
 

 

IN THE UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF DELAWARE 

 

HOME SEMICONDUCTOR CORPORATION, 

 

 Plaintiff, 

 

 v. 

 

SAMSUNG ELECTRONICS CO., LTD., 

SAMSUNG ELECTRONICS AMERICA, 

INC., SAMSUNG SEMICONDUCTOR, INC. 

and SAMSUNG AUSTIN 

SEMICONDUCTOR, LLC, 

 

 Defendants. 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

 

 

 

 

 

 C.A. No. 13-2033-RGA 

 

 JURY TRIAL DEMANDED 

 

PLAINTIFF’S SECOND AMENDED COMPLAINT FOR PATENT INFRINGEMENT 

Plaintiff Home Semiconductor Corporation (“Plaintiff” or “Home Semiconductor”) by 

and through its undersigned counsel, files this Plaintiff’s Second Amended Complaint against 

Samsung Electronics Co., Ltd.; Samsung Electronics America, Inc.; Samsung Semiconductor, 

Inc.; and Samsung Austin Semiconductor, LLC. (collectively, “Samsung”). 

THE PARTIES 

1. Home Semiconductor is a Delaware corporation having its principal place of 

business at 3422 Old Capitol Trail, Suite 700, Wilmington, Delaware 19808-6192, U.S.A. 

2. Upon information and belief, Samsung Electronics Co., Ltd. (“SEC”) is a Korean 

corporation having its principal place of business at 250 2 Ka Taepyung, Ro Chung Ku, Seoul, 

Korea M5 100742.  On information and belief, SEC is one of the world’s largest electronics 

companies and it designs, manufactures, uses, sells, and offers to sell in, and imports into, the 

United States, a range of electronics products, including consumer electronics, mobile phones, 
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entertainment devices (such as TVs), and computer components, such as semiconductor chips, 

hard drives and other storage devices, such as the infringing DRAM and other devices at issue in 

this case.  Additionally, SEC performs the infringing processes and uses at its facilities in the 

U.S.  Upon information and belief, SEC is the parent company of an extremely complex and 

complicated ownership structure that includes numerous subsidiaries and related companies and 

has manufacturing and assembly plants and sales offices and affiliates in more than 80 countries, 

including Korea and the United States, and employs more than 300,000 workers. 

3. Upon information and belief, Samsung Electronics America, Inc. (“SEA”) 

is a New York corporation having its principal place of business at 85 Challenger Road, 

Ridgefield Park, New Jersey 07660. Upon information and belief, SEA is a wholly-owned 

subsidiary of SEC.  Upon information and belief, SEA is a wholly-owned subsidiary of SEC and 

it manufactures, uses, sells, and offers to sell in, and imports into, the United States, a wide 

variety of consumer electronics products, a range of electronics products, including consumer 

electronics, mobile phones, entertainment devices (such as TVs), and computer components, 

such as semiconductor chips, hard drives and other storage devices, such as the infringing 

DRAM and other devices at issue in this case.  Additionally, SEA performs the infringing 

processes and uses at its facilities in the U.S. 

4. Upon information and belief, Samsung Semiconductor, Inc. (“SSI”) is a 

California corporation having its principal place of business at 3655 North First Street, San Jose, 

California 95134 or 601 McCarthy Blvd., Milpitas, California 95035. Upon information and 

belief, SSI is a subsidiary of SEA and it manufactures, uses, sells, offers to sell in, and imports 

into, the United States a wide variety of consumer electronics products, including computer 

components and memory chips, such as the infringing DRAM and other devices at issue in this 
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case.  Additionally, SSI performs the infringing processes and uses, at its facilities in San Jose, 

Austin and San Diego. 

5. Upon information and belief, Samsung Austin Semiconductor, LLC. (“SAS”) is a 

Delaware limited liability corporation having its principal place of business at 12100 Samsung 

Boulevard, Austin, Texas 78754. Upon information and belief, SAS is a wholly-owned 

subsidiary of SSI, is one of the Samsung manufacturing facilities and foundry operations in the 

U.S., and manufactures, uses, sells, and offers to sell in the United States a wide variety of 

electronics products, including computer components and memory chips, such as the infringing 

DRAM and other devices at issue in this case.  Additionally, SAS performs the infringing 

processes and uses at its Austin, Texas facility. 

6. Upon information and belief, Samsung has conducted and regularly 

conducts business within this District, has purposefully availed itself of the privileges of 

conducting business in this District, and has sought protection and benefit from the laws 

of the State of Delaware. 

JURISDICTION AND VENUE 

7. This action arises under the Patent Laws of the United States, 35 U.S.C. § 1, et 

seq., including but not limited to 35 U.S.C. §§ 271, 281, 283, 284, and 285. This Court has 

subject matter jurisdiction over this case for patent infringement under 28 U.S.C. §§ 1331 and 

1338(a). 

8. This Court has personal jurisdiction over SEC. SEC is amenable to service of 

summons for this action. Furthermore, personal jurisdiction over SEC in this action comports 

with due process. SEC has conducted and regularly conducts business within the United States 

and this District. SEC has purposefully availed itself of the privileges of conducting business in 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 3 of 490 PageID #: 10014



 - 4 -  

the United States, and more specifically in the State of Delaware and this District. SEC has 

sought protection and benefit from the laws of the State of Delaware by forming its United 

States affiliate in this District and/or by placing infringing products into the stream of 

commerce through an established distribution channel with the awareness and/or intent that they 

will be purchased by consumers in this District. 

9. SEC – directly or through intermediaries (including distributors, retailers, and 

others), subsidiaries, alter egos, and/or agents – ships, distributes, offers for sale, and/or sells its 

products in the United States and this District. SEC has purposefully and voluntarily placed one 

or more of its infringing products into the stream of commerce with the awareness and/or intent 

that they will be purchased by consumers in this District. SEC knowingly and purposefully ships 

infringing products into and within this District through an established distribution channel. 

These infringing products have been and continue to be purchased by consumers in this District. 

Upon information and belief, through those activities, SEC has committed the tort of patent 

infringement in this District and/or has induced others to commit patent infringement in this 

District.  Plaintiff’s cause of action for patent infringement arises directly from SEC’s activities 

in this District. 

10. This Court has personal jurisdiction over SEA. SEA is amenable to service of 

summons for this action. Furthermore, personal jurisdiction over SEA in this action comports 

with due process. SEA has conducted and regularly conducts business within the United States 

and this District. SEA has purposefully availed itself of the privileges of conducting business in 

the United States, and more specifically in the State of Delaware and this District. SEA has 

sought protection and benefit from the laws of the State of Delaware by forming its United 

States affiliate in this District and/or by placing infringing products into the stream of 
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commerce through an established distribution channel with the awareness and/or intent that they 

will be purchased by consumers in this District. 

11. SEA – directly or through intermediaries (including distributors, retailers, and 

others), subsidiaries, alter egos, and/or agents – ships, distributes, offers for sale, and/or sells its 

products in the United States and this District. SEA has purposefully and voluntarily placed one 

or more of its infringing products into the stream of commerce with the awareness and/or intent 

that they will be purchased by consumers in this District. SEA knowingly and purposefully ships 

infringing products into and within this District through an established distribution channel. 

