 and iA13 
are selected and data of the cell groups on the selected 
word lines are output to corresponding bit lines, respec-
tively. Sense amplifiers corresponding to the bit lines of 
the DRAM detect and amplify the data of the DRAM cell 
groups output to the bit lines, respectively. The sense 
amplifiers corresponding to the bit lines selected by the 
addresses i1A5 and i1A6 detect and amplify write data 
transmitted from the data transfer bus line. A data output 
through the data transfer bus line to the bit lines of the 
DRAM is stopped after the word line is raised. 
[0051] In this embodiment, the number of data trans-
ferred at once is 128x8. 

6. [Restore Command with Auto Precharge] 

[0052] The restore command with auto precharge is 
to perform a data transfer from an SRAM cell group to 
a DRAM cell group and to automatically perform a pre-
charge of the DRAM portion after the data transfer. 
[0053] As shown in Fig. 16, the states of the respec-
tive input control signals at the rising edges of the ex-
ternal clock signal CLK1 and CLK2 are CKE = H, /CS = 
L, /RAS = /CAS = H and /WE = L and, further, A10 = H 
and A9 = H. At the rising edge of the first external clock 
signal CLK1, the addresses AO -A3 are taken as SRAM 
row selection addresses and the addresses A5 and A6 
are taken in as DRAM column selection addresses and, 
at the rising edge of the next, second external clock sig-
nal CLK2, addresses AO - A12 are taken in as selection 
addresses of the DRAM array which is a destination of 
transfer. The addresses A13 are taken in as the bank 
selection addresses of the DRAM array at the rising edg-
es of the CLK1 and CLK2. The Al 3 addresses input by 
the CLK1 and CLK2 must be identical. 
[0054] Address signals in an internal operation and 
data flow caused by this restore command with auto pre-
charge will be described. Data of the SRAM cell group 
selected by the addresses i1A0 i1A3 generated from 
the addresses at the time of the first clock CLK1 is trans-
mitted to the data transfer bus line of the bang selected 
by the address iA13. Thereafter, the data of the data 
transfer bus line is transmitted to the bit line of the DRAM 
seleced by the addresses i1A5 and i1A6. Thereafter, 
word lines of the DRAM are selected by the addresses 
i2A0 i2A12 and iA13 generated by the addresses at 
the time of the next clock CLK2 and data of the cell 

groups on the selected word lines are output to corre-
sponding bit lines. The sense amplifiers corresponding 
to the respective bit lines detect and amplify data of the 
DRAM cell group output to the bit lines and the sense 

5 amplifiers corresponding to the bit lines selected by the 
addresses i1A5 and i1A6 detect and amplify write data 
transferred from the data transfer bus line. The output 
to the bit lines of the DRAM through the data transfer 
bus line is stopped after the word line is raised. The word 

10 line is made in non-selection state after a predetermined 
time therefrom and an internal operation (equilibration 
of the bit line and the sense amplifier) indicated by a 
precharge command to be described later is performed. 
After a predetermined time from the command, the 

15 DRAM automatically becomes in a precharge (non-se-
lection) state. 

7. [Active Command] 

20 [0055] The active command is to activate a bank se-
lected from the DRAM array. 
[0056] As shown in Fig. 17, the states of the respec-
tive input control signals at the rising edges of the ex-
ternal clock signal CLK are CKE = H, /CS = /RAS = L, 

25 /CAS = /WE = H. An address A13 at the input time of 
this active command is taken in a bank selection ad-
dress of the DRAM and addresses AO - A12 are taken 
in as row selection address of the DRAM. 
[0057] Fig. 34 shows address signals in an internal 

30 operation caused by the active command and data flow. 
In the bank selected by the address iA13, the word lines 
of the DRAM are selected by the addresses iA0 iA12. 
Data of the DRAM cell groups on the selected word lines 
are output to bit lines connected thereto and the sense 

35 amplifiers corresponding to the respective bit lines de-
tect and amplify the data of the DRAM cell groups output 
to the bit lines. In this embodiment, the number of data 
transferred at once is 512x8. 
[0058] In a case where another word line selection is 

40 to be performed with respect to a bank which is already 
activated, it is necessary to make the bank in a pre-
charge state and then to newly input an active com-
mand. 
[0059] This command corresponds to a case where a 

45 /RAS signal of a usual DRAM is made LOW. 

8. [Precharge Command] 

[0060] The precharge command is to precharge (in-
50 activation) of a bank selected from a DRAM array. 

[0061] As shown in Fig. 18, the states of the respec-
tive input control signals at the rising edges of the ex-
ternal clock signal CLK are CKE = H, /CS = /RAS = L, 
/CAS = H and /WE = L. When, at an input of the pre-

55 charge command, A10 = L and A13 = valid data, a bank 
assigned by data of the address A13 is precharged 
(non-selection). The bank is selected at the active com-
mand input prior to this precharge and, when there is no 
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active command input to the bank assigned by this pre-
charge command prior to the input of the latter com-
mand thereto, the precharge command is invalid. 
[0062] Address signals in an internal operation 
caused by the precharge command and data flow will 
be described. 
[0063] Bit line potential and sense amplifier potential 
are equilibrated by making a word line of a DRAM whose 
bank selected by the address iA13 is activated in non-
selection state. After an operation of the precharge com-
mand completes, the selected bank becomes ready to 
receive a next active command. 
[0064] The precharge command corresponds to a 
case where a RAS signal of a usual DRAM is made 
HIGH. 

9. [All Bank Precharge Command] 

[0065] The all bank precharge command is to pre-
charge (inactivation) all banks of a DRAM array. With 
this command, the DRAM portion is set to a precharge 
state and the active state of all banks can be ended. 
[0066] As shown in Fig. 19, the states of the respec-
tive input control signals at the rising edges of the ex-
ternal clock signal CLK are CKE = H, /CS = /RAS = L, 
/CAS = H and /WE = L. Further, A10 = H. 
[0067] Address signals in an internal operation 
caused by the precharge command and data flow will 
be described. 
[0068] Bit line potential and sense amplifier potential 
are equilibrated by making all word lines of a selected 
DRAM in non-selection state. After an operation of this 
command is completed, all banks become ready to re-
ceive a next active command input. 
[0069] The all bank precharge command corresponds 
to a case where a /RAS signal of a usual DRAM is made 
HIGH. 

10. [CBR Refresh Command] 

[0070] The CBR refresh command is to refresh cell 
data of a DRAM portion. Address signal necessary for 
refresh is automatically generated internally. 
[0071] As shown in Fig. 20, the states of the respec-
tive input control signals at the rising edges of the ex-
ternal clock signal CLK are CKE = H, /CS = /RAS = /CAS 
= L and /WE = H. 
[0072] Address signals in an internal operation 
caused by the CBR refresh command and data flow will 
be described. 
[0073] Addresses iA0 iA12 and iA13 are automati-
cally generated internally. A bank is selected by the in-
ternally generated address iA13, word lines of a DRAM 
are selected by the internally generated addresses iA0 

iA12, DRAM cell groups on the selected word lines 
output their data to corresponding bit lines, respectively. 
Sense amplifiers corresponding to the respective bit 
lines detect and amplify the data of the DRAM cell 

groups output to the bit lines. The data detected and am-
plified by the sense amplifiers are written in the DRAM 
cell groups again through the bit lines. After a predeter-
mined time from the re-write of the data, the word lines 

5 are made non-selection state to equilibrate the bit line 
and sense amplifiers potential, completing a refresh op-
eration. 

10 

11. [Non-Operation Command] 

[0074] Non-operation commands of CKE = H, /CS = 
L, /RAS = /CAS = /WE = H shown in Fig. 21 are not 
execution commands. 

15 12. [Device Non-Selection Command] 

[0075] Device non-selection commands of CKE = H, 
/CS = H shown in Fig. 22 are not execution commands. 

20 13. [Register Setting Command] 

[0076] The register setting command is to set setting 
data in various operation modes in a register. 
[0077] As shown in Figs. 23 and 24, the states of the 

25 respective input control signals at the rising edges of the 
external clock signal CLK are CKE = H, /CS = /RAS = 
/CAS = /WE = L. At a time of input of this command, 
valid data of the addresses AO - A13 are taken in as 
setting data of operation modes. An input of register set-

30 ting by this command is necessary in order to initialize 
a device after a power source is connected. 
[0078] Fig. 25 shows an operation by address data at 
the register setting command. 
[0079] Portions of register setting commands (a), (b), 

35 (c) and (d) shown in Fig. 25 are input by one clock shown 
in Fig. 23 and another portion of the register setting com-
mand (d) to be described later is input by two clocks 
shown in Fig. 24. 
[0080] The register setting command (a) in Fig. 25 is 

40 a test set of a refresh counter, which is similar to that of 
a usual synchronous DRAM. This address set is select-
ed at an input of A7 = Land A8 =L. L. 
[0081] The register setting command (b) in Fig. 25 is 
an unused set. This address set is selected at an input 

45 of A7 =Land L and A8 =H. H. 
[0082] The register setting command (c) in Fig. 25 is 
a device test set. This address set is selected at an input 
of A7 = H and A8 = H. 
[0083] The register setting command (d) in Fig. 25 is 

50 a mode register setting set. This address set is selected 
at an input of A7 = L and A8 = L and various data input/ 
output modes to be described later are set. A mode reg-
ister stores data input/output modes of the respective 
SRAM cell groups of the sub memory portion. 

55 [0084] Fig. 26 is a list of detailed setting items of the 
mode register setting. 
[0085] A mode register setting (1) command is to 
switch between a latency mode and an input/output ad-

11 Samsung Electronics Co., Ltd.
Ex. 1002, p. 694



21 EP 0 908 892 B1 22 

dress sequence (lap type). This command is input by 
one clock of an external clock signal such as shown in 
Fig. 23. This address set is selected when A6 = L, A7 = 
L and A8 = L. 
[0086] The latency mode setting is made by data of 
Al, A2 and A3 input simultaneously and the input/output 
sequence (lap type) is set by data of AO. The latency 
mode is set to latency = 2 when Al = L, A2 = H and A3 
= L and, otherwise, becomes non-setting or unused 
state. The input/output address sequence (lap type) is 
set to sequential when AO = L and to interleave when 
AO = H. 
[0087] The mode register setting (2) command is an 
address data set for setting a burst length of every se-
lected row of the SRAM and, in order to input the row 
assignment of the SRAM and the burst length data, is 
continuously input over two clocks of the external clock 
signal as shown In Fig. 24. This address set is selected 
when A6 = H, A7 = L and A8 = L. 
[0088] An SRAM cell group is selected by data of Al, 
A2 and A3 of the first clock CLK1 and the burst length 
of the selected cell group is set by data of A3, A4 and 
A5 of the next clock CLK2. The burst length is set to 1 
when A3 = L, A4 = Land A5 = L, to 2 when A3 = H, A4 
=Land A5 = L, to 4 when A3 = L, A4 = L and A5 =L, L, to 
8 when A3 = H, A4 = H and A5 = L and to 16 when A3 
= L, A4 = L and A5 = H. 
[0089] Various data input/output modes will be de-
scribed briefly. 
[0090] Burst Length: burst length represents the 
number of data continuously input/output by an input of 
read command or write command. The continuous data 
input/output is performed on the basis of a clock signal. 
Fig. 27 shows a timing of the respective signals for data 
read, in which the burst length is 4. That is, when the 
read command is input at CLKO, four data are succes-
sively output at CLK2, CLK3, CLK4 and CLK5. Fig. 28 
shows a timing of the respective signals for data write. 
Since the burst length is 4, when the write command is 
input at CLKO, four data are successively taken in at 
CLKO, CLK1, CLK2 and CLK3. 
[0091] Latency: latency represents a waiting time 
from the input time of a read command or write com-
mand to a time at which data input/output becomes pos-
sible by the number of clocks. Fig. 27 shows a timing of 
respective signals at the data read. In this embodiment, 
the latency at data read is 2. That is, when a read com-
mand is input at CLKO, output of data to a DQ terminal 
is started at CLK2. Fig. 28 shows a timing of the respec-
tive signals at a data write. In this embodiment, the la-
tency at data write is 0. That is, when the write command 
is input at CLKO, the data take-in from the DQ terminal 
is started simultaneously with the CLKO input. 
[0092] Lap Type: Lap type (input/output address se-
quence) determines an address sequence of data input/ 
output when data is input/output successively for a time 
corresponding to a set burst length and includes se-
quence and interleave. Fig. 29 shows address sequenc-

es of data for the respective sequence and interleave. 
[0093] As another operation, there is a function con-
trol by control of the clock enable signal CKE, as in the 
usual synchronous DRAM. 

5 [0094] A portion of the operation of the semiconductor 
memory device according to the present invention will 
be described. 
[0095] Read operation when there is an externally as-
signed data in the SRAM portion: as shown in Fig. 30, 

10 data assigned by only read command is output exter-
nally through a data amplifier. 
[0096] Read when there is no externally assigned da-
ta in the SRAM portion: after the active command shown 
in Fig. 34 is completed, the prefetch command shown 

15 in Fig. 32 is executed and the assigned data is trans-
ferred to the SRAM portion. Then, the assigned data is 
externally output through the data amplifier by the read 
command shown in Fig. 30. 
[0097] Read when there is no externally assigned da-

20 to in the SRAM portion and there is a write data which 
is not restored as yet: the write data is transferred to the 
DRAM portion by the restore command shown in Fig. 
33. Thereafter, the active command shown in Fig. 34 
and the prefetch command shown in Fig. 32 are execut-

25 ed and the assigned data is transferred to the SRAM 
portion. Then, the assigned data is output externally 
through the data amplifier by the read command shown 
in Fig. 30. 

30 (6) Layout 

1. [Array Layout] 

[0098] Fig. 35 is an array layout schematically show-
35 ing an array arrangement of the semiconductor memory 

device according to an embodiment of the present in-
vention. 
[0099] In the construction of the array arrangement 
shown in Fig. 35, the whole DRAM array is divided to a 

40 DRAM array 110-1 and a DRAM array 110-2 and an 
SRAM array 120 and an SRAM column decoder 123 are 
provided between the DRAM arrays. Thus, it is possible 
to transfer data between the cell groups on any DRAM 
selected by the DRAM row decoder 113 adjacent to the 

45 DRAM arrays 110-1 and 110-2 and the cell groups on a 
certain row of the SRAM selected by the SRAM row de-
coder 121 and a direct mapping system and a mapping 
system of set associative system become possible. 
[0100] The data transfer bus lines for transferring data 

50 are arranged such that these lines traverse the DRAM 
array 110-1, the DRAM array 110-2, the SRAM array 120 
and the SRAM column decoder 123. 
[0101] In this embodiment, the DRAM array 110-1 and 
the DRAM array 110-2 correspond to the banks A and 

55 B, respectively. 
[0102] Fig. 50(1) is a plan view of a wiring in the DRAM 
array portion of this construction and Fig. 50(2) is a hi-
erarchical view of the wiring in the DRAM array portion 
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in a cross sectional direction. A data transfer bus line 
TBL is formed by an upper wiring layer than those of the 
word lines DWL, the bit lines DBL and a wiring which is 
used for the sense amplifiers although not shown. As in 
the conventional DRAM, the column selection signal 
does not exist in an upper portion of the DRAM cells and 
the data transfer bus lines TBL are arranged therein. An 
operation corresponding to the column selection of the 
usual DRAM is performed by selectively connecting the 
bit lines and the data transfer bus lines by bit line selec-
tor switches DBSW. In this embodiment, one of four 
pairs of bit lines is selected and connected to the data 
transfer bus line pair. The wiring of the bit line selection 
signal is arranged such that it traverses the data transfer 
lines and the bit lines. The data transfer bus lines are 
arranged in parallel to the bit lines in the upper cell por-
tion in the cell array of the DRAM portion and perpen-
dicular to the word lines. In Fig. 50, the connection be-
tween the data transfer bus lines and the SRAM array 
is omitted. 
[0103] Fig. 36 shows another construction which, in 
addition to the construction shown in Fig. 35, selector 
circuits 131 are provided between the DRAM arrays 
110-1 and 110-2 and the SRAM array 120 so that the 
data transfer bus line can be selectively connected 
therethroug h. With this construction, it is possible to dis-
connect the data transfer bus line of the DRAM array on 
the non-operational side by using a signal for selecting 
one of the DRAM arrays 110-1 and 110-2, resulting in a 
reduction of charging/discharging current during a data 
transfer and an improvement of data transfer speed. 
[0104] Figs. 51(1) and 51(2) are a plan view of a wiring 
in the DRAM array portion of this construction and a hi-
erarchical view of the wiring in the DRAM array portion 
in a cross sectional direction, respectively. The data 
transfer bus line is divided every DRAM array to a first 
data transfer bus line TBLA and a second data transfer 
bus line TBLB and one of the data transfer bus lines TB-
LA and TBLB is selected by the data transfer selector 
circuit 131. In this figure, the bit line selector switch and 
bit lines connected to the data transfer lines are omitted. 
[0105] Similarly to Fig. 35, in this embodiment, the 
DRAM array 110-1 and the DRAM array 110-2 corre-
spond to the banks A and B, respectively. Therefore, in 
this construction, when data is transferred between a 
certain bank and the SRAM portion immediately after 
the data transfer between the other bank and the SRAM 
portion is performed, that is, when a bank ping-pong op-
eration is performed, it is possible to disconnect a load 
of the data transfer bus on one side when the bank as-
signment is performed and thus an interval of succes-
sive operations during the bank ping-pong operation is 
not limited by the operating frequency of the data trans-
fer bus line of the DRAM array portion. 
[0106] It may be possible to further divide the DRAM 
array finely and provide a selector circuit for connecting 
them to the data transfer bus lines. Further, it may be 
possible to divide the SRAM array more finely and pro-

vide a selector circuit for connecting them to the data 
transfer bus lines. 
[0107] Fig. 37 shows another example of the array 
layout of the semiconductor memory device to which the 

5 present invention is applied. 
[0108] The construction shown in Fig. 37 differs from 
that shown in Fig. 35 in that the DRAM array is not di-
vided and the SRAM array and the SRAM column de-
coder are provided adjacent to both sides of the DRAM 

10 array, respectively. With this construction, it is possible 
to shorten a distance between the SRAM portion and 
the data control circuit and a distance between the data 
control circuit and the data input/output terminals DQ 
and hence speed up the read or write operation. In this 

15 example, it is also possible to transfer data between the 
cell groups on any row of the DRAM selected by the 
DRAM row decoder 113 adjacent to the DRAM array 110 
and the cell groups on a certain row of the SRAM se-
lected by the SRAM row decoder 121 and a direct map-

20 ping system and a mapping system of set associative 
system become possible. 
[0109] The data transfer bus lines for transferring data 
are arranged such that these lines traverse the DRAM 
array 110-1, the DRAM array 110, the SRAM array 120. 

25 In this embodiment, the banks A and B exist in mixed 
state in the DRAM array 110. 
[0110] Fig. 38 shows an layout when the DRAM array 
in Fig. 37 is divided. In this layout, the data transfer bus 
line is divided in order to make the connection between 

30 the DRAM arrays and the SRAM array 120 through the 
data transfer selection circuit 131 by using a wiring layer 
different from the data transfer bus lines. In this embod-
iment, the connection line between the data transfer se-
lection circuit 131 and the SRAM array is a global data 

35 transfer bus line GTL. 
[0111] Figs. 52(1) and 52(2) are a plan view of a wiring 
in the DRAM array portion of this construction and a hi-
erarchical view of the wiring in the DRAM array portion 
in a cross sectional direction, respectively. In Fig. 52, 

40 the data transfer bus line is divided to a first data transfer 
bus line TBLA and a second data transfer bus line TBLB 
and one of the data transfer bus line TBLA and TBLB is 
selected by the data transfer selection circuit 131 and 
connected to the global data transfer bus line GTL. 