These infringing products have been and continue to be purchased by consumers in this District. 

Upon information and belief, through those activities, SEA has committed the tort of patent 

infringement in this District and/or has induced others to commit patent infringement in this 

District.  Plaintiff’s cause of action for patent infringement arises directly from SEA’s activities 

in this District. 

12. This Court has personal jurisdiction over SSI.  SSI is amenable to service of 

summons for this action. Furthermore, personal jurisdiction over SSI in this action comports with 

due process. SSI has conducted and regularly conducts business within the United States and this 

District. SSI has purposefully availed itself of the privileges of conducting business in the United 

States, and more specifically in the State of Delaware and this District. SSI has sought protection 

and benefit from the laws of the State of Delaware by placing infringing products into the stream 

of commerce through an established distribution channel with the awareness and/or intent that 

they will be purchased by consumers in this District. 

13. SSI – directly or through intermediaries (including distributors, retailers, and 

others), subsidiaries, alter egos, and/or agents – ships, distributes, offers for sale, and/or sells its 
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products in the United States and this District. SSI has purposefully and voluntarily placed one or 

more of its infringing products into the stream of commerce with the awareness and/or intent that 

they will be purchased by consumers in this District. SSI knowingly and purposefully ships 

infringing products into and within this District through an established distribution channel. 

These infringing products have been and continue to be purchased by consumers in this District. 

Upon information and belief, through those activities, SSI has committed the tort of patent 

infringement in this District and/or has induced others to commit patent infringement in this 

District. Plaintiff’s cause of action for patent infringement arises directly from SSI’s activities in 

this District. 

14. This Court has personal jurisdiction over SAS. SAS is amenable to service of 

summons for this action. Furthermore, personal jurisdiction over SAS in this action comports 

with due process. SAS has conducted and regularly conducts business within the United States 

and this District. SAS has purposefully availed itself of the privileges of conducting business in 

the United States, and more specifically in the State of Delaware and this District. SAS has 

sought protection and benefit from the laws of the State of Delaware by forming in this District 

and/or by placing infringing products into the stream of commerce through an established 

distribution channel with the awareness and/or intent that they will be purchased by consumers in 

this District. 

15. SAS – directly or through intermediaries (including distributors, retailers, and 

others), subsidiaries, alter egos, and/or agents – ships, distributes, offers for sale, and/or sells its 

products in the United States and this District. SAS has purposefully and voluntarily placed one 

or more of its infringing products into the stream of commerce with the awareness and/or intent 

that they will be purchased by consumers in this District. SAS knowingly and purposefully ships 
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infringing products into and within this District through an established distribution channel. 

These infringing products have been and continue to be purchased by consumers in this District. 

Upon information and belief, through those activities, SAS has committed the tort of patent 

infringement in this District and/or has induced others to commit patent infringement in this 

District.  Plaintiff’s cause of action for patent infringement arises directly from SAS’s activities 

in this District. 

16. Venue is proper in this Court according to the venue provisions set forth by 28 

U.S.C. §§ 1391(b)-(d) and 1400(b). Samsung is subject to personal jurisdiction in this District, 

and therefore is deemed to reside in this District for purposes of venue. Upon information and 

belief, Samsung has committed acts within this District giving rise to this action and does 

business in this District, including but not limited to making sales in this District, providing 

service and support to its respective customers in this District and/or operating an interactive 

website, available to persons in this District that advertises, markets, and/or offers for sale 

infringing products. 

BACKGROUND 

17. U.S. Patent No. 5,452,261 titled “Serial Address Generator for Burst Memory” 

(the “’261 patent”) was duly and legally issued by the U.S. Patent and Trademark Office on 

September 19, 1995, after full and fair examination. Jinyong Chung and Michael A. Murray are 

the inventors listed on the ’261 patent. The ’261 patent has been assigned to Plaintiff, and 

Plaintiff holds all rights, title, and interest in the ’261 patent, including the right to collect and 

receive damages for past, present and future infringements. A true and correct copy of the ’261 

patent is attached as Exhibit A and made a part hereof. 

18. U.S. Patent No. 6,146,997 titled “Method for Forming Self-Aligned Contact 
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Hole” (the “’997 patent”) was duly and legally issued by the U.S. Patent and Trademark Office 

on November 14, 2000, after full and fair examination. Jacson Liu and Jing-Xian Huang are the 

inventors listed on the ’997 patent. The ’997 patent has been assigned to Plaintiff, and Plaintiff 

holds all rights, title, and interest in the ’997 patent, including the right to collect and receive 

damages for past, present and future infringements. A true and correct copy of the ’997 patent is 

attached as Exhibit B and made a part hereof. 

19. Upon information and belief, Samsung makes, uses, offers to sell, and/or sells 

within, and/or imports into the United States products that incorporate the fundamental 

technologies covered by the ’261 and ’997 patents (collectively, the “patents-in-suit”). 

20. Upon information and belief, distributors purchase and have purchased 

Samsung’s infringing products for sale or importation into the United States, including this 

District. Upon information and belief, consumers use and have used Samsung’s infringing 

products in the United States, including this District. 

COUNT I 

Patent Infringement of U.S. Patent No. 5,452,261 

21. Plaintiff repeats and re-alleges each and every allegation of paragraphs 1-20 as 

though fully set forth herein. 

22. The ’261 patent is valid and enforceable. 

23. Samsung has never been licensed, either expressly or impliedly, under the ’261 

patent. 

24.  Upon information and belief, SEC, SEA, SSI, and SAS have been and are 

directly infringing under 35 U.S.C. § 271(a), either literally or under the doctrine of equivalents, 

and/or indirectly infringing, by way of inducement with specific intent under 35 U.S.C. § 
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271(b), the ’261 patent by making, using, offering to sell, and/or selling to manufacturers, 

distributors, customers and/or consumers (directly or through intermediaries and/or affiliates or 

subsidiaries) in this District and elsewhere within the United States and/or importing into the 

United States, or by inducing others to make, use, offer for sale, sell, and/or import into the 

United States, without authority, Samsung’s dynamic random-access memories (“DRAMs”) 

that include all of the limitations of one or more claims of the ’261 patent, products containing 

Samsung’s DRAMs that include all of the limitations of one or more claims of the ’261 patent, 

and/or other products that include all of the limitations of one or more claims of the ’261 patent. 

The accused products include but are not limited to Samsung DRAMs; and Samsung and non-

Samsung branded smartphones, tablets, desktop PCs, notebook PCs, Chrome devices, Smart 

TVs, Blu-ray/DVD players, home theater systems, media players, cameras/camcorders, and 

printers that contain Samsung DRAMs. 

25. Samsung DRAM has circuitry meeting every limitation of at least claims 1-5, 7-

10, 12 and 14 of the ’261 patent, as shown in Home’s Infringement Contentions attached hereto 

as confidential Exhibit C. 