45 Since the global data transfer bus line GTL is connected 
to the SRAM array 120, it is possible to mutually transfer 
data between the DRAM and the SRAM. Although the 
DRAM array is divided by two in this embodiment, it is 
possible to divide the DRAM more finely. Fig. 53 shows 

50 an example in which the DRAM array is divided finely. 
This construction has the features of the layouts shown 
in Figs. 36 and 38. In Fig. 53, the DRAM array is divided 
by four and it is possible to transfer data between the 
DRAM and the SRAM by performing the selection of the 

55 data transfer bus lines by the first data transfer selector 
circuits 132 and the selection of the global data transfer 
bus lines GTL by the second data transfer selector cir-
cuits 133, making the direct mapping system and a map-
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ping system of set associative system possible. The 
DRAM array can be divided more finely. In such case, 
the data transfer bus lines and the first data transfer se-
lector circuits are connected in parallel to the global data 
transfer bus lines. 
[0112] Fig. 39 shows another example of the array 
layout of the semiconductor memory device to which the 
present invention is applied. 
[0113] In Fig. 39, wiring layers which are different from 
the data transfer bus lines shown in Fig. 36 or 38 are 
used. The wiring for connecting data transfer bus lines 
arranged on the DRAM array to the SRAM array is 
formed in a wiring layer which is different from that for 
the data transfer bus lines. In Fig. 39, the SRAM array 
and the SRAM column decoder are provided adjacent 
to the DRAM row decoder. In this example, it is also pos-
sible to transfer data between the cell groups on any row 
of the DRAM selected by the DRAM row decoder 113 
adjacent to the DRAM array 110 and the cell groups on 
a certain row of the SRAM selected by the SRAM row 
decoder 121 adjacent to the SRAM array 120, making 
the direct mapping system and a mapping system of set 
associative system possible. 
[0114] As shown in Fig. 40, the data transfer bus lines 
are not always necessary to arrange adjacent to the 
DRAM row decoder and the position in which the SRAM 
array, the SRAM column decoder and the SRAM row 
decoder are arranged is not limited so long as the DRAM 
array and the SRAM array are connected such that a 
mutual data transfer therebetween is possible. 
[0115] In a case where bus lines such as the data 
transfer bus lines and the global data transfer bus lines 
are formed as different wiring layers, these bus lines 
may be constructed with different wiring layers by com-
bining, in addition to the usual metal wiring, polysilicon 
wiring, polycide wiring, silicide wiring and/or high melt-
ing point metal wiring, etc. In such case, the combination 
of them is optimized by taking wiring resistance and lim-
itation in process into consideration. For example, a 
combination of (the first layer of aluminum wiring and 
the second layer of aluminum wiring) or a combination 
of (the first layer of tungsten silicide wiring and the sec-
ond layer of aluminum wiring) may be considered. 

2. [Overall Layout] 

[0116] Fig. 41 shows an overall chip layout of an em-
bod iment of the semiconductor memory device to which 
the present invention is applied. The semiconductor 
memory device shown in Fig. 41 includes a 64-Mbit 
DRAM array of x8-bit, 2-bank construction as the main 
memory portion, a 16-Kbit SRAM array as a sub mem-
ory portion and a synchronous interface. However, it is 
possible to construct the semiconductor memory device 
in other ways. 
[0117] A cross shape area including a vertical center 
portion and a lateral center portion is provided as shown 
in Fig. 41. DRAM arrays 110-1, 110-2, 110-3 and 110-4 

each having a memory capacity of 16 Mbits are ar-
ranged in four areas divided by the cross shape area, 
respectively. An overall memory capacity of the DRAM 
arrays 110-1, 110-2, 110-3 and 110-4 is 64 Mbits. DRAM 

5 row decoders 113 are provided adjacent to lower por-
tions of the DRAM arrays 110-1 and 110-2, respectively. 
Similarly, DRAM row decoders 113 are arranged adja-
cent to upper portions of the DRAM arrays 110-3 and 
110-4, respectively. An SRAM array 120-1, an SRAM 

10 row decoder 121 and an SRAM column decoder 123 are 
arranged between the DRAM arrays 110-1 and 110-2. 
Similarly, an SRAM array 120-2, an SRAM row decoder 
121 and a column decoder 123 are arranged between 
the DRAM arrays 110-3 and 110-4. The data transfer 

15 bus line traverses the DRAM array 110-1, the SRAM ar-
ray 120 and the DRAM array 110-2 such that the data 
transfer between selected DRAM cell groups and a se-
lected SRAM cell group is possible. Similarly, the data 
transfer bus line traverses the DRAM array 110-3, the 

20 SRAM array 120 and the DRAM array 110-4 such that 
selected DRAM cell groups and a selected SRAM cell 
group is possible. 
[0118] An operation control circuit and a data control 
circuit, etc., are arranged in other portions of Fig. 41. 

25 Although other arrangement may be possible, an input/ 
output signal terminal is arranged in the lateral center 
portion in the shown embodiment. 
[0119] In Fig. 41, the main memory portion has the 
2-bank construction having a layout in which portions 

30 which are selected simultaneously are not concentrated 
in a portion so that, when the bank A is selected, the 
DRAM arrays 110-1 and 110-4 are selected simultane-
ously and, when the bank B is selected, the DRAM ar-
rays 110-2 and 110-3 are selected simultaneously. That 

35 is, as shown in Fig. 48, the arrangement of the DRAM 
arrays is constructed such that a load on an internal 
power source wiring VCC and an internal ground wiring 
GND, etc., is not one sided. It is, of course, possible to 
use the DRAM arrays 110-1 and 110-3 as the bank A 

40 and the DRAM arrays 110-2 and 110-4 as the bank B, 
to increase the number of division to thereby disperse 
areas to be selected simultaneously or reduce areas to 
be selected simultaneously. 
[0120] Fig. 42 shows an overall chip layout of another 

45 embodiment of the semiconductor memory device to 
which the present invention is applied. DRAM arrays 
110-1, 110-2, 110-3 and 110-4 are arranged in divided 
four areas, respectively. The DRAM arrays 110-1, 110-2, 
110-3 and 110-4 each having a memory capacity of 16 

50 Mbits and grouped in banks A and B provide a total 
memory capacity of 64 Mbits. DRAM row decoders 113 
are provided adjacent to lower portions of the DRAM ar-
rays 110-1 and 110-2, respectively. Similarly, DRAM row 
decoders 113 are arranged adjacent to upper portions 

55 of the DRAM arrays 110-3 and 110-4, respectively. Be-
tween the DRAM arrays 110-1 and 110-2 and between 
the DRAM arrays 110-3 and 110-4, SRAM arrays 120-1, 
120-2, 120-3 and 120-4, SRAM row decoders 121 and 
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SRAM column decoders 123 are arranged, respectively. 
Although, in Fig. 42, the SRAM column decoders 123 
are shown as one block for the SRAM arrays on both 
sides, it is possible to provide one SRAM column de-
coder 123 for each SRAM array. The data transfer bus 
line for exchanging data between a selected DRAM cell 
group and a selected SRAM cell group traverses the 
DRAM array 110-1 and the SRAM array 120-1 such that 
the data transfer between them is possible. Similarly, the 
data transfer bus line is provided between other DRAM 
arrays and other SRAM arrays. 
[0121] An operation control circuit and a data control 
circuit, etc., are arranged in other portions of Fig. 42. 
Although other arrangement may be possible, an input/ 
output signal terminal is arranged in the lateral center 
portion in the shown embodiment. 
[0122] Fig. 43 shows an overall chip layout of another 
embodiment of the semiconductor memory device to 
which the present invention is applied. DRAM arrays 
110-1, 110-2, 110-3 and 110-4 are arranged in divided 
four areas, respectively. The DRAM arrays 110-1, 110-2, 
110-3 and 110-4 each having a memory capacity of 16 
Mbits and grouped in banks A and B provide a total 
memory capacity of 64 Mbits. DRAM row decoders 113 
are provided adjacent to upper or lower portions of the 
DRAM arrays 110-1 and 110-2, respectively. Similarly, 
SRAM arrays 120, SRAM row decoders 121 and SRAM 
column decodes 123 corresponding to the respective 
DRAM arrays 110 are arranged adjacent to the DRAM 
row decoders 113. The data transfer bus line for ex-
changing data between a selected DRAM cell group and 
a selected SRAM cell group traverses the DRAM arrays 
and are connected to the SRAM arrays through a wiring 
layer difference from that of the data transfer bus line. 
[0123] An operation control circuit and a data control 
circuit, etc., are arranged in other portions of Fig. 43. 
[0124] Fig. 44 shows an overall chip layout of another 
embodiment of the semiconductor memory device to 
which the present invention is applied. In Fig. 44, the 
arrangement of the SRAM arrays, the SRAM row de-
coders and the SRAM column decoders shown in Fig. 
43 is changed. However, this arrangement may be fur-
ther changed so long as the data transfer between a se-
lected DRAM cell group and a selected SRAM cell group 
is possible. 
[0125] Fig. 45 shows an overall chip layout of another 
embodiment of the semiconductor memory device to 
which the present invention is applied. In Fig. 45, two of 
the layout construction shown in Fig. 41 are combined 
by more finely dividing the main memory portion and the 
sub main memory portion. The layout may be construct-
ed by combining a number of constructions each shown 
in Fig. 41 or by using a combination of the constructions 
each shown in Fig. 42. 
[0126] Incidentally, the main memory portion shown 
in Fig. 45 is of 2-bank construction in which the portions 
selected simultaneously are not concentrated to por-
tions of the banks A and banks B. Therefore, as shown 

in Fig. 49, the arrangement of the DRAM arrays is con-
structed such that a load on an internal power source 
wiring VCC and an internal ground wiring GND, etc., is 
not one sided. It is, of course, possible to disperse or 

5 reduce areas to be selected simultaneously. 
[0127] Fig. 46 shows an overall chip layout of another 
embodiment of the semiconductor memory device to 
which the present invention is applied. In Fig. 46, the 
data transfer bus lines extend vertically contrary to Fig. 

10 45. Although the DRAM row decoder and the SRAM row 
decoder are shown in Fig. 46 as one block for the DRAM 
array and the SRAM array on both sides, the DRAM row 
decoder may be provided for each DRAM array and the 
SRAM row decoder may be provided for each SRAM 

15 array. 
[0128] Further, the banks on both sides of the DRAM 
row decoder may be connected through a common data 
transfer bus line as shown in Fig. 47. 

20 (7) Detailed Description of the Respective Blocks 

[0129] The respective circuit blocks of the overall 
block diagram shown in Fig. 1 will be described in detail. 
It should be noted that the following description is for a 

25 mere embodiment and this invention is not limited there-
to. 

1. {Operation Control Circuit} 

30 [0130] Fig. 54 is a circuit diagram of the operation con-
trol circuit 150. 
[0131] The operation control circuit 150 is constructed 
with an internal clock generator circuit 410, a command 
decoder 420, a control logic 430, an address control cir-

35 cult 440 and a mode register 450. 
[0132] The internal clock generator circuit 410 gener-
ates an internal clock signal iCLK from the external input 
signals CLK and CKE. 
[0133] The internal clock signal ICLK is supplied to 

40 the command decoder 420, the control logic 430, the 
address control circuit 440 and the data control circuit 
to control the timing of the respective portions. 
[0134] The command decoder 420 includes a buffer 
421 for receiving the respective input signals and a com-

45 mand judge circuit 422. The /CS signal, the /RAS signal, 
the /CAS signal and the /WE signal are transmitted to 
the command judge circuit 421 in synchronism with the 
internal clock signal ICLK to generate an internal com-
mand signal iCOM. The command generator circuit 421 

50 responds to the respective input signals in manners in-
dicated in a correspondence table of the commands and 
the respective input terminal states as shown in Fig. 10. 
[0135] The control logic 430 responds to the internal 
command signal ICOM, the internal clock signal ICLK 

55 and the register signal iREG to generate the control sig-
nal necessary to perform operations assigned by these 
signals. The control logic 430 includes a DRAM control 
circuit 431, a transfer control circuit 432 and an SRAM 
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control circuit 433 which generate respective control sig-
nals. 
[0136] The register 450 functions to hold data defined 
by a combination of data of a specific address input 
when it receives a specific register write signal from the 
command judge circuit and holds the data until a register 
write signal is input again. The data held in the register 
is referenced when the control logic 430 operates. 

2. {DRAM Portion} 

[DRAM Portion and Data Transfer Circuit] 

[0137] Fig. 55 shows a concrete construction of the 
DRAM portion and the data transfer circuit shown in Fig. 
1 
[0138] In Fig. 55, the DRAM portion 101 includes a 
plurality of dynamic memory cells DMC arranged in a 
matrix. Each memory cell DMC includes a memory tran-
sistor N1 and a memory capacitor C1. A constant po-
tential Vgg (1/2Vcc, etc.) is applied to one terminal of 
the memory capacitor C1. Further, the DRAM portion 
101 includes DRAM word lines DWL to which the DRAM 
cells DMC are connected in rows and DRAM bit lines 
DBL to which the DRAM cells DMC are connected in 
columns. Each bit line is paired with a complementary 
bit line. The DRAM cells DMC are positioned at cross 
points of the word lines DWL and the bit lines DBL, re-
spectively. The DRAM portion 101 includes DRAM 
sense amplifiers DSA correspondingly to the bit lines 
DBL. The sense amplifier DSA functions to detect and 
amplify a potential difference between the paired bit 
lines and is controlled by sense control signals DSAP 
and DSAN. Since the DRAM array has a x8-bit, 2-bank 
construction and has a memory capacity of 64 Mbits, 
the DRAM array includes word lines DWL1 DWL8192, 
bit lines DBL1 DBL512 and sense amplifiers DSA1
DSA512. This is a construction corresponding to x1 bit 
of 1 bank. 
[0139] The DRAM portion 101 includes the DRAM 
row decoder 113 for selecting one of the word lines 
DWL1 - DWL8192 and the DRAM row control circuit 115 
for generating DRAM internal row address signals 
iADRO iADR12 and bank selection signal iAD13. Fur-
ther, the DRAM portion 101 includes a DRAM bit line 
selection circuit DBSW which selects one of four bit line 
pairs by the DRAM bit line selection signals DBS1
DBS4 generated by the DRAM column decoder 114 and 
connects it to the data transfer bus line TBL through the 
data transfer circuit 103. Further, the DRAM portion 101 
includes a DRAM column control circuit 116 for gener-
ating DRAM column address signals iADC5 and iADC6 
which are used by the DRAM column decoder. 
[0140] Fig. 56 shows an example of a concrete array 
construction of the DRAM array 110-1 of the overall lay-
out shown in Fig. 41. 
[0141] In Fig. 56, the DRAM array is divided to 16 
memory cell blocks DMB1 - DMB16. DRAM row decod-

ers DRB1 DRB16 corresponding to the respective 
memory cell blocks DMB1 DMB16 and blocks SAB1 

SAB17 corresponding to (sense amplifier + DRAM bit 
line selector circuit + data transfer circuit) are provided. 

5 In this figure, each memory cell blocks DMB1 DMB16 
has a memory capacity of 1 Mbits in 512 rows x 2048 
columns. It should be noted that the number of memory 
cell blocks is not limited to 16. 
[0142] As shown in Fig. 56, when the DRAM memory 

10 cell array is divided to a plurality of portions, the length 
of each bit line is shortened. Therefore, the capacitance 
of the bit line and it is possible to increase the potential 
difference between the paired bit lines when data is read 
out. Further, since, during the operation, only sense am-

15 plifier corresponding to the memory block including 
word line selected by the row decoder is operated, it is 
possible to reduce power consumption due to charging/ 
discharging of the bit line. 
[0143] Fig. 57 shows, in detail, an example of a con-

20 necting relation between the transfer bus line and bit 
lines in a portion 140 (including 4 pairs of bit lines) of 
the layout shown in Fig. 56. 
[0144] In Fig. 57, sense amplifiers DSA are arranged 
in zigzag manner such that a sense amplifier DSA1 cor-

25 responding to 1 column is located in one end of a mem-
ory cell block and a sense amplifier DSA2 correspond-
ing to a next column is located in the other end of the 
memory cell block, etc. Such zigzag arrangement of the 
sense amplifiers is employed for the reason that, al-

30 though the size of the memory cell can be miniaturized 
in the recent process technology, the miniaturization of 
sense amplifier in proportion to the miniaturization of 
memory cell is not achieved, and is necessary when 
there is no margin for arranging the sense amplifiers cor-

35 respondingly to the bit line pitch. Therefore, when the 
bit line pitch is large enough, the sense amplifiers can 
be arranged in only one end of the memory cell block. 
One sense amplifier DSA is commonly used by two 
memory cell blocks through a shared selector circuit. 

40 Each bit line pair is provided with a bit line control circuit 
for equilibrating a potential difference between the bit 
lines thereof and precharging. The bit line control circuit 
may be used by two memory cell blocks similarly to the 
sense amplifier. 

45 [0145] The bit lines and the data transfer bus lines are 
connected through DRAM bit line selector circuits 
DBSW1 DBSW4 selected by DRAM bit line selection 
signals DBS1 DBS4 and data transfer circuits TSW1 
and TSW2 which use switching transistors SWTR each 

50 shown in Fig. 58, in detail. Data transfer activation sig-
nals TE1 and TE2 for activating the data transfer circuits 
are obtained by logical operation of the transfer control 
signal generated by the operation control circuit shown 
in Fig. 54 and the address signals for selecting the mem-

55 ory cell block. In Fig. 57, since the bit line is connected 
to the data transfer bus line through the DRAM the data 
transfer circuit and the data transfer circuit, the data 
transfer circuit of a memory cell block, which is not ac-
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tivated, is in non-conduction state and there is no load 
of a DRAM bit line selection circuit connected thereto. 
There, it is possible to minimize the load of the data 
transfer bus line in operation. In the construction shown 
in Fig. 57, however, there is a problem that a chip area 
is increased since the data transfer circuits are arranged 
and the wiring for transmitting the data transfer activa-
tion signal for activating the data transfer circuits is pro-
vided. Fig. 59 shows an example of construction which 
solves such problem. 
[0146] In Fig. 59, the bit line and the data transfer bus 
line are connected to each other through only the DRAM 
bit line selector circuits DBSW1 DBSW4 selected by 
the DRAM bit line selection signals DBS1 DBS4. This 
construction can be realized by providing the function of 
the data transfer circuit by adding a logic of the data 
transfer activation signal to the DRAM column decoder 
generating the DRAM bit line selection signal DBS1
DBS4. Although the load of the data transfer bus line is 
increased during operation, it is possible to make the 
chip area very small. 
[0147] The activation of the DRAM portion and the 
column selection and data transfer operation will be de-
scribed with reference to Figs. 55 and 57. The activation 
of the DRAM portion will be described first. In Fig. 55, 
when the DRAM row selection control signal which is 
one of the DRAM portion control signals generated by 
the operation control circuit shown in Fig. 54 and the 
internal address signal iA0 Ali  3 are input to the DRAM 
row control circuit 115, the bank selection signal IAD13 
and the internal DRAM row address signal IADR0
IADR12 are generated and the word line DWL of the 
bank assigned by the DRAM row decoder 113 is select-
ed. With the selected word line DWL, data held in the 
cell DMC is output to the bit line DBL. The potential dif-
ference between the paired bit lines is detected and am-
plified by the sense amplifier DSA in response to the 
sense amplifier drive signals DSAN and DSAP. The 
number of sense amplifiers activated simultaneously in 
the DRAM portion 101 is 512 and, since the DRAM por-
tion has the x8-bit construction, the total number of the 
simultaneously activated sense amplifiers becomes 512 
x 8 = 4096. 
[0148] The column selection of the DRAM portion and 
the data transfer will be described. The DRAM column 
selection circuit 116 shown in Fig. 55 is input with a con-
trol signal which is one of the DRAM portion control sig-
nals generated by the operation control circuit shown in 
Fig. 54 in response to the internal address signals iA5 
and iA6 and generates the DRAM column address sig-
nals IADC5 and IADC6. The DRAM column address sig-
nals IADC5 and IADC6 are input to the DRAM column 
decoder 114 and, after the DRAM bit line selection sig-
nals DBS1 DBS4 are generated and the bit line is se-
lected, data of the bit line is transmitted to the data trans-
fer bus line TBL by the data transfer activation signal TE 
obtained by a logic between the transfer control signal 
generated by the operation control circuit shown in Fig. 

54 and the address signal for selecting the memory cell 
block. As shown in Fig. 59, with the logic of the data 
transfer activation signal in the DRAM column decoder, 
it is possible to provide the data transfer circuit function 

5 and the DRAM bit line selection signals DBS1 DBS4 
can be made signals with which the column selection 
and the transfer operation are performed simultaneous-
ly. 
[0149] Assuming, in Fig. 59, that the DRAM bit line 

10 selection signal DBS1 is selected, a signal synchronized 
with the transfer control signal is input to the DRAM bit 
line selection circuit DBSW1 and the data on the bit lines 
DBL1 and /DBL1, which is amplified by the sense am-
plifier DSA1 is transmitted to the data transfer bus lines 

15 TBL1 and /TBL1. The DRAM portion 101 shown in Fig. 
55 includes 128 portions each shown in Fig. 59 and, 
since it has the x8-bit construction, a total number of 
data transferred simultaneously from the bit line to the 
transfer bus line is 128x8 = 1024. This number of data 

20 transferred simultaneously is the same in other bit con-
struction. 

[DRAM Row Control Circuit and DRAM Row Decoder] 

25 [0150] Fig. 60 is a block diagram of the DRAM row 
control circuit 115. The DRAM row control circuit 115 in-
cludes a DRAM internal row address latch circuit 460, 
a multiplexer 470, an internal address counter circuit 
480 and a refresh control circuit 490. 

30 [0151] In the usual activation of the DRAM portion, the 
DRAM row control circuit 115 outputs the DRAM internal 
row address signal IADR0 IADR12 and the bank se-
lection signal IAD13 from the address latch circuit 460 
which is input with the DRAM row address latch signal 

35 ADRL and the internal address signal iA0 Ali  3 to the 
DRAM row decoder 113 through the multiplexer 470. 
[0152] In the refresh operation, the DRAM row control 
circuit 115 receives the refresh control signal and the 
refresh control circuit 490 operates the internal address 

40 counter circuit 480 to control the multiplexer 470 such 
that the selection signal from the internal address coun-
ter circuit is output. As a result, the DRAM internal row 
address signal IADR0 IADR12 and the bank selection 
signal IAD13 are output to the DRAM row decoder 113 

45 without input of the address signal. The internal address 
counter circuit 480 automatically add or subtract the ad-
dress according to a predetermined method every time 
the refresh operation is performed, making an automatic 
selection of all of the DRAM rows possible. 

50 

[DRAM Column Control Circuit and DRAM Column 
Decoder] 

[0153] Fig. 61 shows a concrete example of the 
55 DRAM column control circuit and the DRAM column de-

coder shown in Fig. 55. 
[0154] In Fig. 61, the DRAM column control circuit 116 
comprises a DRAM internal column address latch circuit 
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495 and the DRAM internal column address signals 
IADC5 IADC6 are generated by the internal address 
signals iA5 and iA6 and the DRAM column address latch 
signal ADCL taken in a clock cycle of a command input 
of data transfer from the DRAM cell to the SRAM cell 
(prefetch transfer operation) and data transfer from the 
SRAM cell to the DRAM cell (restore transfer operation). 
The DRAM column address latch signal ADCL is one of 
the transfer control signals generated in the operation 
control circuit shown in Fig. 54. Further, the DRAM col-
umn decoder 114 decodes the DRAM internal column 
address signals IADC5 IADC6 generated by the 
DRAM column control circuit 116 and outputs the DRAM 
column selection signal generated when the memory 
block selection address signal and the transfer control 
signal TE are activated. Therefore, the activation signals 
TE1 and TE2 of the data transfer circuit shown in Fig. 
57 are the output signal of the DRAM column decoder 
114 and the function of the data transfer circuit is per-
formed by the DRAM bit line selection circuit to be de-
scribed later. 

[DRAM Bit Line Selection Circuit] 

[0155] Figs. 62 to 65 show concrete examples of the 
circuit construction of the DRAM bit line selection circuit 
shown in Fig. 59. 
[0156] Fig. 62 shows the simplest construction includ-
ing N channel MOS switching transistors (referred to as 
NMOS transistors, hereinafter) N200 and N201, in 
which the DRAM bit line DBL and the data transfer bus 
line TBL are connected by the DRAM column selection 
signal. 
[0157] Fig. 63 shows another construction of the 
DRAM bit line selection circuit which comprises a 
switching transistor circuit including NMOS transistors 
N210 and N211 having gates connected to respective 
paired DRAM bit lines and differentially amplifying data 
on the DRAM bit lines when the data on the DRAM bit 
lines DBL is transmitted to the data transfer bus line TBL 
and NMOS transistors N212 and N213 for transmitting 
the amplified signal to the data transfer bus line TBL by 
the prefetch transfer DRAM column selection signal. 
One terminals of the NMOS transistors N210 and N211 
are connected to a fixed potential such as ground po-
tential. Further, when the data on the data transfer bus 
line TBL is transmitted to the DRAM bit line DBL, the 
DRAM bit line selection circuit comprises a switching 
transistor circuit composed of NMOS transistors N214 
and N215 as in the circuit shown in Fig. 62 and the 
DRAM bit line DBL and the data transfer bus line TBL 
are connected by the restore transfer DRAM column se-
lection signal. 
[0158] Fig. 64 shows another construction of the 
DRAM bit line selection circuit, which comprises a 
switching transistor circuit including NMOS transistors 
N230 and N231 having gates connected to respective 
paired DRAM bit lines and differentially amplifying data 

on the DRAM bit lines when the data on the DRAM bit 
lines DBL is transmitted to the data transfer bus lines 
TBL and NMOS transistors N232 and N233 for trans-
mitting the amplified signal to the data transfer bus lines 

5 TBL by the prefetch transfer DRAM column selection 
signal, as in the construction shown in Fig. 63. One ter-
minals of the NMOS transistors N230 and N231 are con-
nected to a fixed potential such as ground potential. Fur-
ther, when the data on the data transfer bus lines TBL 

10 is transmitted to the DRAM bit lines DBL, the DRAM bit 
line selection circuit comprises a switching transistor cir-
cuit composed of NMOS transistors N250 and N251 as 
in the circuit shown in Fig. 63 and NMOS transistors 
B234 and N235 for transmitting the amplified signal to 

15 the DRAM bit lines DBL by a restore transfer DRAM col-
umn selection signal. One ends of the NMOS transistors 
N250 and N251 are connected to a fixed potential such 
as ground potential. 
[0159] Fig. 65 shows another construction of the 

20 DRAM bit line selection circuit which realizes the con-
struction shown in Fig. 64 with using only one data trans-
fer bus lines. In the construction shown in Fig. 65, an 
NMOS transistor N260 does not differentially amplify the 
data on the DRAM bit lines DBL but remove the data 

25 transfer bus line by a potential of the DRAM bit line. An 
NMOS transistor N280 operates similarly. Alternatively, 
this may be constructed with only a switching transistor 
circuit as in the case shown in Fig. 62. By using only one 
data transfer bus line, the wiring layout becomes simple 

30 and it is possible to reduce noise between the data 
transfer bus lines. 
[0160] Further, in the constructions in which data is 
received by the DRAM bit lines or the data transfer bus 
lines and transmitted, as shown in Figs. 63 to 65, the 

35 DRAM bit lines can be completely separated from the 
data transfer bus lines. Therefore, noise generated in 
one side is hardly transmitted to the other and a high 
speed operation becomes possible. 

40 [Construction of DRAM Bit Line Selection Circuit and 
SRAM cell] 

[0161] Fig. 66 is a constructive diagram showing a re-
lation between paired data transfer bus lines, the DRAM 

45 bit line selection circuit and the SRAM cells in the layout 
shown in Fig. 36. 
[0162] In Fig. 66, memory cells on one column of the 
DRAM cell array are connected to the data transfer bus 
lines through the DRAM bit line selection circuit, so that 

50 data transfer between the cells and cells on one column 
of the SRAM cell array is possible. Further, the data 
transfer bus lines and the SRAM cell array are connect-
ed to each other through transfer bus control circuits 
498. The data transfer bus control circuit 498 includes 

55 a circuit for selecting and connecting one of DRAM ar-
rays (in this example, banks A and B) arranged on both 
sides of the SRAM cell array so that only an activated 
bank can be connected and, therefore, it is possible to 
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realize a reduction of charging/discharging current and 
speed up of data transfer by the reduction of load of the 
data transfer bus lines. Further, since, in performing da-
ta transfer of the both banks alternately (bank ping-pong 
operation), the data transfer bus line of one bank can 
be separated from the other as shown in Fig. 67, it is 
possible to execute the data transfers on the both banks 
simultaneously to thereby shorten an effective data 
transfer period. 
[0163] As mentioned previously, since the number of 
bits which can be transmitted at once by the semicon-
ductor memory device according to this embodiment is 
1024 bits and the load of the data transfer bus lines is 
very large, a peak current and current consumption be-
come very large when amplitude of voltage of all data 
transfer bus lines is increased to the power source volt-
age level. In order to substantially reduce the peak cur-
rent and current consumption, the amplitude of voltage 
of the data transfer bus lines is limited to a half of the 
power source voltage at most. 
[0164] However, if the amplitude of voltage of the data 
transfer bus line is small, data of the SRAM cell must be 
amplified by such small potential difference and so the 
data transfer speed is lowered to some extent. In order 
to allow only the voltage of the data transfer bus line 
TBLS in the SRAM cell portion fully changed, a differ-
ential amplifier circuit connected to the gate of the data 
transfer bus line TBLA or TBLB in the DRAM bank for 
differentially amplifying may be provided. Alternatively, 
a sense amplifier for amplifying only the voltage on the 
data transfer bit line TBLS in the DRAM bank in a state 
where the data transfer bus line TBLA or TBLB in the 
DRAM bank is separated may be provid. Alternatively, 
the transfer bus control circuit 498 includes a circuit for 
equilibrating or precharging. 

3.{SRAM portion) 

[Construction of SRAM Portion and Data Input/Output 
Terminal] 

[0165] Fig. 68 shows an example of a concrete con-
struction of the SRAM portion shown in Fig. 1 corre-
sponding to one bit of the data input/output terminal DQ. 
Although this embodiment has the 16-Kbit, x8-bit con-
struction, the present invention is not limited thereto and 
can take various constructions in combination of the 
construction of the main memory portion, with similar ef-
fect. 
[0166] In Fig. 68, the SRAM portion includes the 
SRAM memory cells SMC each includes a flip-flop cir-
cuit 311, which may be any other circuit provided that it 
can store static data, connecting circuits 312 provided 
on both sides of the flip-flop circuit 311 for connection to 
the data transfer bus lines TBL and connecting circuits 
313 also provided on the both sides of the flip-flop circuit 
311 for connection to the SRAM bit lines SBL, as shown 
in Fig. 69. The SRAM portion further includes the SRAM 

row decoder 121 for generating SRAM cell data transfer 
row selection signals TWL1 to TWL16 for activating the 
connecting circuits 312 in transferring data between the 
DRAM cell and the SRAM cell and the SRAM cell read/ 

5 write row selection signals SWL1 to SWL16 in perform-
ing read or write and the SRAM row control circuit 124 
for generating the SRAM internal row address signals 
iASRO to iASR3 input to the SRAM row decoder 121 on 
the basis of the internal address signals iA0 to iA3 and 

10 the SRAM portion control signal. It is, of course, possible 
to commonly use the SRAM cell data transfer row se-
lection signals TWL and the SRAM cell read/write row 
selection signals SWL. The SRAM bit line control circuit 
303 for equilibrating and/or precharging the bit lines and 

15 the SRAM column selection circuit 304 for making the 
data input/output line SIO and the SRAM bit line SBL 
are connected to the SRAM bit lines SBL. The SRAM 
portion further includes the SRAM column decoder 123 
for generating the selection signals SSL1 to SSL128 in-

20 put to the SRAM column selection circuit 304 and the 
SRAM column control circuit 122 for generating the 
SRAM internal column address signals iASC4 to 
iASC10 on the basis of the internal address signals iA0 
to iA13 and the SRAM portion control signal. The SRAM 

25 bit line control circuit 303 may include sense amplifier 
circuits for detecting and amplifying levels of the SRAM 
bit lines SBL. Further, the data input/output lines SIO 
are connected to the external data input/output termi-
nals DQ through the data input/output circuit 308 and 

30 the read/write amplifier 307. The data input/output lines 
SIO may be provided for read and write separately. 
[0167] Since the transfer bus lines TBL for data trans-
fer and the SRAM bit lines SBL for read are provided, it 
is possible to perform the read operation regardless of 

35 the data transfer operation. 

[SRAM Cell] 

[0168] Figs. 70(a) to 70(d) show concrete circuits of 
40 the flip-flop circuit 311 of the SRAM cell shown in Fig. 

69. Fig. 70(a) shows the flip-flop circuit constructed with 
P channel MOS transistors (referred to as PMOS tran-
sistors, hereinafter) P100 and P101 and NMOS transis-
tors N100 and N101 and Fig. 70(b) shows a flip-flop cir-

45 cult constructed with resistors R100 and R101 and 
NMOS transistors N100 and N101, both of which are 
usually employed in the SRAM. Fig. 70(c) shows a flip-
flop circuit constructed with the construction shown in 
Fig. 70(a) added with a PMOS transistor P102 control-

50 led by control signals PE and NE for power cut, an 
NMOS transistor N102 and a balancer circuit 315. One 
of the transistors P102 and N102 and the balancer cir-
cuit 315 may be omitted. Fig. 70(d) shows a construction 
which is similar to a usual sense amplifier used in the 

55 DRAM and includes a plurality of the flip-flop circuits 
each having the construction shown in Fig. 70(a) and 
arranged in the row direction, a PMOS transistor P103 
for controlling a contact point 316 by the control signal 
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SPE, an NMOS transistor N103 for controlling a contact 
point 317 by the control signal SNE, a balancer circuit 
318 for balancing the contact points 316 and 317 and 
balancers 315 provided in each of the flip-flop circuit as 
in the case shown in Fig. 70(c). The power source volt-
age may be an external power source voltage or an in-
ternal power source voltage generated by a power 
source voltage converter circuit. The PMOS transistor 
P102 for power cut and the PMOS transistor P103 for 
controlling the contact point 316 by the control signal 
SPE may be NMOS transistors, respectively, in which 
case, the levels of the control signals PE and SPE may 
be the level of an internally generated powersource volt-
age which is higher than the power source voltage gen-
erated by the power source voltage converter circuit. 
[0169] By reducing a current flowing through the flip-
flop by using the flip-flop circuit shown in Fig. 70(c) or 
70(d), it is possible to substantially reduce noise gener-
ated in the transfer operation. Further, by performing the 
data transfer while balancing the opposite contact 
points, it is possible to realize a stable, high speed trans-
fer operation. 
[0170] The transistors constituting the flip-flop circuit 
are not special and may be identical to those used in the 
peripheral circuit or the DRAM sense amplifiers. 

[Connection Circuits for SRAM Bit Line and Data 
Transfer Bus Line] 

72 and NMOS transistors N106 and N107 for transmit-
ting the amplified signals to the SRAM bit lines SRBL 
for SRAM read by a read row selection signal SRWL. 
One terminals of the NMOS transistors N108 and N109 

5 are connected to a fixed potential such as ground po-
tential. In writing data in the flip-flop circuit, the construc-
tion shown in Fig. 73 further includes a switching tran-
sistor circuit composed of NMOS transistors N114 and 
N115 having gates connected to the SRAM write bit line 

10 pair for differentially amplifying the signals on the SRAM 
write bit lines SWBL in writing data in the flip-flop circuit 
and NMOS transistors N112 and N113 for transmitting 
the amplified signals to the opposite terminals of the flip-
flop circuit by a write row selection signal SWWL. One 

15 terminals of the NMOS transistors N114 and N115 are 
connected to a fixed potential such as ground potential. 
[0175] In the construction shown in Fig. 72 or 73 in 
which data is transferred by connecting the opposite 
ends of the flip-flop circuit or the SRAM bit lines SBL to 

20 the gates of the transistors, it is possible to completely 
separate the opposite terminals of the flip-flop circuit 
from the SRAM bit lines SBL. Therefore, noise generat-
ed in one side is hardly transmitted to the other and a 
high speed operation becomes possible. 

25 [0176] It is possible to construct the connection circuit 
to the data transfer bus lines TBL in the same manner 
as in the case shown in Fig. 71, 72 or 73. 

[0171] Figs. 71 to 73 show circuit examples of the con- 30 

nection circuits for connection to the SRAM bit lines 
SBL. 
[0172] Fig. 71 shows the simplest construction which 
includes NMOS switching transistor N104 and N105 
and is connected to the SRAM bit lines SBL by a read/ 
write row selection signal SWL. 
[0173] The construction shown in Fig. 72 includes a 
switching transistor circuit composed of NMOS transis-
tors N108 and N109 having gates connected to the re-
spective opposite terminals of the flip-flop circuit for dif-
ferentially amplifying signals on the terminals in reading 
data from the flip-flop circuit and NMOS transistors 
N106 and N107 for transmitting the amplified signals to 
the SRAM bit lines SBL by a read row selection signal 
SRWL. One terminals of the NMOS transistors N108 
and N109 are connected to a fixed potential such as 
ground potential. In writing data in the flip-flop circuit, 
the construction shown in Fig. 72 further includes a 
switching transistor circuit composed of NMOS transis-
tors N110 and N111, as shown in Fig. 71, which connect 
the SRAM bit lines SBL to the flip-flop circuit by a write 
row selection signal SWWL. 
[0174] A construction shown in Fig. 73 includes a 
switching transistor circuit composed of NMOS transis-
tors N108 and N109 having gates connected to the re-
spective opposite terminals of the flip-flop circuit for dif-
ferentially amplifying signals on the terminals in reading 
data from the flip-flop circuit as in the case shown in Fig. 

[SRAM Row Control Circuit] 

[0177] Fig. 74 shows, in detail, the circuit construction 
of the SRAM row control circuit shown in Fig. 68. In Fig. 
74, the SRAM row control circuit is constructed with a 
SRAM internal row address latch circuit 350 and SRAM 

35 internal row address signals iASR0 to iASR3 are gen-
erated by the internal address signals iA0 to iA3 and a 
latch signal ASRL which takes the internal address sig-
nals in a clock cycle of a read/write command input. The 
latch signal ASRL is one of the SRAM control signals 

40 generated by the operation control circuit shown in Fig. 
54. 