26. Upon information and belief, distributors, customers and consumers that purchase 

Samsung’s DRAMs that include all of the limitations of one or more claims of the ’261 patent, 

products containing Samsung’s DRAMs that include all of the limitations of one or more claims 

of the ’261 patent, and/or other products made, sold or imported by Samsung that include all of 

the limitations of one or more claims of the ’261 patent also directly infringe, either literally or 

under the doctrine of equivalents, under 35 U.S.C. § 271(a), the ’261 patent by using, offering to 

sell, and/or selling infringing products in this District and elsewhere in the United States. 

27. Upon information and belief, Samsung had knowledge of the ’261 patent and its 
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infringing conduct at least since October 24, 2013 when Samsung was formally placed on notice 

of its infringement. In any event, Samsung had knowledge of the ’261 patent and its infringing 

conduct no later than the filing date of this Complaint. 

28. Upon information and belief, since at least the above-mentioned date when 

Plaintiff formally placed Samsung on notice of its infringement, SEC, SEA, SSI, and SAS have 

actively induced, under 35 U.S.C. § 271(b), manufacturers, distributors, importers, customers 

and/or consumers to directly infringe one or more claims of the ’261 patent. Since at least the 

notice provided on the above-mentioned date, SEC, SEA, SSI, and SAS do so with knowledge, 

or with willful blindness of the fact, that the induced acts constitute infringement of the ’261 

patent. Upon information and belief, SEC, SEA, SSI, and SAS intend to cause infringement by 

these manufacturers, distributors, importers, customers and/or consumers. SEC, SEA, SSI, and 

SAS have taken affirmative steps to induce infringement by, inter alia, creating advertisements 

that promote the infringing use of the infringing products, creating an established distribution 

channel for these products into and within the United States, manufacturing these products in 

conformity with U.S. laws and regulations, distributing or making available instructions or 

manuals for these products to purchasers and prospective buyers, and/or providing technical 

support, replacement parts, or services for these products to these purchasers in the United 

States. 

29. Upon information and belief, Samsung’s acts of infringement of the ’261 patent 

have been willful and intentional. Since at least the above-mentioned date of notice, Samsung 

has acted with an objectively high likelihood that its actions constitute infringement of the ’261 

patent by refusing to take a license and continuing to make and sell infringing products. The 

objectively-defined risk was either known or so obvious that it should have been known. 
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30. As a direct and proximate result of these acts of patent infringement, 

Samsung has encroached on the exclusive rights of Plaintiff to practice the ’261 patent, for 

which Plaintiff is entitled to at least a reasonable royalty. 

COUNT II 

Patent Infringement of U.S. Patent No. 6,146,997  

31. Plaintiff repeats and re-alleges each and every allegation of paragraphs 1-30 as 

though fully set forth herein. 

32. The ’997 patent is valid and enforceable. 

33. Samsung has never been licensed, either expressly or impliedly, under the ’997 

patent. 

34. Upon information and belief, SEC, SEA, SSI, and SAS have been and are directly 

infringing under 35 U.S.C. § 271(a), either literally or under the doctrine of equivalents, and/or 

indirectly infringing, by way of inducement with specific intent under 35 U.S.C. § 271(b), the 

’997 patent by making, using, offering to sell, and/or selling to manufacturers, distributors, 

and/or consumers (directly or through intermediaries and/or affiliates or subsidiaries) in this 

District and elsewhere within the United States and/or importing into the United States, or by 

inducing others to make, use, offer for sale, sell, and/or import into the United States, without 

authority, Samsung’s DRAMs that include all of the limitations of one or more claims of the 

’997 patent, Samsung’s NAND flash memories that include all of the limitations of one or more 

claims of the ’997 patent, Samsung’s CPUs that include all of the limitations of one or more 

claims of the ’997 patent, products containing Samsung’s DRAMs, NAND flash memories 

and/or CPUs that include all of the limitations of one or more claims of the ’997 patent, and/or 

other products that include all of the limitations of one or more claims of the ’997 patent. The 
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accused products include but are not limited to Samsung DRAMs, internal and external NAND 

flash memories, and CPUs; and Samsung and non-Samsung branded smartphones, tablets, 

desktop PCs, notebook PCs, Chrome devices, Smart TVs, Blu-ray/DVD players, home theater 

systems, media players, cameras/camcorders, and printers that contain such DRAMs, NAND 

flash memories, and CPUs. 

35. Upon information and belief, SEC, SEA, SSI, and SAS have been and are directly 

infringing the ’997 patent under 35 U.S.C. § 271(g) by, without authority, importing into the 

United States and/or offering to sell, selling, and/or using within the United States Samsung 

DRAMs, NAND flash memories, and CPUs and/or products containing Samsung DRAMs, 

NAND flash memories, and CPUs, where those Samsung DRAMs, NAND flash memories, and 

CPUs are made by a process practicing all of the limitations of one or more claims of the ’997 

patent, either literally or under the doctrine of equivalents. 

36. Samsung DRAMs, NAND flash memories, and CPUs are made by a process 

practicing every limitation of at least claims 2 and 9-14 of the ’997 patent, as shown Home’s 

Supplemental Infringement Contentions attached hereto as confidential Exhibit D. 

37. Upon information and belief, distributors, customers and consumers that purchase 

Samsung’s DRAMs that include all of the limitations of one or more claims of the ’997 patent, 

Samsung’s NAND flash memories that include all of the limitations of one or more claims of the 

’997 patent, Samsung’s CPUs that include all of the limitations of one or more claims of the ’997 

patent, products containing Samsung’s DRAMs, NAND flash memories and/or CPUs that 

include all of the limitations of one or more claims of the ’997 patent, and/or other products 

made, sold or imported by Samsung that include all of the limitations of one or more claims of 

the ’997 patent also directly infringe, either literally or under the doctrine of equivalents, under 
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35 U.S.C. § 271(a), the ’997 patent by using, offering to sell, and/or selling infringing products 

in this District and elsewhere in the United States. 

38. Upon information and belief, Samsung had knowledge of the ’997 patent and its 

infringing conduct at least since October 24, 2013 when Samsung was formally placed on notice 

of its infringement. In any event, Samsung had knowledge of the ’997 patent and its infringing 

conduct no later than the filing date of this Complaint. 

39. Upon information and belief, since at least the above-mentioned date when 

Plaintiff formally placed Samsung on notice of its infringement, SEC, SEA, SSI, and SAS have 

actively induced, under 35 U.S.C. § 271(b), manufacturers, distributors, importers, customers 

and/or consumers to directly infringe one or more claims of the ’997 patent. Since at least the 

notice provided on the above-mentioned date, SEC, SEA, SSI, and SAS do so with knowledge, 

or with willful blindness of the fact, that the induced acts constitute infringement of the ’997 

patent. Upon information and belief, SEC, SEA, SSI, and SAS intend to cause infringement by 

these manufacturers, distributors, importers, customers and/or consumers. SEC, SEA, SSI, and 

SAS have taken affirmative steps to induce its infringement by, inter alia, creating 

advertisements that promote the infringing use of the infringing products, creating an established 

distribution channel for these products into and within the United States, manufacturing these 

products in conformity with U.S. laws and regulations, distributing or making available 

instructions or manuals for these products to purchasers and prospective buyers, and/or providing 

technical support, replacement parts, or services for these products to these purchasers in the 

United States. 