[SRAM Column Control Circuit] 

45 [0178] Fig. 75 shows, in detail, the construction of the 
SRAM column control circuit shown in Fig. 68. 
[0179] In Fig. 75, the SRAM column control circuit in-
cludes an SRAM internal column address latch circuit 
507 for latching the internal address signals iA4 to iA10 

50 by a latch signal ASCL generated by the clock cycle at 
the read/write command input and a counter circuit 506 
for taking in the output of the SRAM internal column ad-
dress latch circuit 507 by a control signal SCE and 
counting up in a predetermined sequence by an internal 

55 count-up signal CLKUP operable during a burst opera-
tion for performing read/write with respect to the SRAM 
and the SRAM internal column address signals iASC4 
to iASC10 is output through a multiplexer 508 which 
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passes the output of either the latch circuit 507 or the 
counter circuit 506. The multiplexer 508 selects the out-
put of the latch circuit 507 in the clock cycle at the read/ 
write command input and is controlled by the control sig-
nal SCSL such that the SRAM internal column address 
signal can be output at a speed as high as possible. Fur-
ther, the SRAM column control circuit according to the 
present invention includes a data input/output mode 
memory portion 505 which, in order to set completely 
different data input/output modes, for example, burst 
length, data input/output address sequence and latency, 
etc., for a plurality of SRAM cell groups (in this example, 
SRAM cell groups divided every row), takes the data in-
put/output modes according to the states of the internal 
address iA0 to iA13 in the previously mentioned mode 
register setting (2) command cycle (in this example, al-
though only the burst length can be set for the respective 
SRAM cell groups, it is possible to set the data input/ 
output address sequence, latency, etc., for them) and 
stores the data input/output modes. The data input/out-
put mode memory portion 505 includes take-in logic 502 
provided in respective divided SRAM cell groups for 
generating setting data to be taken in according to the 
states of the internal address iA0 to iA13, registers 503 
provided for the respective take-in logic for taking in the 
setting data (outputs of the take-in logic 502) of the data 
input/output modes of the respective SRAM cell groups 
by an output of the decoder circuit 501 which is selected 
by the enable signal CRE generated in the previously 
mentioned mode register setting (2) command cycle, 
the setting data being decoded by the address iA0 to 
iA3, and a multiplexer 504 for passing one of the outputs 
of the registers 503 holding the setting data of the SRAM 
cell groups by selectively controlling the iASR0 to iASR3 
output from the SRAM internal row address latch circuit 
350 in the read/write command cycle by using the signal 
decoded by the decoder circuit 509. The counter circuit 
506 takes in an output of the multiplexer 504 to operate 
the semiconductor memory device in the data input/out-
put mode set in the respective SRAM cell groups. The 
data input/output mode memory portion 505 must be 
provided for each of the data input/output modes to be 
set. The internal count-up signal CLKUP, the enable sig-
nal CRE, the control signals SCE and SCSL and the 
latch signal ASCL are the SRAM portion control signals 
generated by the operation control circuit shown in Fig. 
54. Of course, it is possible to make the latch signal AS-
RL input to the SRAM internal row address latch circuit 
350 and the latch signal ASCL input to the SRAM inter-
nal column address latch circuit 507 common. 
[0180] Instead of the setting of the data input/output 
mode memory portion 505 performed for the respective 
SRAM cell groups by the mode register setting (2) com-
mand cycle, it is possible to set the same setting data 
of two or more SRAM cell groups at once or to seta logic 
of addresses A4 and A6 in setting the SRAM row data 
of the mode register setting (2) command shown in Fig. 
10. For example, when A4 = L and A5 = L, the data input/ 

output mode is set in every SRAM cell group, when A4 
= H and A5 = L, the data input/output mode is set in two 
SRAM cell groups neglecting least 2 bits of the SRAM 
row data. In such manner, the data input/output mode 

5 memory portion 505 can be set in various combinations. 
Further, the number of the take-in logic 502 as well as 
the registers 503 is not always the same as that of the 
divided SRAM cell groups and it is possible to use one 
set of the take-in logic 502 and the register 503 corn-

10 monly for a plurality of SRAM cell groups. Further, the 
addresses iASR0 to iASR3 are not always the signals 
from the SRAM internal row address latch circuit 350 
and it is possible to provide a separate circuit therefor. 
[0181] Further, it is possible to generate the internal 

15 address signals at high speed by constructing the 
SRAM internal column address latch circuit 507 and the 
multiplexer 508 such that the internal address is output 
immediately after a logic between the internal address 
and the internal clock signal iCLK synchronized with the 

20 external reference clock signal, as shown in Fig. 76. In 
Fig. 76, INTAi and /INTAi are address signals from the 
counter circuit 506 and EXTAi and /EXTAi are address 
signals generated from the internal address signal iAi. 
These signals are switched by the control signals SCSL 

25 and /SCSL and the burst control signal. SCSL is the con-
trol signal and /SCSL is a control signal having a phase 
opposite to that of the control signal SCSL. Fig. 77 
shows an example of operation of this circuit. In this cir-
cuit construction, a delay from the internal clock iCLK to 

30 a time at which the internal address signal Yi is output 
corresponds to one stage of inverter and is minimized. 
The internal address signals Yi and YiB are output as 
address pulse signals. 

35 [SRAM Column Decoder and Data Control Circuit 
Construction] 

[0182] Fig. 78 shows an example of construction of 
the SRAM column decoder 123 and the data control cir-

40  The circuit construction includes a first column de-
coder 390 and a second column decoder 391 and the 
SRAM column selection signal iASC is transmitted to 
these column decoders sequentially. In order to operate 
the first and second column decoders by one address 

45 selection data iASC, the first and second column decod-
ers are connected to a first column address buffer 392 
and a second column address buffer 393, respectively. 
Selection signal lines SSL from the first and second col-
umn decoders are juxtaposed in column direction and 

50 a first data latch circuit 395 associated with a data input/ 
output line SIO and a second data latch circuit 396 as-
sociated with a data input/output line SIO are also pro-
vided correspondingly. 
[0183] Fig. 79 shows an internal operation timing of 

55 the SRAM column decoders. The respective column ad-
dress buffers perform column decoder selection signal 
(iASC-1 and iASC-2) sequentially on the basis of the 
CLK signal. That is, when the column address selection 
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is successively performed as in the burst mode, the first 
column decoder and the second column decoder oper-
ate alternately. Data of the columns (SSL-1 and SSL-2) 
selected by the respective column decoders are output 
sequentially to the corresponding data input/output lines 
(SIO-1 and SIO-2). These data input/output lines oper-
ate with a cycle time which is twice a request cycle time 
and the first data latch circuit 395 and the second data 
latch circuit 396 hold the data temporarily. These two 
sets of data are synthesized before the data out buffer 
and output from the data input/output terminals DQ in 
the requested cycle time. 
[0184] With using the above mentioned construction, 
it is possible to increase the cycle speed of the succes-
sive data output and/or successive data write without 
increasing the internal operation cycle speed. This is al-
so true in the synchronous DRAM of DOUBLE DATA 
RATE (DDR). 

[Other Construction of SRAM Portion including Data 
Input/Output Terminals] 

[0185] Fig. 80 schematically shows another example 
of construction of the SRAM portion including the data 
input/output terminals in a case where it has the X8-bit 
construction. In a case of the data output from the 
SRAM, data of the SRAM cells of a selected column are 
output to the respective data input/output lines SIO. The 
data input/output lines SIO of the selected row is con-
nected to the global data input/output line GIO and the 
data are sent to a corresponding data amplifier 153. 
Thereafter, the data pass through a read/write bus line 
RWL, a data latch circuit 151 and a data buffer 152 to 
the data input/output terminal DQ. Since the SRAM por-
tion has the X8-bit construction, 8 sets of data input/out-
put circuits operate simultaneously and output 8 data. 
Data are written in the SRAM cells along a path reverse 
to the data read path. With using this circuit construction 
using the data input/output lines SIO and the global data 
input/output lines GIO, the SRAM row selection of every 
SRAM cell becomes unnecessary, the load of the SRAM 
row selection signal lines is reduced and a high speed 
data input/output of the SRAM cells becomes possible. 
Further, with using this construction, the load of the data 
input/output lines SIO is not increased, realizing high 
speed operation even when the number of rows of the 
SRAM cells is increased. 

[SRAM Column Redundancy Circuit] 

[0186] Fig. 81 shows an example of construction of 
the SRAM column redundancy circuit for an SRAM cell 
array corresponding to one of the input/output terminals 
DQ. In Fig. 81, a redundancy SRAM cell column is ar-
ranged in an upper end of the SRAM cell array. A redun-
dancy data input/output line extends upward from the 
SRAM cell array through an SRAM row selection switch 
and a usual (non-redundancy) data input/output line ex-

tends downward from the SRAM cell array through an-
other row selection switch. A global data input/output 
line is arranged in an upper portion of the SRAM array 
and connected to a redundancy data amplifier and write 

5 buffer and a usual (non-redundancy) global data input/ 
output line is arranged in a lower portion of the SRAM 
array and connected to a usual data amplifier and write 
buffer. A switching from an SRAM cell column to a re-
dundancy SRAM cell column is performed by switching 

10 the global data input/output line or switching of the data 
amplifier and write buffer. With such construction, a 
switching of the SRAM array to the redundancy cell col-
umn for every input/output terminal DQ becomes pos-
sible and it is possible to remove a difference in access 

15 time to the redundancy cell column even when the 
switching to the redundancy cell column. Although, in 
this example, the redundancy SRAM cell column, the 
data input/output line and the global data input/output 
line are arranged in the upper portion of the SRAM cell 

20 array, the arrangement of them is not limited thereto. 

(8) Others 

1. {Power Source Voltage} 
25 

[Power Source Voltage Applied to DRAM and SRAM] 

[0187] Fig. 82 shows an example of construction of 
the power source connection to the DRAM array portion 

30 and the SRAM array portion. 
[0188] In Fig. 82, this semiconductor memory device 
includes a power source voltage converter circuit 603 
which generates an internal power source voltage VINT 
on the basis of an external power source voltage VEXT. 

35 The internal power source voltage VINT is applied to the 
DRAM array portion 601 and the external power source 
voltage VEXT is applied to the SRAM array portion 602 
directly. In the recent DRAM, the miniaturization of proc-
ess is enhanced and the breakdown voltage of a mem-

40 ory cell becomes lower. In order to solve this problem, 
it is usual that the power source voltage in a memory 
cell array is made lower than an external power source 
voltage. However, the driving ability of transistor is nec-
essarily degraded with lower power source voltage, 

45 which is an obstacle for speed-up of operation. In this 
embodiment, the miniaturization of the SRAM array por-
tion is restricted compared with that of the DRAM array 
portion and the high operation speed of the SRAM por-
tion is achieved by allowing the external power source 

50 voltage VEXT to be used in the SRAM portion. For ex-
ample, the write speed in writing data in an SRAM cell 
is increased by 41% in a case where external power 
source voltage VEXT = 3.3V and the internal power 
source voltage VINT = 2.5V, as shown in Fig. 84 which 

55 is a result of simulation of the power source voltage de-
pendency of data write time in an SRAM cell. 
[0189] Fig. 83 shows another example of construction 
of the power source connection to the DRAM array por-
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tion and the SRAM array portion. 
[0190] In Fig. 83, this semiconductor memory device 
includes a power source voltage converter circuit 603 
which generates a first internal power source voltage 
VINT1 and a second internal power source voltage 
VINT2 on the basis of an external power source voltage 
VEXT. The first internal power source voltage VINT1 is 
applied to the DRAM array portion 601 and the second 
internal power source voltage VINT2 is applied to the 
SRAM array portion 602 directly. In this case, the same 
effect as that obtained by the construction shown in Fig. 
82 is obtainable by making the second internal power 
source voltage VINT2 higher than the first internal power 
source voltage VINT1. In this case, it may be possible 
to use two power source voltage converters 603 for gen-
erating the first internal power source voltage VINT1 and 
the second internal power source voltage VINT2, re-
spectively. 
[0191] As to the substrate potential which is related 
to the power source voltage, various cases may be con-
sidered depending upon the kinds of memory cell con-
stituting the main memory portion and the sub memory 
portion. For example, when the main memory portion is 
constructed with dynamic memory cells, it is possible to 
use the potential of the substrate for the main memory 
portion lower or for the main memory portion, the sub 
memory portion and the bi-directional data transfer cir-
cuit lower than other area of the substrate. These sub-
strate potentials may be realized by forming, in a P type 
substrate, a P well, an N well and a deeper N well. 

2. (Description of Other Functions) 

[Function 1: Copy Transfer] 

[0192] The semiconductor memory device according 
to the present invention may have a function of data 
transfer between SRAM memory cells on the same col-
umn, for example, between a memory cell SMC1 and a 
memory cell SMC16 in Fig. 68. 
[0193] With such function, it is possible to copy a cell 
data of one row of the SRAM cell array to another row 
at substantially higher speed than that in a case of trans-
fer from the DRAM cell. Further, this function can be ex-
ecuted without influence of data transfer operation with 
respect to the DRAM. 
[0194] A data transfer operation from cells of one row 
including the memory cell SMC1 to cells of one row in-
cluding the memory cell SMC16 will be described with 
reference to Fig. 68. First, SRAM cell read/write row se-
lection signal SWL1 is activated and transmit data of the 
cells of one row including the memory cell SMC1 to the 
respective SRAM bit lines. Thereafter, the SRAM cell 
read/write row selection signal SWL16 is activated to 
transmit the data of the respective bit lines to the cells 
of one row including the memory cell SMC16 and rewrite 
the cell data. Since the data is transferred by using the 
SRAM bit lines SBL, the data transfer between, for ex-

ample, the cells of one row 
including the memory cell SMC2, which is selected by 
the SRAM cell data transfer row selection signal TWL2, 
and the DRAM cells can be performed by using the data 

5 transfer bus lines TBL regardless of the data transfer 
from the cells of the row including the memory cell SMC1 
to the cells of the row including the memory cell SMC16. 
All of these operations are performed by command input 
and, therefore, commands for assigning a transferring 

10 SRAM cell group and a transferred SRAM cell group 
must be added. 

[Function 2: Temporary Cell Transfer] 

15 [0195] In the construction of the SRAM array portion 
shown in Fig. 68, when there is data in the assigned 
SRAM cell and the data is newly read by performing a 
data transfer (prefetch transfer operation) from a DRAM 
cell of another row, the data written in the SRAM cell is 

20 read by temporarily transferring the data to the DRAM 
(restore transfer operation) and then performing a data 
transfer from a DRAM of another row (prefetch transfer 
operation). Depicting the cycle time of data transfer to 
the DRAM cell as tRC and a time from the data transfer 

25 from the DRAM cell to the DRAM cell (prefetch transfer 
operation) to the read-out of the data of the SRAM cell 
as tRAC, it takes a time tRC + tRAC to complete the 
data read. However, it is possible to read the data at 
higher speed by providing the following function. Fig. 85 

30 shows an example of concrete construction of an SRAM 
array portion which realizes the function. 
[0196] In Fig. 85, the construction is substantially the 
same as that shown in Fig. 68 except that the construc-
tion shown in Fig. 85 includes additionally one row of 

35 temporary SRAM cells and a selector circuit 309 for se-
lecting temporary cell row by a control signal TCSL. The 
control signal TCSL is one of the transfer control signals 
generated by the operation control circuit shown in Fig. 
54 and is generated when a data transfer to the tempo-

40 rary cell is performed. Instead thereof, it is possible to 
construct the SRAM array such that one of the existing 
SRAM cell rows can be selected as the temporary 
SRAM cell row or to add a plurality of temporary SRAM 
cell rows. 

45 [0197] An example of operation when, in Fig. 85, data 
of the SRAM cells is read by transferring (copying) data 
of memory cells of one row including the memory cell 
SMC1 to memory cells of one row including a temporary 
memory cell SMCD and transferring (prefetching) data 

50 from the DRAM cells to the cells of one row including 
the memory cell SMC1 will be described with reference 
to Fig. 86. 
[0198] First, an active command is input to select a 
certain DRAM cell row having data to be read out. Then, 

55 when a newly added command (temporary cell copy 
command) for transfer of data to the temporary SRAM 
cells is input, the control signal TCSL is activated. the 
SRAM cell read/write row selection signal SWL1 is ac-
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tivated by an SRAM row address which is input simul-
taneously with the command and to which the data is 
transferred, and the data of the cells of one row including 
the memory cell SMC1 is transmitted to the respective 
SRAM bit lines. Thereafter, the SRAM temporary cell 
read/write row selection signal SWLD is activated by the 
control signal TCSL, and the data of the respective bit 
lines are transmitted to the temporary cells of one row 
including the temporary memory cell SMCD to rewrite 
the cell data. This operation is the same as the operation 
for copying the cell data of a certain one row of the 
SRAM cell array described in the term of [Function 1]. 
With this operation, it is possible to temporarily store the 
cell data to be transferred to the DRAM. Then, the 
prefetch command is input to perform a data transfer 
(prefetch transfer operation) from the DRAM cells to the 
cells of one row including the memory cell SMC1 to 
transmit the data to be read out to the SRAM memory 
cells. Then, the read command is input to read the data 
from the SRAM cells. As mentioned above, it is possible 
to remove the time tRC and to read the data for the time 
tRAC. Thereafter, the data transferred to the temporary 
cells is transferred (temporary cell restore transfer op-
eration) to the DRAM. 

[Function 3: Simultaneous Transfer of Plural Rows] 

[0199] The semiconductor memory device according 
to the present invention can have a function of transfer-
ring same data by simultaneously selecting SRAM cell 
groups of a plurality of rows when the data of cell groups 
in a selected row of a DRAM is transferred to the SRAM 
portion. 
[0200] This function can be added by a simple circuit. 
In Fig. 68, it is enough to activate a plurality of SRAM 
cell data transfer row selection signals TWL by adding 
a control signal to be generated by a newly added com-
mand for executing the above function to the SRAM row 
control circuit 124 and controlling the SRAM internal row 
address signal by the control signal. 

[Function 4: Auto Successive Prefetch/Restore 
Transfer] 

[0201] When, among data of DRAM cells of a selected 
row, data of DRAM cell groups selected by the DRAM 
column decoder is transferred to the SRAM portion, the 
semiconductor memory device may have a function of 
reducing a total time of data transfer by not repeating 
the data transfer by a plurality of commands but succes-
sively repeating the transfer operation with interval cor-
responding to a predetermined in-chip delay time by one 
command. 
[0202] Fig. 87 shows an example of an internal oper-
ation related to this function. In this description, it is as-
sumed that the DRAM cells in one row are divided to 
four DRAM cell groups by the DRAM column decoder. 
However, the DRAM cells can be divided to any number 
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of DRAM cell groups. 
[0203] In Fig. 87, when the newly added command 
(prefetch (2) command) defining this function is input, 
four internal count-up signals are generated succes-
sively with the interval corresponding to the predeter-
mined delay time in the chip. The DRAM column control 
circuit for generating the internal column address signal 
and the SRAM row control circuit for generating the 
SRAM internal row address signal are provided with 
counter circuits, respectively. The DRAM column ad-
dress and the SRAM row address, which are input si-
multaneously with the input of the command, are taken 
in by an initial internal count-up signal and the respective 
addresses are counted up sequentially by the succeed-
ing internal count-up signals. The respective data are 
transferred in the cycle of the four internal count-up sig-
nals. 
[0204] Similarly, when data of a plurality of SRAM cell 
groups is transferred to a plurality of DRAM cell groups 
selected by the DRAM row decoder and the DRAM col-
umn decoder, the semiconductor memory device may 
have a function of transferring the plurality of the DRAM 
cell groups, respectively, by not repeating the data 
transfer by a plurality of commands but successively re-
peating the transfer operation with interval correspond-
ing to a predetermined in-chip delay time by one com-
mand. This function can be realized similarly to the pre-
ceding function, by generating internal count-up signals 
successively with the interval corresponding to the pre-
determined delay time in the chip and providing counter 
circuits in the DRAM column control circuit for generat-
ing the internal column address signal and the SRAM 
row control circuit for generating the SRAM internal row 
address signal, respectively. 

[Function 5: Plural Row Successive Read/Write] 

[0205] The semiconductor memory device according 
to the present invention may have a function of reading/ 
writing all data of SRAM cell groups of a plurality of rows 
according to a sequence predetermined for the SRAM 
cell groups of the plurality of rows successively with a 
predetermined interval by one command. 
[0206] With such function, when, for example, data of 
cells of one row of a DRAM is held in a plurality of SRAM 
cell groups, it becomes possible to successively read/ 
write all cell data of one row of the DRAM in a predeter-
mined sequence, so that the load of the memory con-
troller and/or chip set for controlling the semiconductor 
memory device is reduced and the operation of the latter 
together with other SRAM cell groups and the DRAM 
portion becomes possible. Further, it is possible to pro-
vide other effects when this function is used together 
with the function 4. 
[0207] Fig. 88 shows an example of concrete con-
struction of an SRAM row control circuit for realizing this 
function. 
[0208] In Fig. 88, this SRAM row control circuit is con-
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structed by adding a counter circuit 351 for taking in the 
output of the SRAM internal row address latch circuit 
350 shown in Fig. 74 by a control signal SRE and count-
ing up the output in a predetermined address sequence 
by an internal count-up signal SRUP generated when 
the SRAM column address becomes the uppermost ad-
dress and a multiplexer 352 for passing either one of the 
outputs of the latch circuit 350 and the counter circuit 
351 to the SRAM internal row address latch circuit 350. 
The multiplexer 352 is controlled by a control signal 
SRSL such that it selects the output of the latch circuit 
350 in the clock cycle at the input of the read/write com-
mand and outputs the SRAM internal row address signal 
as fast as possible. The SRAM column control circuit 
has a function of sequentially shifting up from the taken 
column address to the uppermost address when the 
newly added command defining this function is input to 
the counter circuit 506 shown in Fig. 75. 
[0209] Fig. 89 shows an example of internal operation 
of a read function of this function. 
[0210] In Fig. 89, when a newly added command 
(read (2) command) defining this function is input, the 
control signal SRSL is generated and the output of the 
SRAM internal row address latch circuit 350 becomes 
the SRAM internal row address iASR0 to iASR3 by the 
multiplexer 352 and is taken in the counter circuit 351 
by the control signal SRE. Thereafter, the column ad-
dress is incremented in synchronism with the reference 
clock signal CLK and the counter 351 increments the 
row address by the internal count-up signal SRUP gen-
erated when the count becomes the uppermost ad-
dress. After the count becomes the uppermost address, 
the multiplexer 352 is controlled by the control signal 
SRSL and the output of the counter circuit 351 becomes 
the SRAM internal row address iASR0 to iASR3. Thus, 
it is possible to successively read all data of the SRAM 
cell groups of a plurality of rows by shifting the row and 
column addresses sequentially. 
[0211] The internal count-up signal SRUP, the control 
signal SRE and the control signal SRSL are SRAM por-
tion control signals generated by the operation control 
circuit shown in Fig. 54. 

[Function 6: Real Time Mode Setting] 

[0212] The semiconductor memory device according 
to the present invention may have a function of setting 
the data input/output modes such as burst length, data 
input/output address sequence and latency, etc., simul-
taneously with a read/write command input when read/ 
write operation is performed with respect to the SRAM 
cell by an input of the command. 
[0213] With such function, it is possible to substantial-
ly reduce the load of the memory controller and chip set 
for controlling the semiconductor memory device of the 
present invention and improve the system performance 
since it is possible to assign different data input/output 
modes at once every time of requests of such modes. 

[0214] Fig. 90 shows a correspondence table be-
tween read(3)/write (3) commands according to this 
function and the states of respective input terminals. 
The table shown in Fig. 90 differs from the table shown 

5 in Fig. 10 in that burst length selection is assigned to 
address terminals All, A12 and Al 3 which are not used 
at the time of read/write command input. Thus, accord-
ing to the states of the 3-bit address terminals, it is pos-
sible to select/assign the burst length shown in Fig. 26 

10 simultaneously with the read (3)/write (3) command in-
put. Although the burst length selection is assigned in 
this embodiment, it is possible to assign the data input/ 
output modes such as data input/output address se-
quence, latency, etc., in the similar manner. 

15 [0215] Fig. 91 shows an example of operation when 
this function is used. In Fig. 91, the data input/output 
address sequence is set to sequential and the latency 
is set to 2 and the burst length is changed by the address 
signals All to Al 3 (internal address signal All to iA13) 

20 at the read (3) command input. This can be realized by 
controlling the counter circuit in the SRAM column con-
trol circuit shown in Fig. 75 according to the setting of 
the burst length and controlling the SRAM internal col-
umn address iASC4 to iASC10, as in the usual SDRAM. 

25 

[Function 7: Auto Restore/Prefetch Transfer] 

[0216] Further, the semiconductor memory device ac-
cording to the present invention may have a function of 

30 transferring, after data is transferred from a DRAM cell 
group to an SRAM cell group, data of another SRAM 
cell group to the DRAM cell group. In order to realize 
this function, it is enough to internally hold the DRAM 
row address and the DRAM column address at the data 

35 transfer, and, therefore, it is possible to realize the func-
tion by using the DRAM internal row address latch circuit 
shown in Fig. 60 and the DRAM internal column address 
latch circuit shown in Fig. 61. Further, by providing such 
latch circuits every bank, an alternate access of different 

40 banks becomes possible. Therefore, there is no need of 
assigning the DRAM row address and the DRAM col-
umn address at the restore transfer operation and an 
effective time required for the restore operation is short-
ened, so that the control in the memory controller and 

45 chip set for controlling the semiconductor memory de-
vice becomes simple, the load is reduced and the sys-
tem performance is improved. 
[0217] Completely similarly thereto, the semiconduc-
tor memory device according to the present invention 

50 may have a function of transferring, after data is trans-
ferred from a DRAM cell group to an SRAM cell group, 
data of another DRAM cell group to the SRAM cell 
group. 
[0218] According to the present invention, in a system 

55 including a plurality of processing devices (memory 
masters), it is possible to obtain a semiconductor inte-
grated circuit device having a main memory portion and 
a sub memory portion capable of being assigned corre-
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sponding to a plurality of access requests in order to 
increase an operation speed of the whole system with-
out reducing the cache hit even when there are access 
requests from a plurality of memory masters. 

Claims 

1. A semiconductor memory device comprising: 

a main memory portion (101) including memory 
cells arranged in a plurality of rows and in a plu-
rality of columns; and 
a sub memory portion (102) having memory cell 
groups each including memory cells arranged 
in a plurality of rows and in a plurality of col-
umns, 

characterized in that said sub memory por-
tion (102) includes a plurality of registers (503) cou-
pled to a corresponding one of said memory cell 
groups, each of said registers (503) storing a data 
input/output mode selected from the group consist-
ing of an address sequence, a burst length and a 
latency, to set said data input/output mode for said 
corresponding one of said memory cell groups, and 
that 

at least one of address input terminals assign-
ing rows or columns of said main memory portion 
and at least one of address input terminals assign-
ing rows or columns of said sub memory portion are 
commonly used. 

2. A semiconductor memory device as claimed in 
claim 1, wherein address signals assigning rows or 
columns of said main memory portion and address 
signals assigning rows or columns of said sub mem-
ory portion are internal address signals generated 
by external address signals and external clock sig-
nals or external control signals and at least one of 
the internal address signals is commonly used by 
said main memory portion and said sub memory 
portion. 

3. A semiconductor memory device as claimed in 
claim 1, further comprising: 

a first internal address signal generator circuit 
responsive to an address input terminal signal 
for generating a first internal address signal; 
a second internal address signal generator cir-
cuit responsive to the first internal address sig-
nal for successively generating a second inter-
nal address signal during a burst mode opera-
tion; and 
means for selecting either of the first internal 
address signal or the second internal address 
signal. 

4. The semiconductor memory device as claimed in 
claim 1, said device further comprising: 

a first internal address signal generator circuit 
5 responsive to an address input terminal signal 

for generating a first internal address signal; 
a second internal address signal generator cir-
cuit responsive to the first internal address sig-
nal for successively generating a second inter-

10 nal address signal during a burst mode opera-
tion; and 
a circuit for selecting either of the first internal 
address signal or the second internal address 
signal and generating a third address signal by 

15 synchronizing the selected signal with an exter-
nal clock signal or an external control signal. 

5. The device as claimed in claim 1, wherein said main 
memory portion (101), said sub memory portion 

20 (102) and said registers (503) are formed on a sin-
gle chip. 

6. The semiconductor memory device as claimed in 
claim 1, wherein said sub memory portion (102) has 

25 an access speed greater than an access speed of 
said main memory portion (101). 

7. The semiconductor memory device as claimed in 
claim 1, wherein an allocation, assignment, or re-

30 assignment of said memory cell groups is received 
for each of a plurality of received access requests. 

8. The semiconductor memory device as claimed in 
claim 1, wherein multiple data input/output opera-

35 tions are performed successively devoid of any ex-
ternal data control signal and an external data con-
trol processing signal. 

9. The semiconductor memory device as claimed in 
40 claim 1, wherein memory cells arranged in a column 

of said main memory portion (101) are connected 
to memory cells arranged in a column of said sub 
memory portion (102). 

45 10. The semiconductor memory device as claimed in 
claim 1, wherein said main memory portion (101) 
includes a plurality of memory cell groups each ar-
ranged in a plurality of rows and in a plurality of col-
umns, and 

50 wherein multiple ones of said plurality of 
memory cell groups of said main memory portion 
(101) are selectively connected to a memory cell 
group of said sub memory portion (102). 

55 11. The semiconductor memory device as claimed in 
claim 1, wherein an address signal is used to set a 
data input/output mode of each of said memory cell 
groups automatically, without an external data con-
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trol signal or an external data processing control 
signal, when the memory cell group is selected. 

Patentanspruche 

1. Halbleiterspeichervorrichtung mit: 

einem Hauptspeicherteil (101), der Speicher-
zellen aufweist, die in einer Anzahl von Zeilen 
und einerAnzahl von Spalten angeordnet sind; 
und 
einem Subspeicherteil (102) mit Speicherzel-
lengruppen, die jeweils Speicherzellen enthal-
ten, die in einer Anzahl von Zeilen und einer 
Anzahl von Spalten angeordnet sind, 

dadurch gekennzeichnet, dass der Sub-
speicherteil (102) eine Anzahl von Registern (503) 
enthalt, die an eine entsprechende eine der Spei-
cherzellengruppen gekoppelt sind, wobei jedes der 
Register (503) einen Dateneingangs-/-ausgangs-
modus speichert, der von der Gruppe, bestehend 
aus einer Adressensequenz, einer Burstlange und 
einer Latenz gewahlt worden ist, urn den Datenein-
gangs-/-ausgangsmodus fur die entsprechende ei-
ne der Speicherzellengruppen zu setzen, und dass 

wenigstens einer der Adresseingangsan-
schlusse, die dem Hauptspeicherteil Zeilen oder 
Spalten zuweisen und wenigstens einer der Adres-
seingangsanschlusse, die dem Subspeicherteil 
Zeilen oder Spalten zuweisen, gemeinsam genutzt 
werden. 

2. Halbleiterspeichervorrichtung nach Anspruch 1, 
wobei Adresssignale, die Zeilen oder Spalten des 
Hauptspeicherteils zuweisen und Adresssignale, 
die Zeilen oder Spalten des Subspeicherteils zu-
weisen interne Adresssignale sind, die durch exter-
ne Adresssignale und externe Taktsignale oder ex-
terne Steuersignale erzeugt worden sind, und we-
nigstens eines der internen Adresssignale wird von 
dem Hauptspeicherteil und dem Subspeicherteil 
gemeinsam genutzt. 

3. Halbleiterspeichervorrichtung nach Anspruch 1, 
weiterhin mit: 

einer ersten internen Adresssignalgenerator-
schaltung, die auf ein Adresseingangsan-
schluRsignal antwortet, urn ein erstes internes 
Adresssignal zu erzeugen; 
einer zweiten internen Adresssignalgenerator-
schaltung, die auf das erste interne Adresssi-
gnal antwortet, urn wahrend einer Burstmodus-
operation sukkzessive ein zweites internes 
Adresssignal zu erzeugen; und 
Mitteln zum Wahlen entweder des ersten inter-

nen Adresssignals oder des zweiten internen 
Adresssignals. 

4. Halbleiterspeichervorrichtung nach Anspruch 1, 
5 wobei die Vorrichtung weiterhin aufweist: 

eine erste interne Adresssignalgeneratorschal-
tung, die auf ein AdresseingangsanschluRsi-
gnal antwortet, urn ein erstes internes 

10 Adresssignal zu erzeugen; 
eine zweite interne Adresssignalgenerator-
schaltung, die auf das erste interne Adresssi-
gnal antwortet, urn wahrend einer Burstmodus-
operation sukkzessive ein zweites internes 

15 Adresssignal zu erzeugen; und 
eine Schaltung zum Wahlen entweder des er-
sten internen Adresssignals oder des zweiten 
internen Adresssignals und Erzeugen eines 
dritten Adresssignals durch Synchronisieren 

20 des gewahlten Signals mit einem externen 
Taktsignal oder einem externen Steuersignal. 

5. Vorrichtung nach Anspruch 1, wobei der Hauptspei-
cherteil (101), der Subspeicherteil (102) und die Re-

25 gister (503) auf einem einzigen Chip ausgebildet 
sind. 

6. Halbleiterspeichervorrichtung nach Anspruch 1, 
wobei der Subspeicherteil (102) eine Zugangsge-

30 schwindigkeit hat, die groRer als die Zugangsge-
schwindigkeit des Hauptspeicherteils (101) ist. 

7. Halbleiterspeichervorrichtung nach Anspruch 1, 
wobei eine Zuordnung, eine Zuweisung oder eine 

35 Wiederzuweisung der Speicherzellengruppen fur 
jede der Anzahl von empfangenen Zugangsanfra-
gen empfangen wird. 

8. Halbleiterspeichervorrichtung nach Anspruch 1, 
40 wobei Mehrfachdateneingangs-/-ausgangsopera-

tionen sukkessive ohne irgendein externes Daten-
steuersignal und externes Datensteuerverarbei-
tungssignal durchgefuhrt werden. 

45 9. Halbleiterspeichervorrichtung nach Anspruch 1, 
wobei Speicherzellen, die in dem Hauptspeicherteil 
(101) in Spalten angeordnet sind, mit Speicherzel-
len verbunden sind, die in dem Subspeicherteil 
(102) in Spalten angeordnet sind. 

50 

10. Halbleiterspeichervorrichtung nach Anspruch 1, 
wobei der Hauptspeicherteil (101) eine Anzahl von 
Speicherzellengruppen aufweist, die jeweils in ei-
nerAnzahl von Zeilen und in einerAnzahl von Spal-

55 ten angeordnet sind, und 
wobei mehrere der Anzahl von Speicherzel-

lengruppen des Hauptspeicherteils (101) selektiv 
mit einer Speicherzellengruppe des Subspeicher-
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teils (102) verbunden sind. 

11. Halbleiterspeichervorrichtung nach Anspruch 1, 
wobei ein Adresssignal dazu verwendet wird, urn 
einen Dateneingangs-/-ausgangsmodus jeder der 5 

Speicherzellengruppen ohne ein externes Daten-
steuersignal oder ein externes Datenverarbei-
tungssteuersignal automatisch zu setzen, wenn die 
Speicherzellengruppe gewah It ist. 

Revendications 

1. Dispositif de memoire a semi-conducteur 
comprenant 

une partie de memoire principale (101) incluant 
des cellules de memoire agencees en une plu-
ralite de rangees et en une pluralite de 
colonnes ; et 
une partie de sous-memoire (102) ayant des 
groupes de cellules de memoire incluant cha-
cun des cellules de memoire agencees en une 
pluralite de rangees et en une pluralite de co-
lonnes, 

caracterise en ce que ladite partie de sous-
memoire (102) inclut une pluralite de registres (503) 
couples a un groupe correspondant desdits grou-
pes de cellules de memoire, chacun desdits regis-
tres (503) stockant un mode d'entree / sortie de don-
nees selectionne a partir du groupe constitue dune 
sequence d'adresse, dune longueur de salve et 
d'un temps d'attente, pour fixer ledit mode d'entree 
/ sortie de donnees pour ledit groupe correspondant 
desdits groupes de cellules de memoire, et en ce 
que : 

10 

15 

20 

3. Dispositif de memoire a semi-conducteur selon la 
revendication 1, comprenant en outre : 

un premier circuit generateur de signal d'adres-
se interne sensible a un signal de borne d'en-
tree d'adresse pour generer un premier signal 
d'adresse interne ; 
un second circuit generateur de signal d'adres-
se interne sensible au premier signal d'adresse 
interne pour successivement generer un 
deuxierne signal d'adresse interne pendant un 
fonctionnement en mode salve ; et 
des moyens pour selectionner l'un ou l'autre du 
premier signal d'adresse interne ou du deuxie-
me signal d'adresse interne. 

4. Dispositif de memoire a semi-conducteur selon la 
revendication 1, ledit dispositif comprenant en 
outre : 

un premier circuit generateur de signal d'adres-
se interne sensible a un signal de borne d'en-
tree d'adresse pour generer un premier signal 
d'adresse interne ; 

25 un second circuit generateur de signal d'adres-
se interne sensible au premier signal d'adresse 
interne pour successivement generer un 
deuxierne signal d'adresse interne pendant un 
fonctionnement en mode salve ; et 

30 un circuit pour selectionner fun ou l'autre du 
premier signal d'adresse interne ou du deuxie-
me signal d'adresse interne et generer un troi-
sierne signal d'adresse en synchronisant le si-
gnal selectionne avec un signal d'horloge ex-
terne ou un signal de commande externe. 35 

5. 

au moins une des bornes d'entree d'adresse at-
tribuant des rangees ou des colonnes de ladite 40 

partie de memoire principale et au moins une 
des bornes d'entree d'adresse attribuant des 6. 
rangees ou des colonnes de ladite partie de 
sous-memoire sont habituellement utilisees. 

2. Dispositif de memoire a semi-conducteur selon la 
revendication 1, dans lequel des signaux d'adresse 
attribuant des rangees ou des colonnes de ladite 
partie de memoire principale et des signaux 
d'adresse attribuant des rangees ou des colonnes 
de ladite partie de sous-memoire sont des signaux 
d'adresse internes generes par des signaux 
d'adresse externes et des signaux d'horloge exter-
nes ou des signaux de commande externes et au 
moins un des signaux d'adresse internes est habi-
tuellement utilise par ladite partie de memoire prin-
cipale et ladite partie de sous-memoire. 

45 

Dispositif selon la revendication 1, dans lequel la-
dite partie de memoire principale (101), ladite partie 
de sous-memoire (102) et lesdits registres (503) 
sont formes sur une puce unique. 