40. Upon information and belief, Samsung’s acts of infringement of the ’997 patent 

have been willful and intentional. Since at least the above-mentioned date of notice, Samsung 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 13 of 490 PageID #: 10024



 - 14 -  

has acted with an objectively high likelihood that its actions constitute infringement of the ’997 

patent by refusing to take a license and continuing to make and sell infringing products. The 

objectively-defined risk was either known or so obvious that it should have been known. 

41. As a direct and proximate result of these acts of patent infringement, Samsung 

has encroached on the exclusive rights of Plaintiff to practice the ’997 patent, for which Plaintiff 

is entitled to at least a reasonable royalty. 

CONCLUSION 

42. Plaintiff is entitled to recover from Samsung the damages sustained by Plaintiff as 

a result of Samsung’s wrongful acts in an amount subject to proof at trial, which, by law, cannot 

be less than a reasonable royalty, together with interest and costs as fixed by this Court. 

43. Plaintiff has incurred and will incur attorneys’ fees, costs, and expenses in the 

prosecution of this action. The circumstances of this dispute create an exceptional case within the 

meaning of 35 U.S.C. § 285, and Plaintiff is entitled to recover its reasonable and necessary 

attorneys’ fees, costs, and expenses. 

JURY DEMAND 

44. Plaintiff hereby requests a trial by jury pursuant to Rule 38 of the Federal 

Rules of Civil Procedure. 

PRAYER FOR RELIEF 

45. Plaintiff respectfully requests that the Court find in its favor and against 

Samsung, and that the Court grant Plaintiff the following relief: 

A. A judgment that Samsung has infringed the patents-in-suit as alleged herein, 

directly and/or indirectly by way of inducing infringement of such patents; 
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B. A judgment for an accounting of all damages sustained by Plaintiff as a result of 

the acts of infringement by Samsung; 

C. A judgment and order requiring Samsung to pay Plaintiff damages under 35 

U.S.C. § 284, including up to treble damages for willful infringement as provided 

by 35 U.S.C. § 284, and any royalties determined to be appropriate; 

D. A permanent injunction enjoining Samsung and its officers, directors, agents, 

servants, employees, affiliates, divisions, branches, subsidiaries, parents and all 

others acting in concert or privity with them from direct and/or indirect 

infringement of the patents-in-suit pursuant to 35 U.S.C. § 283; 

E. A judgment and order requiring Samsung to pay Plaintiff pre-judgment and post-

judgment interest on the damages awarded; 

F. A judgment and order finding this to be an exceptional case and requiring 

Samsung to pay the costs of this action (including all disbursements) and 

attorneys’ fees as provided by 35 U.S.C. § 285; and 

G. Such other and further relief as the Court deems just and equitable. 
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Claim 1 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 

1 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address input 

2 
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tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

wherein the 
address 
sequencer 
includes 
means for 
incrementally 
timing the 
address 
sequencer to 
generate a 
second 

3 
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address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 
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Claim 2 
The address 
generator of 
claim 1, 
fmi her 
compn smg: 

5 
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means for 
contrnlling 
the internal 
address 
enable switch; 

means for 
contrnlling 
the external 
address 
enable switch, 
wherein the 
means for 
contrnlling 
the external 
address 
enable switch 
closes the 
external 
address 
enable switch 
for a duration 
of the first 
address of the 
sequence of 
addresses, and 
wherein 
during the 
duration the 
external 
address 
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enable switch 
is closed, the 
address 
sequencer 
generates the 
second 
address in the 
sequence of 
addresses. 

Claim 3 
The address 
generator of 
claim 1, 
wherein the 
second 
address is 
output to the 
output 
tenninal of 
the address 
sequencer 
only when the 
internal 
address 
enable switch 
is closed. 
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Claim 4 
The address 
generator of 
claim 1, 
finiher 
compnsmg a 
buffer serially 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
the output 
tenninal of 
the address 
generator. 

Claim 5 
The address 
generator of 
claim 2, 
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fmi her 
compn smg 
means for 
providing a 
preset signal 
ofa 
predete1mined 
duration and 
level to the 
preset 
te1minal 
during at least 
apo1iion of 
the duration 
of the first 
address, the 
preset signal 
setting the 
address 
sequencer to 
the second 
address in the 
sequence of 
addresses. 

Claim 6 
The address 
generator of 
claim 2, 
fmiher 
compn smg 
means for 
providing 
clock signals 
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of 
predete1mined 
level to the 
clock input 
te1minal, a 
first of the 
clock signals 
occmnng 
only after the 
dm ation of 
the first 
address. 

Claim 7 
The address 
generator of 
claim 2, 
wherein the 
address 
sequencer 
includes a 

10 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 61 of 490 PageID #: 10072



counter 
having a 
master po1t ion 
and a slave 

01tion. 
Claim 8 

The address 
generator of 
claim 1, 
fmt her 
compn smg 
means for 
providing an 
externally 
generated 
address to the 
address input 
tenninal, 
wherein the 
externally 
generated 
address is a 
first address 
of a page of 
the random 
access 
memo1y. 

11 
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Claim 9 
An address 
generator for 
a random 
access 
memo1y, 
compnsmg: 

means for 
providing a 
first address 
m a sequence 
of addresses, 
the first 
address being 
provided from 
an external 
source as an 
output 
address; 

• 
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an address 
sequencer for 
generating the 
subsequent 
addresses in 
the sequence 
of addresses, 
a second 
address in the 
sequence 
be in 
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provided as an 
out-put 
address 
immediately 
following the 
generation of 
the first 
address; 

an internal 
address 
enable switch 
connected 
between an 
output 
tenninal of 
the address 
sequencer and 
an ou ut 

14 
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tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

15 
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means for 
incrementally 
timing the 
address 
sequencer 
dminga 
preset period 
to generate 
the second ad
dress at a 
same time that 

16 
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the first 
address is 
being 
provided from 
the external 
source. 
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Claim 10 
A method of 
generating a 
sequence of 
addresses for 

18 
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addressing a 
random 
access 
memo1y, 
compn smg 
the steps of: 
providing 
from an 
external 
source a first 
address in the 
sequence as 
an output 
address; 

switching in 
the first 
address as an 

19 
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output address 
duringa 
preset period; 

then, 
providing 
from an 
address 
sequencer a 
second 
address in the 
sequence as 
an output 
address, the 
second 
address being 
generated by 
incremental 
timing during 
at least a pa1t 
of a duration 
of the step of 
providing the 
first address; 

switching in 
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the second 
address as an 
output address 
after the 
preset period. 