Dispositif de memoire a semi-conducteur selon la 
revendication 1, dans lequel ladite partie de sous-
memoire (102) a une vitesse d'acces superieure a 
la vitesse d'acces de ladite partie de memoire prin-
cipale (101). 

7. Dispositif de memoire a semi-conducteur selon la 
revendication 1, dans lequel une allocation, une at-

50 tribution, ou une reattribution desdits groupes de 
cellules de memoire est recue pour chaque deman-
de dune pluralite de demandes d'acces recues. 

8. Dispositif de memoire a semi-conducteur selon la 
55 revendication 1, dans lequel des operations d'en-

tree / sortie de donnees multiples sont successive-
ment effectuees en ('absence de tout signal de corn-
mande de donnees externe et de tout signal de trai-
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tement de commande de donnees externe. 

9. Dispositif de memoire a semi-conducteur selon la 
revendication 1, dans lequel des cellules de memoi-
re agencees en une colonne de ladite partie de me- 5 

moire principale (101) sont con nectees a des cellu-
les de memoire agencees en une colonne de ladite 
partie de sous-memoire (102). 

10. Dispositif de memoire a semi-conducteur selon la 
revendication 1, dans lequel ladite partie de memoi-
re principale (101) comprend une pluralite de grou-
pes de cellules de memoire agences chacun en une 
pluralite de rangees et en une pluralite de colonnes, 
et 15 

dans lequel de multiples groupes de ladite 
pluralite de groupes de cellules de memoire de la-
dite partie de memoire principale (101) sont con-
nectes de maniere selective a un groupe de cellules 
de memoire de ladite partie de sous-memoire (102). 

11. Dispositif de memoire a semi-conducteur selon la 
revendication 1, dans lequel un signal d'adresse est 
utilise pour fixer un mode d'entree / sortie de don-
nees de chacun desd its groupes de cellules de me-
moire automatiquement, sans signal de commande 
de donnees externe ou sans signal de commande 
de traitement de donnees externe, quand le groupe 
de cellules de memoire est selection ne. 
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PIN ARRANGEMENT 

64M SDRAM + 16K SRAM ( x 8 ) 
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PIN ARRANGEMENT 
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RN ARRANGEMENT 
64M SDRAM + 16K SRA M (x 4) 

Vcc 54 Vss 
DQ0 2 53 DQ15 
VccQ 3 52 VssQ 
DQ1 4 51 DQ14 
DQ2 5 50 DQ13 
VssQ 6 49 VccQ 
DQ3 7 48 DO12 
DQ4 8 47 DQ11 
VssQ 9 46 VssQ 
DQ5 10 45 DO10 
DQ6 11 44 DQ9 
VssQ 12 54 pin 43 VccQ 
DQ7 13 400 mil x 875 mil 42 DQ8 
Vcc 14 0.8 mm Pitch 41 Vss 
LOOM 15 TSOP II 40 NC, VREF 
ME 16 39 UDQM 
/CAS 17 38 CLK 
/RAS 18 37 CKE 
ICS 19 36 NC 
A13 (BA) 20 35 All 
Al2 21 34 A9 
A10 (AP) 22 33 A8 
AO 23 32 A7 
Al 24 31 A6 
A2 25 30 A5 
A3 26 29 A4 
Vcc 27 28 Vss 

FIG. 9 
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CORRESPONDENCE BETWEEN COMMANDS AND INPUT TERMINAL STATES 

COMMAND 
CKE 

/CS /RAS /CAS ME A13 Al2 All A10 A9 AB Al A6 AS A4 A3 A2 Al AO 
(1 
-1 

n

READ H x L H L H x x x SRAM COLUMN SELECTION SRAM ROW SELECTION 

WRITE H x L H L L x x x SRAM COLUMN SELECTION SRAM ROW SELECTION 

PREFETCH H x L H H L 
BANK 

SELECTION x x L L x x / x SRAM ROW SELECTION

PREFETCH (AUTO PRECHARGE) H x L H H L SE tEtiCTION x x H L x x SRAM ROW SELECTION 

RESTORE H x L H H L BANK 
SELECTION 

x x L H x x x SRAM ROW SELECTION 
DRAM ROW SELECTION 

RESTORE (AUTO PRECHARGE) H x L H H L BANK 
SELECTION 

x x H H x x x SRAM ROW SELECTION 
DRAM ROW SELECTION 

DRAM COLUMN 
SELECTION ACTIVE H x L L H H BANK 

SELECTION DRAM ROW SELECTION 

PRECHARGE H x L L H L SELECTION x x x x x x 

ALL BANK PRECHARGE H x L L H L x x x H x x x x x x x x x x 

x L L L H x x x x X X X X X X X X X x 

NON OPERATION H x L H I-I H x x x x x x x x x x x x x x 

DEVICE NON-SELECTION H x H x x x x x x x x x x x x x x x 

REGISTER SETTING (1) 

(2) 

H x L L L L REGISTER SETTING 

H x L L L L L L 

-J
 L 

-I L L H REGISTER SETTING 
REGISTER SETTING 

H: HIGH LEVEL L: LOW LEVEL x: HIGH OR LOW (DON'T CARE) 

FIG. 10 
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EP 0 908 892 B1 

ICD [READ COMMAND] 

CLK 

CKE 

/CS 

/RAS 

/CAS 

/WE 

Add. 

H 

AM

FIG. 11 
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EP 0 908 892 B1 

® [WRITE COMMAND] 

CLK 

CKE 

/CS 

/RAS 

/CAS 

ME 

Add. 

FIG. 12 
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EP 0 908 892 B1 

0 [PREFETCH COMMAND] 

CLK 

CKE 

/CS 

/RAS 

/CAS 

/WE 

A13 

Add. 

H 

BANK 
SELECTION 

A10=L 
A9 =L 

FIG. 13 
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EP 0 908 892 B1 

® [PREFETCH (AUTO PRECHARGE) COMMAND] 

CLK 

CKE 

ICS 

/RAS 

/CAS 

/WE 

A13 

Add. 

BANK 
SELECTION 

A10=H 
A9 =L 

FIG. 14 
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EP 0 908 892 B1 

O (RESTORE COMMAND] 

CLK1 CLK2 

CLK 

CKE 

/CS 

/RAS 

/CAS 

ME 

A13 

Add. 

H 

BANK 
SELECTION 

A1 0=L 
A9 =H 
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EP 0 908 892 B1 

® [RESTORE (AUTO PRECHARGE) COMMAND] 

CLK1 CLK2 

CLK

CKE 

/CS 

/RAS 

/CAS 

/WE 

A13 

Add. 

H 

AN

BANK 
SELECTION 

A10=H 
A9 =H 
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EP 0 908 892 B1 

ci) [ACTIVE COMMAND] 

t 

CLK 

CKE 

/CS 

/RAS 

/CAS 

/WE 

A13 

Add. 

H 

BANK 
SELECTION 

FIG. 17 
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EP 0 908 892 B1 

® [PRECHARGE COMMAND] 

CLK 

CKE 

/CS 

/RAS 

/CAS 

/WE 

A13 

Add. 

H 

BANK 
SELECTION 

A10=L 

FIG. 18 
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EP 0 908 892 B1 

® [ALL BANK PRECHARGE COMMAND) 

CLK 

CKE 

/CS 

/RAS 

/CAS 

ME 

Add. 

A10--tH 

FIG. 19 
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EP 0 908 892 B1 

ci [CBR REFRESH COMMAND] 

; 

CLK 

CKE 

/CS 

/RAS 

/CAS 

NVE 

H 

FIG. 20 
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EP 0 908 892 B1 

O [NON-OPERATION COMMAND] 

1 

CLK 

CKE 

/CS 

/RAS 

/CAS 

ME 

H 
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EP 0 908 892 B1 

O, [DEVICE NON-SELECTION COMMAND] 

CLK 

CKE 

/CS 

H 

FIG. 22 

Samsung Electronics Co., Ltd.
Ex. 1002, p. 734



EP 0 908 892 B1 

O (1) [MODE REGISTER SETTING (1) COMMAND] OF 
[REGISTER SETTING COMMAND] (a), (b), (c) AND (d) 

CLK 

CKE 

/CS _ 
/RAS 

/CAS 

NVE 

A0-13 

AOC

FIG. 23 
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EP 0 908 892 B1 

O (2) [MODE REGISTER SETTING (2) COMMAND] OF 
[REGISTER SETTING COMMAND] (d) 

CLKI CLK2 

CLK _ I 

CKE 

/CS 

/RAS 

/CAS 

H 

ME NA
A7-13 

A6 

A0-5 

AN 
AM
AV 
AM

v 

FIG. 24 
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REGISTER SETTING 

A13 Al2 All A10 A9 A8 A7 A6 A5 A4 A3 A2 Al AO 

(a) 

(b) 

(c) 

(d) 

L L L L L L H x x x x x x x 

A13 Al2 All A10 A9 AS A7 A6 A5 A4 A3 A2 Al AO 

H L 
• ii. 

A13 Al2 All A10 A9 A8 A7 A6 A5 A4 A3 A2 Al AO 

x x x x x H H V V V V V V V 

A13 Al2 All A10 A9 A8 A7 A6 A5 A4 A3 A2 Al AO 

H. L L L L L L V V V V V V V 

H : HIGH LEVEL L : LOW LEVEL 
x : INVALID DATA (DON'T CARE) V 1 VALID DATA INPUT 

FIG. 25 
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MODE REGISTER SETTING COMMAND 
MODE REGISTER SETTING (1) COMMAND 

A13 Al2 All MO A9 A8 A7 A6 A5 A4 A3 A2 Al 

L L L r 
AO 

L L L L L x x LATENCY LAP TYPE 

LATENCY 
A3 A2 Al CAS LATENCY 

L L L UNUSE 
L L H UNUSE 
L H L 2 

1 L H H UNUSE 
H L L UNUSE 
H L H UNUSE 
H H H UNUSE 
F-I H H UNUSE 

MODE REGISTER SETTING (2) COMMAND 

CLK2 

CLK1 

AO LAP TYPE 

L SEQUENTIAL 
H INTERLEAVE 

BURST LENGTH 
A5 A4 A3 SEQUENTIAL INTERLEAVE 
L L L 1 1 
L L H 2 2 
L H L 4 4 
L H H 8 8 
H L L 16 16 
H L H UNUSE UNUSE 
H L L UNUSE UNUSE 
H H H UNUSE UNUSE 

r 
L L 

, 
L L L L L H BURST LENGTH x x x 

A13 Al2 All A1O A9 A8 A7 A6 A5 A4 A3 A2 Al AO 

L L L L L L L H UNUSE SRAM ROW DATA 

FIG. 26 
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EP 0 908 892 B1 

BURST LENGTH = 4 READ LATENCY = 2 

0 1 2  3 . 4 5  6 

CLK 

COMMAND ( READ 

DQ 

DQM 

Hz 

LOW 

0-1 )0-2 00-3 )0-4

FIG. 27 
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EP 0 908 892 B1 

BURST LENGTH = 4 WRITE LATENCY = 0 
1 2 3 4 

CLK 

COMMAND 

DO 

DOM 

(  WRITE 

• 

D0-1 

LOW 

DO-2 DO-3 DO-4 

FIG. 28 
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EP 0 908 892 B1 

LAP TYPE AND BURST ADDRESS SEQUENCE 
BURST LENGTH =2 LAP TYPE 

START ADDRESS 
(AO) 

SEQUENTIAL INTERLEAVE 

I 

0 0,1 0,1 
1 1,0 1,0 

BURST LENGTH =4 LAP TYPE 
START ADDRESS 

(A1 - AO) 
SEQUENTIAL INTERLEAVE 

00 0, 1, 2, 3 0, 1, 2, 3 

I 

01 1, 2, 3, 0 1, 0, 3, 2 
10 2, 3, 0, 1 2 3, 0, 1 
11 3,0, 1, 2 3,2, 1, 0 

BURST LENGTH = 8 LAP TYPE 
START ADDRESS 

(A2 - AO) SEQUENTIAL INTERLEAVE 

0 0 0 0„1, 2, 3, 4, 5, 6, 7 0, 1, 2, 3, 4,5, 6, 7 
001 1, 2,3, 4, 5, 6, 7, 0 1, 0, 3, 2,5, 4, 7, 6 
01 0 2, 3, 4, 5, 6, 7,C, 1 2, 3, 0, 1, 6,7, 4, 5 
011 3,4, 5, 6, 7, 0, 1, 2 3, 2, 1, 0, 7,6, 5, 4 
100 4, 5,6,7,0, 1,2,3 4, 5, 6, 7, 0, 1, 2, 3 
101 5, 6,7, 0, 1, 2, 3, 4 5,4,7,6,1,0,3,2 
110 6, 7, 0, 1, 2, 3, 4, 5 6,7, 4, 5,2, 3, 0, 1 
111 7, 0, 1, 2, 3, 4, 5, 6 7, 6, 5, 4, 3, 2, 1, 0 

BURST LENGTH =16 LAP TYPE 
START ADDRESS 

(A3 - AO) 
SEQUENTIAL INTERLEAVE 

0 0 0 0 0,1, 2,3,4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,13, 14, 15 
0001 1, 2, 3 4 5, 6, 7,8, 9, 10,11, 12, 13, 14, 15,0 1,0,3,2,5,47,6,9,8,11,10,13,_12,15,14 
0010 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,13, 14, 15,0, 1 2,3,01,6,7,4,5,10,11,8,9,14,_15,12,13 
0 01 1 3, 4, 5, 6, 7, 8, 9,10, 11, 12, 13, 14,15, OA 2 3 2, 1, 0, 7, 6, 5, 4,11_,10,  9, 8, 15,14, 13, 12 
010 0 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 0, 1, 2,3 4, 5,6, 7, 0,1,_2 3, 12, 13, 14, 15, 8, 9, 10, 11 
0101 5 6 7 8 9 10 11,12, 13 14, 15,0 1,2 3 4 5,4761    0,3,2 13 12 15 14 9 8 11 10 
01 10 
0111 
1000 
1 001 
1010 
1011 
1100 
1101 13,141501234567,89,1011 12 131215149811 105,4,761 0,3,2 
1110 14 1501 234567,891011, 12 13 141512 13 10,11,8,9674523,0,1 
1111     15,_0,1,2,3,4,5,6,7,8,9,10,11,12,13,14       15, 14, 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1, 0 

FIG. 29 
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[READ COMMAND] 
DRAM PORTION 

WORD LINE 
(DRAM CELL 

GROUP) 

DRAM ROW DECODER 

DATA 
TRANSFER 

CIRCUIT 

SRAM 
CELL 

GROUP 

SRAM PORTION 

01 02 03 04 05 16 

DRAM 
COLUMN 
DECODER SRAM ROW DECODER 

iASR0 - iASR3 

DATA 
AMP. 

SRAM COLUMN 
DECODER 

iASC4 iASC10 

SRAM COLUMN 
DRAM ROW DRAM COLUMN SRAM ROW CONTROL CIRCUIT 

CONTROL CIRCUIT CONTROL CIRCUIT CONTROL CIRCUIT 
SRAM CELL GROUP 03 

glr 

iA0 iA3 

V/ti 

iA4- iA13 

OUTPUT 
(1x8) 

ASSIGNED DATA -•- DATA FLOW 

SELECTED ADDRESS L SIGNAL TO BE SELECTED 
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[WRITE COMMAND] 
DRAM PORTION 

WORD LINE 
(DRAM CELL 

GROUP) 

 • 

DRAM ROW DECODER 

DATA 
TRANSFER 

CIRCUIT 

DRAM 
COLUMN 
DECODER 

SRAM 
CELL 

GROUP 

SRAM PORTION 

01 02 03 04 05 16 

I *I

1 . „ 
SRAM ROW DECODE 

iASR0- iAISR31

WRITE 
BUFFER 

SRAM COLUMN 
DECODER 

iASC4 iASC10 

SRAM COLUMN 
DRAM ROW DRAM COLUMN SRAM ROW CONTROL CIRCUIT 

CONTROL CIRCUIT CONTROL CIRCUIT CONTROL CIRCUIT 
SRAM CELL GROUP 03 

iA0 iA3 

V//A 

iA4.• iA13 

INPUT 
(1x8) 

ASSIGNED DATA DATA FLOW 
SELECTED ADDRESS i=> SIGNAL TO BE SELECTED 
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BANK A 

4 

iAD13 

[PREFETCH COMMAND] 
DRAM PORTION DATA SRAM PORTION 

TRANSFER 
CIRCUIT SRAM 01 02 03 04 05 16 

WORD LINE 
(DRAM CELL 

GROUP) 

\ 

DRAM ROW DECODER 
(SELECTED BY 

ACTIVCOMMAND) 
DRAM ROW 

CONTROL CIRCUIT 

iA13 

CELL 
GROUP 

DRAM 
COLUMN 
DECODER 

IADC5, iADC6 

DRAM COLUMN 
CONTROL CIRCUIT 

iA5, iA6 

'•• 

r SRAM ROW DECODER 

iASR0 - iASR3 

SRAM ROW 
CONTROL CIRCUIT 

iA0 iA3 

V//.4 
R\ A 

 • 

SRAM COLUMN 
DECODER 

SRAM COLUMN 
CONTROL CIRCUIT 

ASSIGNED DATA DATA FLOW 

SELECTED ADDRESS c SIGNAL TO BE SELECTED 

FIG. 32 
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[RESTORE COMMAND] 

BANK A 
• 

iAD13 

DRAM PORTION 

WORD LINE 
(DRAM CELL 

GROUP) 

iADRO - iADR12
DRAM ROW DECODER 

( 

DATA 
TRANSFER 

CIRCUIT SRAM 01 02 03 04 05 16 
CELL 

GROUP 

DRAM 
COLUMN 
DECODER 

IADC5, iADC6

SRAM PORTION 

VI

SRAM ROW DECODER 

iASRO 1ASR3 

SRAM COLUMN 
DECODER 

DRAM ROW DRAM COLUMN SRAM ROW SRAM COLUMN 

CONTROL CIRCUIT CONTROL CIRCUIT CONTROL CIRCUIT CONTROL CIRCUIT 

)A13 /2A0 -12Al2 

ADDRESS DATA 
OF SECOND CLK 

I I 
ilA5, ilA6 i1A0 ilA3 
ADDRESS DATA OF FIRST CLK 

17//A ASSIGNED DATA DATA FLOW 
SELECTED ADDRESS c=> SIGNAL TO BE SELECTED 
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[ACTIVE COMMAND) 

BANK A 
A 

iAD13 

DRAM PORTION 

WORD LINE 
(DRAM CELL 

GROUP) 

(512 x 8) 

r DRAM ROW DECODER 
IAD% - iADR12 

DRAM ROW 
CONTROL CIRCUIT 

At 
iA0 iA13 

 VI6 

DATA 
TRANSFER 

CIRCUIT 

DRAM 
COLUMN 
DECODER 

DRAM COLUMN 
CONTROL CIRCUIT 

SRAM 
CELL 

GROUP 

SRAM PORTION 

01 02 03 04 05 16 

SRAM ROW DECODER 

SRAM ROW 
CONTROL CIRCUIT 

V///A 

SRAM COLUMN 
DECODER 

SRAM COLUMN 
CONTROL CIRCUIT 

ASSIGNED DATA DATA FLOW 

SELECTED ADDRESS c:=> SIGNAL TO BE SELECTED 
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DATA TRANSFER BUS LINE 

,

DRAM ARRAY 110.1 

DRAM ROW DECODER 113 

SRAM 
CELL 

PORTION 

SRAM ARRAY 120 

(Y) 
M C‘ I

—1 cc 
0 LiJ 
C.) 0 
2 O 
< 0
CC UJ 
cn 0 

SRAM ROW 
DECODER 121 

FIG. 35 
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DATA TRANSFER BUS LINE 