Claim 12 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

21 
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an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 

an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 

22 
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the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 

enerator; 

23 
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means for 
providing a 
preset signal 
ofa 
predete1mined 
dmation and 
level to the 
preset 
te1minal 
dming at least 
a 01tion of 

24 
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the duration 
of the first 
address, the 
preset signal 
setting the 
address 
sequencer to 
the second 
address in the 
sen es; 
wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 

25 
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Claim 13 
An address 
generator for 
a random 
access 
memo1y, 

26 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 77 of 490 PageID #: 10088



compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 

an internal 
address 
enable switch 
connected 
between the 

27 
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output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 

enerator; 
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means for 
providing 
clock signals 
of 
predete1mined 
level to the 
clock input 
te1minal, a 
first of the 
clock signals 
occmnn 

29 
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only after the 
dmation of 
the first 
address; 

wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 

30 
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while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 
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access 
memo~y, 

compnsmg: 
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an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 

an internal 
address 
enable switch 
connected 
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between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 

enerator; 
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wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
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being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch, 
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wherein the 
address 
sequencer 
includes a 
counter 
havin a 
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Claim 1 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 

enerator; 
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an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 
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wherein the 
address 
sequencer 
includes 
means for 
incrementally 
timing the 
address 
sequencer to 
generate a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 
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Claim 2 
The address 
generator of 
claim 1, 
fmi her 
compn smg: 
means for 
contrnlling 
the internal 
address 
enable switch; 
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means for 
contrnlling 
the external 
address 
enable switch, 
wherein the 
means for 
contrnlling 
the external 
address 
enable switch 
closes the 
external 
address 
enable switch 
for a duration 
of the first 
address of the 
sequence of 
addresses, and 
wherein 
during the 
duration the 
external 
address 
enable switch 
is closed, the 
address 
sequencer 
generates the 
second 
address in the 
se uence of 

11 
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addresses. 

Claim 3 
The address 
generator of 
claim 1, 
wherein the 
second 
address is 
output to the 
output 
tenninal of 
the address 
sequencer 
only when the 
internal 
address 
enable switch 
is closed. 

12 
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Claim 4 
The address 
generator of 
claim 1, 
fmi her 
compn smg a 
buffer serially 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
the output 
tenninal of 
the address 

enerator. 
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Claim 5 
The address 
generator of 
claim 2, 
fmt her 
compn smg 
means for 
providing a 
preset signal 
ofa 
predete1mined 
duration and 
level to the 
preset 
te1minal 
during at least 
apo1tion of 
the duration 
of the first 
address, the 
preset signal 
setting the 
address 
sequencer to 
the second 
address in the 
sequence of 
addresses. 

Claim 6 
The address 
generator of 
claim 2, 

16 
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fmiher 
compnsmg 
means for 
providing 
clock signals 
of 
predete1mined 
level to the 
clock input 
te1minal, a 
first of the 
clock signals 
occmTmg 
only after the 
dmation of 
the first 
address . 
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Claim 7 
The address 
generator of 
claim 2, 
wherein the 
address 
sequencer 
includes a 
counter 
having a 
master poition 
and a slave 

01iion. 
Claim 8 

The address 
generator of 
claim 1, 
fmi her 
compn smg 
means for 
providing an 
externally 
generated 
address to the 
address input 
tenninal, 
wherein the 
externally 
generated 
address is a 
first address 
of a page of 
the random 

18 
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access 
memo1y. 

Claim 9 
An address 

enerator for 

19 
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a random 
access 
memo1y, 
compn smg: 

means for 
providing a 
first address 
m a sequence 
of addresses, 
the first 
address being 
provided from 
an external 
source as an 
output 
address; 
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an address 
sequencer for 
generating the 
subsequent 
addresses in 
the sequence 
of addresses, 
a second 
address in the 
sequence 
being 
provided as an 
out-put 
address 
immediately 
following the 
generation of 
the first 
address; 
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an internal 
address 
enable switch 
connected 
between an 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 

enerator; 
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an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

means for 
incrementally 
timing the 
address 
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sequencer 
dming a 
preset pe1i od 
to generate 
the second ad
dress at a 
same time that 
the first 
address is 
being 
provided from 
the external 
source. 
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Claim 10 
A method of 
generating a 
sequence of 
addresses for 
addressing a 
random 
access 
memo1y, 
compnsmg 
the steps of: 
providing 
from an 
external 
source a first 
address in the 
sequence as 
an output 
address; 
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switching in 
the first 
address as an 
output address 
dminga 
preset period; 
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from an 
address 
sequencer a 
second 
address in the 
sequence as 
an output 
address, the 
second 
address being 
generated by 
incremental 
timing during 
at least a pa1t 
of a duration 
of the step of 
providing the 
first address; 
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switching in 
the second 
address as an 
output address 
after the 
preset period. 
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Claim 12 
An address 
generator for 
a random 
access 
memo1y, 
compnsmg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 

enerator; 
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an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

means for 
providing a 
preset signal 
ofa 

38 
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predete1mined 
duration and 
level to the 
preset 
te1minal 
during at least 
apo1tion of 
the duration 
of the first 
address, the 
preset signal 
setting the 
address 
sequencer to 
the second 
address in the 
sen es; 
wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
te1minal of 
the address 

enerator b 
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the external 
address 
enable switch. 
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Claim 13 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 

enerator; 
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an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

means for 
providing 
clock signals 
of 

46 
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predete1mined 
level to the 
clock input 
te1minal, a 
first of the 
clock signals 
occmnng 
only after the 
dmation of 
the first 
address; 
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wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 
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Claim 14 

memo~y, 

compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 

so 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 

enerator; 
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an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

wherein the 
address 
sequencer 
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generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
terminal of 
the address 
generator by 
the external 
address 
enable switch, 
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wherein the 
address 
sequencer 
includes a 
counter 
having a 
master poition 
and a slave 
po1iion. 
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Claim 1 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 

enerator; 
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an external 
address 
enable switch 
connected 
between an 

4 
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address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

wherein the 
address 
sequencer 
includes 
means for 
incrementally 
timing the 
address 
sequencer to 
generate a 
second 
address in a 
se uence of 

5 
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addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 
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Claim 2 
The address 
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generator of 
claim 1, 
fmiher 
compnsmg: 
means for 
contrnlling 
the internal 
address 
enable switch; 
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means for 
contrnlling 
the external 
address 
enable switch, 
wherein the 
means for 
contrnlling 
the external 
address 
enable switch 
closes the 
external 
address 
enable switch 
for a duration 
of the first 
address of the 
sequence of 
addresses, and 
wherein 
during the 
duration the 
external 
address 
enable switch 
is closed, the 
address 
se uencer 
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generates the 
second 
address in the 
sequence of 
addresses. 

Claim 3 
The address 
generator of 
claim 1, 
wherein the 
second 
address is 
output to the 
output 
tenninal of 
the address 
sequencer 
only when the 
internal 
address 
enable switch 
is closed. 
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Claim 4 
The address 
generator of 
claim 1, 
fmiher 
compn smg a 
buffer serially 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
the output 
tenninal of 
the address 
generator. 