DRAM ARRAY 110-1 

DRAM ROW DECODER 113 

'c:7) 

EiJC

cn 0 
z cc a 5 

z 
O 

a 0 w 
_J 

(I) 

Z 
C\J cn 

z 
< 

cr

SRAM ow CC 
0 z 

CELL M o < 
PORTION 0 w o 

w w 

SRAM ARRAY 120 

SRAM ROW 
DECODER 121 

FIG. 36 
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DATA TRANSFER BUS LINE 

 AIM 

DRAM ARRAY 110 

DRAM ROW DECODER 113 

FIG. 37 

SRAM 
CELL 

PORTION 
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DATA TRANSFER BUS LINE 
i 

GLOBAL DATA TRANSFER BUS LINE 

r

DRAM ARRAY 110-1 

DRAM ROW DECODER 113 

D
A

TA
 T

R
AN
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DRAM ROW DECODER 113 
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DATA TRANSFER BUS LINE 

DRAM ARRAY 110 

DRAM ROW DECODER 113 

SRAM ARRAY 120 SRAM CELL PORTION 

SRAM COLUMN DECODER 123 

FIG. 39 

SRAM ROW DECODER 121 
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SRAM COLUMN DECODER 123 

SRAM ARRAY 120 SRAM CELL PORTION 

DRAM ARRAY 110 
DATA TRANSFER BUS LINE 

DRAM ROW DECODER 113 

FIG. 40 
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r DATA TRANSFER BUS LINE 

DRAM ARRAY 110-1 
BANK A 

DRAM ROW DECODER 113 

SRAM ARRAY 
120 

SRAM ROW 
DECODER 121 

DRAM ARRAY 110.2 
BANK B 

DRAM ROW DECODER 113 

INPUT/OUTPUT SIGNAL TERMINAL 

DRAM ROW DECODER 113 

DRAM ARRAY 110-3 
BANK B 

SRAM ROW 
DECODER 121 

Z 

--I cc 
00 

< 0 
CC LI-I 
CO CI 

SRAM ARRAY 
120 

DRAM ROW DECODER 113 

DRAM ARRAY 110.4 
BANK A 

FIG. 41 
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/ DATA TRANSFER BUS LINE 

DRAM ARRAY 110-1 
BANKS A•B 

DRAM ROW DECODER 113 

Z co 
Z

.--
__I cc 
0 w 
C.) 0 
MO 

0
CC LI-I 
ci) 0 

r DATA TRANSFER BUS LINE 

DRAM ARRAY 110-2 
BANKS A•B 

DRAM ROW DECODER 113 

SRAM ROW DECODER 121 

INPUT/OUTPUT SIGNAL TERMINAL 

DRAM ROW DECODER 113 

DRAM ARRAY 110-3 
BANKS A•B 

>-
< cc 
cc c, a c‘, 

— a cc w 

SRAM ROW DECODER 121 

DRAM ROW DECODER 113 

DRAM ARRAY 110-4 
BANKS A•B 
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f- DATA TRANSFER BUS LINE 

DRAM ARRAY 110-1 
BANKS A•B 

DRAM ROW DECODER 113 

SRAM ARRAY 120 

SRAM COLUMN DECODER 123 

SRAM ROW 
DECODER 121 

SRAM COLUMN DECODER 123 

SRAM ARRAY 120 

DRAM ROW DECODER 113 

DRAM ARRAY 110-3 
BANKS A•B 

f- DATA TRANSFER BUS LINE 

DRAM ARRAY 110-2 
BANKS A•B 

DRAM ROW DECODER 113 

SRAM ARRAY 120 

SRAM COLUMN DECODER 123 

SRAM COLUMN DECODER 123 

SRAM ARRAY 120 

DRAM ROW DECODER 113 

DRAM ARRAY 110.4 
BANKS A•B 
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SRAM COLUMN DECODER 123 

SRAM ARRAY 120 

DATA TRANSFER BUS LINE 

DRAM ARRAY 110-1 
BANKS A•B 

 L 
DRAM ROW DECODER 113 

DRAM ROW DECODER 113 

DRAM ARRAY 110.3 
BANKS A•B 

SRAM ARRAY 120 

SRAM COLUMN DECODER 123 

SRAM ARRAY 120 

SRAM ROW j 
DECODER 121 

SRAM ROW 

i DECODER 121 

SRAM COLUMN DECODER 123 

DATA TRANSFER BUS LINE 

DRAM ARRAY 110-2 
BANKS A•B 

DRAM ROW DECODER 113 

DRAM ROW DECODER 113 

DRAM ARRAY 110-4 
BANKS A•B 

SRAM ARRAY 120 

SRAM COLUMN DECODER 123 
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Abstract: 

PROBLEM TO BE SOLVED: To provide the DRAM controller in which a control circuit is integrated. 
SOLUTION: A 1st reset signal is active till a voltage of a main power supply is a 1st threshold voltage 
or below or till a prescribed time elapses after the voltage exceeds the threshold level. A 2nd reset 
signal is active till a voltage of a monitor signal is a 2nd threshold voltage or below or till a prescribed 
time elapses after the voltage exceeds the threshold level. Power is supplied from the main power 
supply or a standby power supply to DRAMs 10, 11. The standby power supply is charged by the main 
power supply. A DRAM control means 8 is driven by the main power supply and transits the DRAMs 
10, 11 to a backup state when the 1st reset signal is active and a monitor voltage output is changed to 
be the 2nd threshold level or below. When the 1st reset signal is inactive, the monitor voltage output is 
set to a voltage in excess of the 2nd threshold level to restore the DRAMs 10, 11 from the backup 
state. The CPU 7 is driven by the main power supply and reset by the 2nd reset signal. 
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1. (1) mains voltage of period, and the first voltage 
is less than the threshold value of the first 
threshold value or less of the voltage from the 
voltage exceeds the threshold value, from 
changes to the first predetermined time has 
elapsed, the first reset signal to the associative 
period and other non-the first reset signal to the 
first voltage monitoring means for monitoring 
voltage is the threshold value or less of the (2) the 
second period, and the threshold value or less of 
the monitoring voltage is the second voltage from 
the voltage exceeds the threshold value, from 
changes to the second predetermined time has 
elapsed, the second reset signal is activated, the 
other periods of the second reset signal to the 
second voltage monitoring means deactivating the 
main power supply is turned on, (3) when charged, 
the main power supply is turned on to discharge 
the standby power supply when it is not, (4) the 
main power supply is turned to the main power 
supply to power is supplied, the main power 
supply is turned on when it is not electric power is 
supplied from the standby power supply, (5) the 
main power supply D RAM and is driven by the 
control means, the first DRAM of the reset signal 
becomes active, the back D RAM to transition to 
the state control signal abbu DRAM, then the 
monitoring voltage to said second means to vary 
the threshold value to below the first of the reset 
signal becomes active, the before-mentioned 
monitoring voltage to said second voltage, the D 
exceeds the threshold value is changed, to return 
from the RAM to the backup state, and outputs a 
control signal D RA means M D, (6) RAM of the 
main power supply and control means driven by 
the second signal a second pledget is reset by the 
CPU (control device, characterized in that it 
comprises a DRAM. 

2. The control means, the first DRAM set of the 
signal becomes active, D the RAM C P U is not 
access to the bath. M at the timing abbu DRA state 
to transition to the claim 1, wherein the D-RAM 
control device. 

3. The first predetermined time is shorter than a 
predetermined time claim 1 or 2, characterized in 
that the DRAM control apparatus of 

4 PU reset signal is input the C bus is input to the 
hold request, characterized in that according to 
any one of claims 1 to 3. D-RAM control device. 

5. The standby power supply is capable of 
supplying power to the power signal indicating 
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whether or not the charging capacity an output 
means for outputting in accordance with the RAM, 
the D control means, said first when the reset 
signal becomes inactive, the power in response to 
a signal from the DRAM or backup state 
performing a return control for returning from the 
standby state to the start-up to determine whether 
the start-up control to claim 1, further 
characterized in that it is RAM of the control device 
D 

6. The standby power supply is capable of 
supplying power to the power signal indicating 
whether or not the charging capacity an output 
means for outputting in accordance with the 
control means, the first DRAM reset signal 
indicates an inactive, in response to the power 
signal. DRAM backup State and the standby state, 
characterized in that to determine whether the 
claim 1, wherein control device according to any 
deviation of DRAM 

Description of the invention] [0001] TECHNICAL 
FIELD [0001] The present invention is, DRAM self-
refresh mode relates to a control device for 
backing up DRAM [0002] Conventionally, as a 
method to back up the main power supply DRAM 
is disconnected or the self-D RAM: the Walsh 
mode is the most common. However, DRAM a 
self-refresh mode, the normal, at the time of 
access to different sequence RAS/CAS sequence 
is required. Moreover, in the normal, from the 
sequence of the access to the DRAM self-refresh 
sequence is required to be less than the various 
timing conditions must move to. The main power 
supply is reduced, the sequence would be 
suddenly interrupted access is not allowed. [0003] 
In addition, the backup power is supplied from a 
state that has been switched to the main power 
supply - self-reflection return from the Ganassi 
Sequence-net instructions of the supply of power 
is not haptic abbu main power supply is turned on 
for a predetermined period of time as in the case 
of a non-RAS/CAS initial sequence must be 
activated. [0004] in the past, which run on mains 
power and RAS/CAS for normal access to output a 
logic control unit and a first power supply and a 
self-ganassi abbu work for the RAS/CAS 1842 to 
output a logic control unit and a second two 
RAS/CAS logic control unit outputs to the selector 
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has been given to the DRAM in the place of. The 
main power supply when it detects a drop in the 
voltage of the bus control signal C P U bus access 
cycle to detect a break from the RAS/CAS at this 
timing, the output signal of said selector, from the 
output of the first logic control unit the second 
control of the output of the logic of the CPU has 
been reset Cpu of the main power supply is turned 
on, the control of the selector of the stop from the 
main power supply, contrary to the time of the logic 
of the output from the second control unit, the first 
control section switches the output logic. [0005] 
The present invention is to provide a above-
mentioned in the conventional example, the power 
supply, the second baffle abbu logic control unit to 
supply power to, it is necessary to JP-A 9-34806, 
the greater the power consumption. Further, the 
second logic control unit, the power supply the 
abbu operating a part of the integrated circuit such 
as a gate array, it is impossible to capture a 
discrete component, configuration c Therefore no 
choice but the substrate area increases, 
increasing the number of parts there was a 
drawback. 06 [00] the present invention, the 
conventionally required opening control unit of the 
second, and eliminates the need for the control 
circuit such as a gate array integrated circuit 
makes it possible to capture control by, and with 
reference to the DRAM, the software does not 
require a control device, and an object thereof is 
operable to provide [0007] [00 07 means for 
solving the problems] In order to achieve the 
above object, to the DRAM control device 
according to claim 1, wherein (1) mains voltage of 
first threshold voltage is less than or equal to the 
first period, and the before-mentioned threshold 
and less than or equal to a voltage from the 
voltage change exceeds the threshold value from 
the first predetermined time has elapsed, the first 
reset signal is activated, the other periods of the 
first reset signal to deactivate; and (2) the first 
voltage monitoring means for monitoring voltage is 
the second threshold value or less of the period, 
and the monitoring voltage is the second threshold 
value or less of the voltage from the voltage 
exceeds the threshold value, from changes to the 
second predetermined time has elapsed, the 
second reset signal is activated, the other periods 
of the deactivating the second reset signal to the 
second main power source voltage monitoring 
means (3) is turned on, is charged during the main 
power is not turned on, (4) when the standby 
power supply the main power source is turned is 
supplied with electric power from the main power 
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supply to the main power supply is turned on when 
it is not the standby power supply, and (5) electric 
power is supplied from the main power supply, 
DRAM is driven from the control unit D RAM set 
the first of the signal becomes active, the A M-up D 
R D in RAM to transition to the state, and 
thereafter, the outputs a control signal to the 
monitored voltage is changed to the second 
threshold and less than or reset means and the 
first signal is not active the the monitoring voltage 
to said second voltage variation exceeding the 
threshold value of the D-RAM and RAM return 
from the backup D-outputs a control signal to the 
control means and a means, (6) DRAM is driven 
by the main power supply, the second CPU is 
reset by a reset signal, characterized in that it 
comprises a [0021] 00 DRAM 08 of claim 2, 
wherein the control device, the control means, the 
first DRAM reset signal, wherein the processor is 
to access the DRAM and the DRAM on a bus that 
does not back up to transition to the state at the 
timing it features a. [0021] 00 DRAM 09 of claim 3, 
wherein the control device, the first predetermined 
time is shorter than a predetermined time it 
features a. [0010] DRAM controller as claimed in 
claim 4, the first reset signal is input, C P U bath. 
request is input to hold it features a. [0011] D-RAM 
of claim 5, wherein the control device, before-
mentioned standby power supply can supply 
power power signal indicating whether or not the 
charge capacity in accordance with an output 
means for outputting the DRAM control means, 
said first when the reset signal in response to the 
power signal, to the state from the DRAM abbu 
stamper performing a return control for returning 
from the standby state, whether to perform a start 
control, characterized in that to determine. [0012] 
D-RAM of claim 6, wherein the control device, the 
power can be supplied to the standby power 
supply, power signal indicating whether or not the 
charging capacity an output means for outputting 
in accordance with the control means, the first 
DRAM of the reset signal becomes active when 
the Tsu and the power signal, in response to the 
haptic state DRAM abbu standby state, 
characterized in that to determine whether [0013] 
The control device of claim 1, wherein the main 
RAM smell D the voltage of the power supply 
period, and the first threshold value or less of the 
main power source from the voltage of the first 
voltage less than the threshold value exceeds the 
threshold value, from changes to the first 
predetermined time has elapsed, the first reset 
signal becomes active, the reset signal to the other 
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periods first becomes inactive. For monitoring 
voltage is the second threshold value or less of the 
period, and the second threshold value or less of 
the monitoring voltage is the voltage from the 
voltage exceeds the threshold value, from 
changes to the second predetermined time has 
elapsed, the second reset signal is activated, the 
other periods, the second reset signal becomes 
active. [00] DRAM, the main power supply 14 is 
turned on from the main power supply and power 
is supplied to the main power supply is turned on 
when it is not electric power is supplied from the 
standby power supply. This preliminary power 
supply of the main power supply is turned on, the 
charged during the main power supply is not 
inserted, when discharged. Dram control means is 
the main power source is driven by the first reset 
signal is activated, the backup D-RAM to transition 
to the state, then the DRAM and outputs a control 
signal to the monitored voltage is changed to the 
second threshold value or less. Further, the first 
reset signal, the second cognitive monitoring 
voltage exceeding the threshold value of the 
voltage is changed to a back D RAM abbu 
recovered from, and outputs a control signal to 
DRAM Cpu of the main power supply, the second 
Ri by the drive is reset by a reset signal, the 
monitoring voltage is equal to or less than the 
second threshold, the PROCESSOR operation is 
forcibly stopped. [0015] The control device of claim 
2, wherein the RAM, the first D of the reset signal 
becomes active, D C P U is not access timing in 
RAM bus back abbu to transition to the state. 
[0016] RAM of claim 3, wherein the control device 
D, the first predetermined time is shorter than the 
second predetermined time, since the main power 
supply voltage V > is a first threshold value or 
less of the voltage from the voltage exceeds the 
threshold value, JP-A 9-34806 from changes to the 
first reset signal becomes inactive, the monitoring 
voltage is time to the second threshold voltage 
below the voltage or exceeds the threshold value, 
from changes to the second reset signal becomes 
inactive, shorter than the time. [0017] D-RAM 
control device of claim 4, wherein, the first reset 
signal is input to the bath C P U hold request input. 
For this reason, the voltage of the power supply in 
the case of less than the first threshold value, and 
C PU, hold request is issued. [0018] D-RAM of 
claim 5, wherein the control device, the power can 
be supplied to the standby power supply indicating 
whether or not the output in accordance with the 
power signal to the charge capacity. Dram control 
means, the first of the set signal becomes inactive, 
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in response to a signal the power of the return 
from the DRAM abbu return state from the standby 
state to start the control to be performed to 
determine whether to perform start-up control. 
[0019] DRAM of claim 6, wherein the control 
device, the power can be supplied to the standby 
power supply signal to the charge and capacitance 
indicating whether or not the power generation 
function. Dram control means, the first of the reset 
signal becomes active when a DRAM power 
backup in response to the signal state and the 
standby state or to determine. [20] 00 [the 
embodiment of the invention] In the following, with 
reference to the accompanying drawings of the 
present invention implementation example will be 
described in detail. [00 2 1] (Example 1) Figure 1, 
illustrating the present invention, is a block 
diagram of RAM backup circuit D Figure 1 is the 
main power source, the VDB to the backup power 
supply Vcc. When the main power supply Vcc is 
supplied to the backup power supply V via the FET 
6 DB from Vcc power is supplied. [00] the first 22 
in FIG. 1, 1, 2 is a second voltage monitoring 
voltage monitoring 10 I C. Voltage monitoring 10 
is generally very low power supply voltage is 
guaranteed to operate with a. Further I C used in 
the present invention, the voltage monitoring of the 
operation of the following characteristics. [0021] 
(1) 00 23, the first monitoring voltage Vref is 
threshold value from the following the first 
threshold value rises above the predetermined 
time delay after a reset output signal to high level. 
[0021] (2) 00 24, the second monitoring voltage 
Vref is threshold value or more, the second 
threshold and less than or equal to the reset 
output signal to the low level. [0021] 0 0 2 5 having 
such a characteristic, for example, Fujitsu as 10, 
there is such as a MB3771 The recess is a output 
signal. RST* pledget The voltage monitoring 
voltage input is less than the threshold value Vref 
monitored voltage input voltage period, and a 
threshold value Vref can have over a 
predetermined period of time after the voltage 
monitoring IC is reset output signal to the low 
level, and holds the RST* [0 0 6] the first of the 
voltage monitoring IC is to monitor the voltage of 
the main power supply. The reset output of the first 
voltage monitoring reset IC is not used, the system 
control as DRAM self-refresh mode logic circuitry, 
used as a signal to request the 1C second voltage 
monitoring of the main power supply is not a 
voltage output D RAM control logic circuit 
monitors the voltage of the output port, 10 of the 
second set output voltage monitoring of the 
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F 
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system is used as a reset signal. The threshold 
value of the second voltage monitoring IC logic 
signal, the monitoring target is set to be lower. [2 7 
3 0 0], and VDBOR driven by the power logic gate. 
4 is driven by the power, and VDB NOR logic gate. 
[0028] The standby power supply 5 supplies 
backup power to the control unit. The standby 
power supply control unit 5 has a built-in 
rechargeable secondary battery. Vcc is supplied to 
the secondary battery when the charging current 
to the Vcc is supplied. Vcc is supplied to the 
secondary battery, when it is not, the haptic by the 
discharge from the head abbu VDB output power. 
For displaying the state of charge of the secondary 
battery ALRM to oven-collector output, L is the 
abbu indicates that the amount of charge is 
insufficient, it is H. [0029] 7 is a CPU of the 
present system. Hldreq* CPU7, the bus of the 
CPU to request the release of evening urabe input 
signal. The CPU of the reset input signal RST*. 
The driving clock CK is a CPU. Rd* external 
memory is to control the timing of the reading of 
the output signal. Wr* writing to the external 
memory is output signal to control the timing. The 
address and the data to time ASTB output bus to 
latch the value of a / D from the priming signal 
output to provide an evening shower A23 is a 24-
bok to 16 the 8-bit value among the address 
values of the output signal of the most significant. 
Yes, the address value AD1 5 to the low 16 bits of 
the 16-bit data to be input to and output data bus 
and time division system. [0030] 8 is a CPU7 
timing from, and enter DRAM10 access address 
11, and outputs a signal required to access the 
DRAM control unit. The control unit 8, the DRA M 
ALRM standby power supply control unit 5 is 
whether the output to the input signal abbu 
representing the state. 10 * R ST is a first reset 
voltage monitoring signal C1 is at a low voltage 
input, L voltage, H normal TO* ALRM RS during 
the period of the "H" is latched, the, refers to the 
value of the self-refresh and to whether or standby 
[1] HRST* 003 second voltage monitoring reset 
signal input I C2 in order, L H and reset, during 
system operation. Ck is the driving clock input, and 
DRAM control in synchronization with the clock 
signal is generated and output. Wr* RD* is called 
output signal, the input signal WE* OE* and 
DRAM. Astb are time-division multiplexed address 
and data output and a AD15 yes to latch the value 
to the address input. Thailand priming A 24-bit 
address A23 to 16 of JP-A 9-34806. at the top-
level 8-bit input signal. Ad15 dress to the value 
Yes, further 16-bit I6-bit input and output data of 
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F F Tffi 
tv- DRAM7 [0 0 33] 9 