Claim 5 
The address 

12 
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generator of 
claim 2, 
fmi her 
compn smg 
means for 
providing a 
preset signal 
ofa 
predete1mined 
duration and 
level to the 
preset 
te1minal 
during at least 
apo1i ion of 
the duration 
of the first 
address, the 
preset signal 
setting the 
address 
sequencer to 
the second 
address in the 
sequence of 
addresses. 

Claim 6 
The address 
generator of 
claim 2, 
fmi her 
compn smg 
means for 
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providing 
clock signals 
of 
predete1mined 
level to the 
clock input 
te1minal, a 
first of the 
clock signals 
occmnng 
only after the 
dmation of 
the first 
address. 
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Claim 7 
The address 
generator of 
claim 2, 
wherein the 
address 
sequencer 
includes a 
counter 
having a 
master poition 
and a slave 

01iion. 
Claim 8 

The address 
generator of 
claim 1, 
fmi her 
compn smg 
means for 
providing an 
externally 
generated 
address to the 
address input 
tenninal, 
wherein the 
externally 
generated 
address is a 
first address 
of a page of 
the random 

15 
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access 
memo1y. 

Claim 9 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

16 
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means for 
providing a 
first address 
m a sequence 
of addresses, 
the first 
address being 
provided from 
an external 
source as an 
output 
address; 

an address 
sequencer for 
generating the 
subsequent 
addresses in 
the sequence 
of addresses, 
a second 
address in the 
sequence 
being 

rovided as an 

17 
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out-put 
address 
immediately 
following the 
generation of 
the first 
address; 
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an internal 
address 
enable switch 
connected 
between an 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 
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an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

means for 
incrementally 
timing the 
address 
sequencer 
dminga 
preset period 
to aenerate 
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the second ad
dress at a 
same time that 
the first 
address is 
being 
provided from 
the external 
source. 
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Claim 10 
A method of 
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generating a 
sequence of 
addresses for 
addressing a 
random 
access 
memo1y, 
compnsmg 
the steps of: 
providing 
from an 
external 
source a first 
address in the 
sequence as 
an output 
address; 

switching in 
the first 
address as an 

23 
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output address 
duringa 
preset period; 

then, 
providing 
from an 
address 
sequencer a 
second 
address in the 
sequence as 
an output 
address, the 
second 
address being 
generated by 
incremental 
timing during 
at least a pa1t 
of a duration 
of the step of 
providing the 
first address; 
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switching in 
the second 
address as an 
output address 
after the 
preset period. 
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Claim 12 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 

enerator; 
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an external 
address 
enable switch 
connected 
between an 

30 
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address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

means for 
providing a 
preset signal 
of a 
predete1mined 
duration and 
level to the 
preset 
te1minal 
during at least 
a po1tion of 
the duration 
of the first 

31 
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address, the 
preset signal 
setting the 
address 
sequencer to 
the second 
address in the 
sen es; 
wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 
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Claim 13 
An address 
generator for 

34 
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a random 
access 
memo1y, 
compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 

enerator; 
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an external 
address 
enable switch 
connected 
between an 

38 
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address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

means for 
providing 
clock signals 
of 
predete1mined 
level to the 
clock input 
te1minal, a 
first of the 
clock signals 
occmnng 
only after the 
dmation of 

39 
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the first 
address; 
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wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 
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genera or 
for a 
random 
access 
memo~y, 

compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 

enerator; 

45 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 191 of 490 PageID #: 10202



an external 
address 
enable switch 
connected 
between an 

46 
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address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
su lied to 

47 
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the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch, 
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wherein the 
address 

49 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 195 of 490 PageID #: 10206



sequencer 
includes a 
counter 
having a 
master poition 
and a slave 

01iion. 

so 
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Claim 1 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
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sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 
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wherein the 
address 
sequencer 
includes 
means for 
incrementally 
timing the 
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address 
sequencer to 
generate a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 
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Claim 2 
The address 
generator of 
claim 1, 
fmi her 
compn smg: 
means for 
contrnlling 
the internal 
address 
enable switch; 
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means for 
contrnlling 
the external 
address 
enable switch, 
wherein the 
means for 
contrnlling 
the external 
address 
enable switch 
closes the 
external 
address 
enable switch 
for a duration 
of the first 
address of the 
sequence of 
addresses, and 
wherein 
during the 
duration the 
external 
address 
enable switch 
is closed, the 
address 
sequencer 
generates the 
second 
address in the 
se uence of 
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addresses. 
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Claim 3 
The address 
generator of 
claim 1, 
wherein the 
second 
address is 
output to the 
output 
tenninal of 
the address 
sequencer 
only when the 
internal 
address 
enable switch 
is closed. 

Claim 4 
The address 
generator of 
claim 1, 
finiher 
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compn smg a 
buffer serially 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
the output 
tenninal of 
the address 
generator. 

Claim 5 
The address 
generator of 
claim 2, 
fmiher 
compn smg 
means for 
providing a 
preset signal 
of a 
predete1mined 
dmation and 
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level to the 
preset 
tenninal 
during at least 
apo1t ion of 
the duration 
of the first 
address, the 
preset signal 
setting the 
address 
sequencer to 
the second 
address in the 
sequence of 
addresses. 

Claim 6 
The address 
generator of 
claim 2, 
fmt her 
compn smg 
means for 
providing 
clock signals 
of 
predete1mined 
level to the 
clock input 
te1minal, a 
first of the 
clock signals 
occmTmg 
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only after the 
dm ation of 
the first 
address. 

Claim 7 
The address 
generator of 
claim 2, 
wherein the 
address 
sequencer 
includes a 
counter 
having a 
master poition 
and a slave 

01iion. 
Claim 8 

The address 
generator of 
claim 1, 
fmi her 
compn smg 
means for 
providing an 
externally 
generated 
address to the 
address input 
tenninal, 
wherein the 
externally 
generated 
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address is a 
first address 
of a page of 
the random 
access 
memo1y. 
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Claim 9 
An address 
generator for 
a random 
access 
memo1y, 
compnsmg: 

means for 
providing a 
first address 
m a sequence 
of addresses, 
the first 
address being 
provided from 
an external 
source as an 
output 
address; 
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an address 
sequencer for 
generating the 
subsequent 
addresses in 
the sequence 
of addresses, 
a second 
address in the 
sequence 
being 
provided as an 
out-put 
address 
immediately 
following the 
generation of 
the first 
address; 

an internal 
address 
enable switch 
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connected 
between an 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address in ut 
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tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

means for 
incrementally 
timing the 
address 
sequencer 
dminga 
preset period 
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to generate 
the second ad
dress at a 
same time that 
the first 
address is 
being 
provided from 
the external 
source. 
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Claim 10 
A method of 
generating a 
sequence of 
addresses for 
addressing a 
random 
access 
memo1y, 
compnsmg 
the steps of: 
providing 
from an 
external 
source a first 
address in the 
sequence as 
an output 
address; 
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switching in 
the first 
address as an 
output address 
duringa 
preset period; 

then, 
providing 
from an 
address 
sequencer a 
second 
address in the 
sequence as 
an output 
address, the 
second 
address being 
generated by 
incremental 
timing during 
at least a pa1t 
of a duration 
of the step of 
providing the 
first address; 
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switching in 
the second 
address as an 
output address 
after the 
preset period. 
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Claim 12 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
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sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 
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means for 
providing a 
preset signal 
ofa 
predete1mined 
dmation and 
level to the 
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preset 
tenninal 
during at least 
apo1t ion of 
the duration 
of the first 
address, the 
preset signal 
setting the 
address 
sequencer to 
the second 
address in the 
sen es; 
wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 

HIGHLY CONFIDENTIAL - OUTSIDE COUNSEL'S EYES ONLY 
HOME SEMICONDUCTOR CLAIM CHART 

EXHIBIT 23 -PATENT NO. 5,452,261-ALL LPDDR2 DRAM 
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Claim 13 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address in ut 
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tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

means for 
providing 
clock signals 
of 
predete1mined 
level to the 
clock input 
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tenninal, a 
first of the 
clock signals 
occmnng 
only after the 
dmation of 
the first 
address; 
wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 
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memo~y, 

compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
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sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 
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wherein the 
address 
sequencer 
generates a 
second 
address in a 
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sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch, 
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wherein the 
address 
sequencer 
includes a 
counter 
having a 
master poition 
and a slave 
po1iion. 
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Claim 1 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
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address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
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generator and 
the output 
tenninal of 
the address 
generator; 

wherein the 
address 
sequencer 
includes 
means for 
incrementally 
timing the 
address 
se uencer to 
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generate a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 
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Claim 2 
The address 
generator of 
claim 1, 
fmi her 
compn smg: 
means for 
contrnlling 
the internal 
address 
enable switch; 
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means for 
contrnlling 
the external 
address 
enable switch, 
wherein the 
means for 
contrnlling 
the external 
address 
enable switch 
closes the 
external 
address 
enable switch 
for a duration 
of the first 
address of the 
sequence of 
addresses, and 
wherein 
during the 
duration the 
external 
address 
enable switch 
is closed, the 
address 
sequencer 
generates the 
second 
address in the 
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sequence of 
addresses. 
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Claim 3 
The address 
generator of 
claim 1, 
wherein the 
second 
address is 
output to the 
output 
tenninal of 
the address 
sequencer 
only when the 
internal 
address 
enable switch 
is closed. 
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Claim 4 
The address 
generator of 
claim 1, 
fmi her 
compn smg a 
buffer serially 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
the output 
tenninal of 
the address 
generator. 

generator of 
claim 2, 
fmiher 
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ofa 
predete1mined 
duration and 
level to the 
preset 
te1minal 
during at least 
apo1tion of 
the duration 
of the first 
address, the 
preset signal 
setting the 
address 
sequencer to 
the second 
address in the 
sequence of 
addresses. 

Claim 6 
The address 
generator of 
claim 2, 
finther 
compn smg 
means for 
providing 
clock signals 
of 
predete1mined 
level to the 
clock input 
te1minal, a 
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first of the 
clock signals 
occmn ng 
only after the 
dm ation of 
the first 
address. 

Claim 7 
The address 
generator of 
claim 2, 
wherein the 
address 
sequencer 
includes a 
counter 
having a 
master poition 
and a slave 

01iion. 
Claim 8 

The address 
generator of 
claim 1, 
finiher 
compn smg 
means for 
providing an 
externally 
generated 
address to the 
address input 
tenninal, 
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wherein the 
externally 
generated 
address is a 
first address 
of a page of 
the random 
access 
memo1y. 
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Claim 9 
An address 
generator for 
a random 
access 
memo1y, 
compnsmg: 

means for 
providing a 
first address 
m a sequence 
of addresses, 
the first 
address being 
provided from 
an external 
source as an 
output 
address; 
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an address 
sequencer for 
generating the 
subsequent 
addresses in 
the sequence 
of addresses, 
a second 
address in the 
sequence 
being 
provided as an 
out-put 
address 
immediately 
following the 
generation of 
the first 
address; 
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an internal 
address 
enable switch 
connected 
between an 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
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connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

means for 
incrementally 
timing the 
address 
sequencer 
dminga 
preset period 
to generate 
the second ad-
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dress at a 
same time that 
the first 
address is 
being 
provided from 
the external 
source. 
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Claim 10 
A method of 
generating a 
sequence of 
addresses for 
addressing a 
random 
access 
memo1y, 
compnsmg 
the steps of: 
providing 
from an 
external 
source a first 
address in the 
sequence as 
an output 
address; 
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switching in 
the first 
address as an 
output address 
duringa 
preset period; 

then, 
providing 
from an 
address 
sequencer a 
second 
address in the 
sequence as 
an output 
address, the 
second 
address being 
generated by 
incremental 
timing during 
at least a pa1t 
of a duration 
of the step of 
providing the 
first address; 
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switching in 

25 
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the second 
address as an 
output address 
after the 
preset period. 

Claim 12 
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An address 
generator for 
a random 
access 
memo1y, 
compnsmg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 

28 
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address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 

29 
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generator and 
the output 
tenninal of 
the address 
generator; 

means for 
providing a 
preset signal 
of a 
predete1mined 
dmation and 
level to the 
preset 
te1minal 
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during at least 
apo1tion of 
the duration 
of the first 
address, the 
preset signal 
setting the 
address 
sequencer to 
the second 
address in the 
sen es; 
wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 
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Claim 13 
An address 
generator for 
a random 
access 
memo1y, 
compnsmg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
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address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
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generator and 
the output 
tenninal of 
the address 
generator; 

means for 
providing 
clock signals 
of 
predete1mined 
level to the 
clock input 
te1minal, a 
first of the 
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clock signals 
occwnng 
only after the 
duration of 
the first 
address; 
wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
terminal of 
the address 
generator by 
the external 
address 
enable switch. 
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Claim 14 

memo~y, 

compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 

41 
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address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 

42 
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generator and 
the output 
tenninal of 
the address 
generator; 

wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
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while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch, 
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wherein the 
address 
sequencer 
includes a 
counter 
having a 
master poition 
and a slave 
po1iion. 

46 
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Claim 1 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
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connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

wherein the 
address 
sequencer 
includes 
means for 
incrementall 
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timing the 
address 
sequencer to 
generate a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 

5 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 294 of 490 PageID #: 10305



Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 295 of 490 PageID #: 10306



Claim 2 
The address 
generator of 
claim 1, 
fmi her 
compn smg: 
means for 
contrnlling 
the internal 
address 
enable switch; 
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means for 
contrnlling 
the external 
address 
enable switch, 
wherein the 
means for 
contrnlling 
the external 
address 
enable switch 
closes the 
external 
address 
enable switch 
for a duration 
of the first 
address of the 
sequence of 
addresses, and 
wherein 
during the 
duration the 
external 
address 
enable switch 
is closed, the 
address 
sequencer 

enerates the 
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second 
address in the 
sequence of 
addresses. 
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Claim 3 
The address 
generator of 
claim 1, 
wherein the 
second 
address is 
output to the 
output 
tenninal of 
the address 
sequencer 
only when the 
internal 
address 
enable switch 
is closed. 
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Claim 4 
The address 
generator of 
claim 1, 
fmi her 
compn smg a 
buffer serially 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
the output 
tenninal of 
the address 
generator. 