7 V ivigvDB--esEtirg-w 4HC157 
tEl s5D2tolt SEL(1 A)J1A-4AL 
1B-4 BO)E- ffi)Jv-wJN n $1.1O0A 

SELbiLowV11'241A-4 Jody, High0 
ile(11B-4 Bein1R4-1. c, 1A-4 AlElg/Iv 
7 lalfAttit31J\ &VA-
-14ALARMIYA)7 4-1.-CUI 0 1B-4B(E(1DR AM 
Mall b\ Wt "4-1. RAS /CASI:j4iYA 

"4-1.--CUN c, ay. ay. TSELIE(12O0)*HE.MIC 
0)0 RffittiAt41. -COWY-C, 2O0A,E.WA 
1C0) t i±t tiAILLow l' )I.COL 81E® 
g*, ALARM{ -4 bilDRAMIZAtiatt. O
[0034] 1Y-4Ylgt W 

, RAS /CASE-qL L.TDRAMIZAt 
4-t.L, ALARM IIIMMT7•11/7

7 ig13575i1MitiTagtd: L811Lowl. 1l, 
tci.I1411High 

911/Iv 7 'y igIlATIER41.--CLNL, [0 0 3 
5] 108cW111g, 7 7V,EVdb TEE 

r 510)DRAMTL RAS*(1, ❑ r, 

7 F l'A.A H ❑-1At cAsH*Ig_EViiI-( 
0) Lx7 F- -IA)] CASLI1T 
VLA-( ig) 711,7 F 

O OE*11T2
wElg52-I8 
AX10-01g7tAN7 I-4 1/AAt1,--r=4, D15—

the system data bus. [0 0], the second 32-OFF* 
voltage monitoring, connected to the input terminal 
of the f I C2 Vre logic output. The second output of 
the voltage monitoring by the IC power supply 
voltage is lowered, it is recognized that the reset 
signal Reset1 to the output power of the present 
system. The output signal with respect to 
DRAM1+0 on RAS1* RAS is output with respect to 
the RAS Random-access RAS = Cash* DRAM1 of 
16-bit data of the 0 bytes. CAS top 8 output signal. 
6, 0, 1 DRAM1 CASL*-bit data of the lower 8 
bytes. CAS output signal. Oe* DRAM read signal. 
We* with respect to the write signal of the DRAM. 
Ax10 Yes, yes to DRAM1 of the row address and a 
column address and outputs the DRAM address in 
time-division multiplexing. [9 0 0] of the backup 
power supply 33 to drive the 2Tol 7 equivalent of 
the VDB 4HC157 selector. 1A-4A and 1B to 4 SEL 
input B to select whether to output either a control 
input. If the SEL is low, in the case of 1A-4A1B-4-
B is a high is selected. The backup power supply 
unit 1A-4A the charge capacity ALARM is output 
from the display signal input. 1B-4B. RAS/CAS 
DR output from the AM control logic signal is input. 
Here, SEL 0 R two voltage monitoring IC output is 
input one of the voltage monitoring of the output 
are both low level 1C set only when the ALARM 
signal is supplied to the DRAM [0034]1Y4Y 
selected by the selector 9 to output signal, the 
signal is supplied to RAS / CAS DRAM Alarm 
enable the main power source abbu abbu when 
power can be supplied at the time of the low level 
to the high level becomes impossible. The backup 
power supply is driven by the selector 9. [0021] 0 0 
3 5 10 and 11 are driven by the backup power 
source Vdb word organization of DRAM. Ras*, the 
row address is input, the upper byte side and 
CASH* strobe of the CASL* RAM address strobe 
input the lower byte side of the column address 
strobe input. Oe* - read the input signals that 
control the evening. We* in the input signal for 
controlling the data write. Ax10 to the input signal, 
D15 Yes Yes dress to access the 16-bit data input 
output. In the above configuration, the gate 4 OR 
gate 9, R3, NO, 11 is a selector, DRAM10-up is 
driven by the power source Vdb [0 0] FIG. 2, the 
backup power supply 36 to supply the main power 
supply Vcc rises, the Vdb, in the case of a timing 
chart showing the operation of each part of. At this 
time, the DRAM refresh mode to the cell, and the 
process proceeds to the normal access mode In 
the initial state, the low level S E L signal selector 
9 selects and outputs to the 1A-4a1Y4Y of the 
input signal is output to the low level ALRM 
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Lo DRAMIlt)I,7 7 
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21gAgliVelT d 20 -I - gIMITFIMV-& OFF*ft,- Ig 
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Dram1 0, RAS, CAS, 11 with respect to the signal 
of the low level is maintained. [0 0 3] at the time 
the main power supply 7 (2) Vcc voltage 
monitoring IC1 rises, exceeding the threshold of 
the first. The middle rise is a normal operation of 
the logic circuit is not guaranteed. The output 
value is not guaranteed, in FIG. 2, "X "and the 
notation. The Cash/l* DRAM control unit 8 Yes and 
RAS1 and the logic operations ALRM power 
supply voltage signal of the same level and 
outputs. Here, Lo, and outputs the w level [0021] 
In the time T 0 0 3 8 2 dl (2b) from a) time period 
elapsed time, select the reset signal 0 is changed 
to High. This ensures the standby power supply 
control unit 5 selector 9, from the signal output 
from the control unit 8 ALRM DRAM that is output 
from the turn off the RAS1/0 *, replaced by a 
Cash/l* signal Both Lo level signal both w, DRAM 
is self-refresh mode, to continue the: [0039] signal 
from the low level to the high level, also change 
OF F* and the second voltage monitoring I C a 
total of 2 d 2 the distance delay time T starts Off* 
signal because it is generated from the logic circuit 
at the rising edge of the Vcc is indeterminate state. 
"However we come, Td1 Td2 period, FF* indefinite 
state Yes the output voltage level of the second 
voltage monitoring IC reset1 exceeds the 
threshold value of the low level, to stably hold the, 
is not practical. The output of the NOR gate 4 and 
the P-ET6. L F becomes a low impedance state, 
the power supply line Vcc to the Vdb is the main 
power supply power is supplied. [0021] In the time 
T 0 0 4 0 2 2 d 2 from step b); c) time delay time, 
the second voltage monitoring reset output of L I C 
2 changes to the H from rese t1. This signal is 
input to the CPU reset Bok, from this point in time 
because it is connected to the C P U is to start the 
operation. Low reset1 control unit 8 is also input to 
the D-RAM. Reset1 is high, the cell refresh mode 
to be changed to the return sequence from the 
start. [1] The CPU 004 DRAM control unit 8 in 
synchronization with the clock, the time (2d) to the 
low level to the high level, RAS1/0* to change it 
This signal, via the selector 9, 11 is transmitted to 
the DRAM10 The DRAM control unit 8 2d, then, 
this time, to change to the low level to high Cash/l* 
This signal is also the selector 9, 11 via is 
transmitted to the DRAM10 As a result, the self-
refresh mode M10, 11 • • DRA from returns to a 
normal, it is possible to access. [0042] FIG. 3 is 
the supply of the backup power supply is stopped 
when the Vdb with main power supply Vcc rises, in 
the case of a timing chart showing the operation of 
each unit The standby power supply control unit 5 
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is output to the oven, and the ALRM collector of 
the signal, the main power supply Vcc is turned 
on, the resistance 12 in JP-A 9-34806 preamble 
abbu from high to (3a). As a result, the output of 
the NOR gate becomes low level 4, Pch-FETE, 
since the low-impedance state, the Vdb, power is 
supplied from Vcc. In addition, DRAM is input to a 
control unit 8 and the high ALRM, accordingly, the 
output of the Rasi/o and H and Cash/l* [0 0 4 3 3 
dl] at time time period elapsed time T (3b) from a), 
the first voltage monitoring IC1 is High, the reset 
output of 0 is changed to the rese t In response to 
this change is output to the DRAM control unit 8 H, 
OFF*. As a result, the second voltage monitoring 
IC2 is, to start the counting of the delay time T d 2. 
The output of the SEL 0 R gate 3 is also high, 
because the change in the output of the selector 9 
to the DRA1Y4Y from the signal control unit 8 from 
the ALRM M is changed RAS CAS However, since 
both high output signal does not change. [0 0 3 2 
44] at the time td time period elapsed time from 
step b) (3 c), the second voltage monitoring reset 
output of the t1 is I C 2 is changed to the high rese 
Thus CPU is in the reset state is released, to start 
the process. [0 0 4 5 - 3 - 3, d), e)] at time C P U in 
synchronization with the drive clock CK to control 
the RAS and CAS. (3a) input is latched by the 
standby time or ALRM indicating the activation of 
the high high and holds the L* RAS1X0* CASH/ 
Thereafter, the DRAM access control unit 8, in 
accordance with the C-DRAM10 PU7 access of 
DRAM, 11 and outputs a control signal in order [0] 
FIG. 4 is VCC of the main power supply 046 is cut 
off, the backup power supply is backed up, the 
VDB operation in a case where the DRAM is a 
timing chart representing the In this case, the main 
power supply Vcc to detect a decrease in the self-
Ganassi: DRAM reflection mode migrated to. 
[0047] (4a), the first time the main power supply 
voltage monitoring IC1 is Vcc 0 detects the voltage 
drop, a low level signal reset. The low level signal 
is input to the DRAM control unit 8, the standby 
power supply control unit 5 from the power supply 
baffle ALRM-up signal is Low level, indicating a 
possible DR control unit 8, and AM CPU7 bus 
access that you monitor the sequence of the self-
refresh mode can be migrated to the priming and 
to detect the caught in an evening shower This 
transition is carried out with respect to a timing 
detection signal, THE AMOUNT OF DRAM RAS, 
CAS capable short-destroy its data unauthorized 
in degrees and outputs the Mau • stealth. [0 0 8 4 
4 7 C P U] at time b, and bus cycle to access the 
DRAM and not from Thailand Mi, the self-refresh 
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mode detects unhandled for the move to start the 
sequence line 7 is D C P U RA in this since M 
access be performed every series of the bus 
cycles, ignore. D RAM control unit 8 at this timing, 
first, the output to the low level, to fix the Cash/l* 
[0] at the time (4c) 049 0 tray 1 shakuhachi control 
unit 8 to the low level, to fix the s1/0* As a result, it 
DRA M is self-refresh mode. Time in DRAM control 
unit 8 (4d), the second voltage monitoring 2 
monitors. I C becomes the input to the low level 
Vref output and an OFF* As a result, the second 
time (4 e) 2 voltage monitoring reset1 I C the reset 
output of the changes to the low level. By a 
change in the output of the selector 9 control unit 8 
from the input of the DRAM to the standby power 
supply control unit 5 is changed from the ALRM 
However, DRAM is both low level, to maintain the 
self-refresh mode. Further, the control unit 8 CP of 
the reset U7, acts as DRAM [00] in FIG. 5, the 
main power supply 50 is cut off the power supply 
Vcc is also supplied to the back abbu DLAM Vdb, 
in the case of not the operation of the control 
circuit is a timing chart representing In this case, 
the main power supply Vcc by detecting a 
decrease in the reflection mode for the DRAM in 
self-and to not be migrated. (5 a), the first time C1 
of the main power supply voltage monitoring I Vcc 
0 detects the voltage drop, a low level signal reset. 
The L-level signal is input to the control unit 8 D R 
AM, the standby power supply control unit 5 from 
the power supply signal is abbu ALRM back, since 
it is possible high DRAM control unit 8 and the 
self-mode reflection and do not migrate to the 
Ganassi: [0021] At the time (5 0 0 51 b) backup. 
Power Supply Vdb is because it is not the time is 
different from the L * (4b) is fixed to the CASH/ 
High The power supply time of the Vdb Abbu (5c) 
is not supplied, the time (4c), unlike the fixed to the 
RAS1/0* to High. Time (4c) (5d), the time change 
in the same manner as in OFF* is to output to the 
low level, the second reset signal from the voltage 
monitoring IC to output. Time (3d), the second 
voltage monitoring reset1 I C2 output is low of the 
recess pledget change in level. This ensures the 
selector 9 control unit 8 the output of the DRAM 
input from the standby power supply control unit 5 
is changed from the ALRM However, since the 
standby mode is also high to continue the DRAM 
is: [52] [00] in Example 1, another embodiment of 
the main power supply 0 voltage is lowered 
becomes low level, the reset in FIG. 4 or, as 
shown in FIG. 5, in a period running power-off 
sequence from the CPU to ignore the access to 
the DRAM For this reason, read CPU incorrect 
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-Affu-com]riE1 1E, '7t 
tz-ACPUllt-R-Drc_T-"—',VA 

LL, L'OMA, CP ulg*1-stiyfirV5- 11-s. 
14(ZDRAMO)7 -tbi 75‘1-30)7f:v 

711fiftc: -D r e s e t1 biLow 
LC P U 7(1i) -tv Ltd W) 

Orelr-ItO)( 
-Pers'biE811frLS4-1, Z:IrAbi& [00 53] Z:O)
t -13M=1)2V M10e,E.E.M. IC 0') I ) 

W)A CP MEM *TA-4L 
Z.:11.(ZcD)DRAMCD-t)l/7 ') 7 Ly 

— F/\03)§,7ff LIgIgITAII4IECPUbigi.EV-
7 -tTilgLtcr,-Dtz-_DRAMtNGTtrd: 

T2— 14R1 9-34806 

"i5-5Z-7 LC 3-bi.E4- Z.:LbiT8-L. 1 M18 
cttfM20)MEERICUOVL tICT 
tcr.<, -r — 

L, [0 0 54] L`A_E GA1311 \ 1311 \td:ck 5 1E, 
LM1OZEPAIRICe 

ti 5EGNII 03).aTVA± L, DRAMMSOO 

(Et)1.7'J $7
• DRAmmeopv ' (g, CPU0)/I7 7 -t 
AN1t-r JI/Oll=lb‘SDR AM7 -t Li-CO/S. 
O9-f 'V sVA± L, RASCAS 1)7 

[0 0 5 5] Yl\IEDRAM$IJOOD "420 
LE VA' C1P3U -tv 
M20) E CO)VrefAh (Zirte; t1. 5"-sV 

data As a result, CP U, can not be performed a 
normal operation. In particular, DRAM access 
operation from the stack in the case was a 
runaway potting. R e s e C P U t1 is Low level, the 
reset state 7 is stopped, since the runaway shape 
during this time, other memory is rewritten, there is 
a risk of [53] The 00 in order to avoid the risk, the 
first voltage monitoring IC reset output request 
with respect to the bath. give as a signal hold. 
Thus, the legs and DRAM self-mode is to almost 
at the same time, CPU becomes inaccessible, JP-
A 9-34806 from DRAM Day evening indefinite 
reads performs an operation mistake it is possible 
to prevent. It should be noted that the first and 
second voltage monitoring IC IC is always need 
not be a discrete component, it is also possible to 
horizontal form [0 0 54 As is apparent from the 
above description, the main power supply is 
stopped, the supply of the main power supply and 
the first voltage monitoring IC detects the 
decrease of the voltage of self-reflection and 
control logic in the DRAM to request a transition to 
the mode. The DRAM access control logic on the 
PROCESSOR bus cycle to the DR AM no access 
to the RASCAS and detects the timing at which a 
self-refresh sequence. The Mode Output [0 0 5 5] 
next second DRAM control logic is to output a 
reset signal from the voltage monitoring I C&#39;i, 
C second conductive pressure monitoring Vref is 
connected to the input, to change the digital output 
signal to the low level, As a result, the second 
voltage monitoring IC outputs a reset signal, the 
system reset-like passive state. Two voltage 
monitoring of the reset since I C output is low, the 
selector ALRM and it outputs the signal. The 
discharge in accordance with the backup power 
supply if possible, the output power is low 
RAS/CAS to maintain the level. [56] The main 
power supply 00 is turned on, the control logic D 
RAM a RAS/CAS ALRM signal and the same level 
of the signal and outputs it as. First, the main 
power supply voltage monitoring to detect I C, 
reset output to High level, and, the selector signal 
from the output D R ALRM AM subject is an output 
signal to be changed to the RAS/CAS Further, the 
DRAM control logic voltage monitoring with 
respect to the second digital output signal Vref I C 
to the high level. As a result, after a predetermined 
period of time through a second voltage monitoring 
reset output of 1C is released from the reset state, 
the system is brought into an operating state. [00] 
the reset output of the control logic 57 is also input 
to the DRAM self-refresh sequence, return from 
the start trigger of the sheet. Alrm return signal is 
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low, if the level of RAS/CAS is controlled in 
accordance with the sequence. Alrm signal is High 
level, that is, when the DRAM is, if it is not the 
RAS/CAS, and outputs the both high Bae Le As a 
result, requests for DRAM of a mode is satisfied. 
[00 58] [Effect of the Invention] As described 
above, according to the present invention, timing 
control, D RAM backup to the main power supply 
for a logic circuit operating at a voltage of most of 
the circuit can be integrated, since the to. In 
addition, for the transition to the self-refresh mode 
of returning to the normal mode, the logic circuit, 
since both the burden on the software. Only is 
eliminated. Further, the main power supply drop 
time, the system only before resetting, DRAM as 
inaccessible until the reset C P U is runaway, such 
as base-out data from the SRAM to store, there is 
a possibility that destroy the, the present invention, 
the first to the output of the voltage monitoring 
reset output to the PROCESSOR 1C, by the bus 
hold request, it is possible to prevent the runaway 
of the CPU Brief Description of the Drawings FIG. 
1 as an embodiment of the present invention is a 
block diagram of a DRAM of the backup circuit. 
Fig. 2 is a backup power supply of the main power 
supply Vcc during the supply of the VDB rises, 
timing chart showing the operation timing of when. 
Fig. 3 is a backup power supply during the 
interruption of the power supply Vcc is VDB, the 
main, the timing indicated by the operation in the 
case of rises Taingu is a Furochi chart. [Figure 4] 
after the cut-off of the main power supply Vcc is 
supplied, the backup power source VDB timing 
chart showing the operation timing - Bok. Fig. 5 is 
a main power supply after the interruption of the 
backup power supply Vcc is not supplied, the VDB 
is a timing chart showing the operation timing of 
the. 
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