Claim 5 
The address 
generator of 
claim 2, 
fmiher 
compn smg 

12 
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means for 
providing a 
preset signal 
ofa 
predete1mined 
duration and 
level to the 
preset 
te1minal 
during at least 
apo1tion of 
the duration 
of the first 
address, the 
preset signal 
setting the 
address 
sequencer to 
the second 
address in the 
sequence of 
addresses. 

Claim 6 
The address 
generator of 
claim 2, 
fmt her 
compn smg 
means for 
providing 
clock signals 
of 
predete1mined 

13 
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level to the 
clock input 
tenninal, a 
first of the 
clock signals 
occmnng 
only after the 
dmation of 
the first 
address. 
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Claim 7 
The address 
generator of 
claim 2, 
wherein the 
address 
sequencer 
includes a 
counter 
having a 
master poition 
and a slave 

01iion. 
Claim 8 

The address 
generator of 
claim 1, 
fmi her 
compn smg 
means for 
providing an 
externally 
generated 
address to the 
address input 
tenninal, 
wherein the 
externally 
generated 
address is a 
first address 
of a page of 
the random 
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access 
memo1y. 

16 
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Claim 9 
An address 
generator for 
a random 
access 
memo1y, 
compnsmg: 

means for 
providing a 
first address 
m a sequence 
of addresses, 
the first 
address being 
provided from 
an external 
source as an 
output 
address; 
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an address 
sequencer for 

eneratincr the 

18 
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subsequent 
addresses in 
the sequence 
of addresses, 
a second 
address in the 
sequence 
being 
provided as an 
out-put 
address 
immediately 
following the 
generation of 
the first 
address; 
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an internal 
address 
enable switch 
connected 
between an 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

20 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 309 of 490 PageID #: 10320



an external 
address 
enable switch 
connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

means for 
incrementall 
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timing the 
address 
sequencer 
during a 
preset period 
to generate 
the second ad
dress at a 
same time that 
the first 
address is 
being 
provided from 
the external 
source. 
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Claim 10 
A method of 
generating a 
sequence of 
addresses for 
addressing a 
random 
access 
memo1y, 
compnsmg 
the steps of: 
providing 
from an 
external 
source a first 
address in the 
sequence as 
an output 
address; 
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switching in 
the first 
address as an 
ou ut address 
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duringa 
preset period; 

then, 
providing 
from an 
address 
sequencer a 
second 
address in the 
sequence as 
an output 
address, the 
second 
address being 
generated by 
incremental 
timing during 
at least a pa1t 
of a duration 
of the step of 
providing the 
first address; 
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switching in 
the second 
address as an 
output address 
after the 
preset period. 
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Claim 12 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
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connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

means for 
providing a 
preset signal 
of a 
predete1mined 
dmation and 
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level to the 
preset 
tenninal 
during at least 
apo1t ion of 
the duration 
of the first 
address, the 
preset signal 
setting the 
address 
sequencer to 
the second 
address in the 
sen es; 
wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
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Claim 13 
An address 
generator for 
a random 
access 
memo1y, 
compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
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connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

means for 
providing 
clock signals 
of 
predete1mined 
level to the 
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clock input 
tenninal, a 
first of the 
clock signals 
occmnng 
only after the 
dm ation of 
the first 
address; 
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wherein the 
address 
sequencer 
generates a 
second 
address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
tenninal of 
the address 
generator by 
the external 
address 
enable switch. 
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Claim 14 

memo~y, 

compn smg: 

an address 
sequencer 
having a clock 
input 
tenninal, a 
preset 
tenninal, and 
an output 
tenninal; 
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an internal 
address 
enable switch 
connected 
between the 
output 
tenninal of 
the address 
sequencer and 
an output 
tenninal of 
the address 
generator; 

an external 
address 
enable switch 
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connected 
between an 
address input 
tenninal of 
the address 
generator and 
the output 
tenninal of 
the address 
generator; 

wherein the 
address 
sequencer 
generates a 
second 
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address in a 
sequence of 
addresses 
while a first 
address is 
being 
supplied to 
the output 
terminal of 
the address 
generator by 
the external 
address 
enable switch, 
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wherein the 
address 
sequencer 
includes a 
counter 
having a 
master poition 
and a slave 
po1iion. 

so 
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Claim 
1. A method for fonning a self
aligned contact hole, 
com risin the ste s of: 

(a) providing a 
semiconductor substrnte 
having a gate electrode and a 
diffusion region thereon; 
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Claim 
(b) forming a confo1mal 

layer of etch baiTier material 
overlying the substrate surface 
including the diffusion region 
and the upper surface and the 
sidewalls of the gate electrode; 
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Claim 
( c) fonning an insulating 

layer overlying the bru.Tier 
layer; 
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Claim 
( d) etching an opening 

through the insulating layer 
self-aligned and borderless to 
the diffusion region by using 
the baITier layer as an etch 
stop; and 

(e) anisotropically etching 
the baITier layer underneath the 
opening, thereby exposing the 
diffusion region and 
simultaneously forming a 
spacer of the etch bru.Tier 
material on the sidewall of the 
gate electrode. 

2. The method as claimed in 
claim 1, fmt her comprising a 
step of forming an oxide layer 
over the diffusion region and 
on the sidewalls of the gate 
electrnde by the1m al oxidation 
prior to fo1ming the bru.Tier 
la er. 
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Claim 

9. A method for fonning a self
aligned contact hole, 
com risin the ste s of: 

(a) providing a 
semiconductor substrnte 
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Claim 
having a gate electrode and a 
diffusion region thereon, said 
gate electrnde compnsmg a 
capping layer; 
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Claim 

(b) fonning an oxide layer 
over the diffusion region and 
on the sidewalls of the gate 
electrnde by the1mal oxidation; 
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Claim 

( c) fonning a confo1mal 
layer of silicon niti·ide 
overlying the substi·ate surface 
including the diffusion region 
and the u er surface and the 
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Claim 
sidewalls of the gate electrnde; 

( d) forming an insulating 
layer overlying the confo1mal 
layer of silicon nitride; 
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Claim 

( e) etching an opening 
through the insulating layer 
self-ali ed and borderless to 
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Claim 
the diffusion region by using 
the silicon nitride layer as 
etch stop; and 

( e) anisotropically etching 
the silicon niti·ide layer 
underneath the opening, 
thereby exposing the diffusion 
region and simultaneously 
fonning a spacer of silicon 
nitride on the sidewall of the 
gate electrode. 

10. The method as claimed in 
claim 9, wherein said capping 
layer is a silicon niti·ide layer. 
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Claim 

11. The method as claimed in 
claim 9, wherein 
confonnal layer of silicon 
nitride has a thickness between 
about 100 to 500 A. 
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Claim 

13. The method as claimed in 
claim 9, wherein step ( d) 
com n ses: 

depositing an insulating 
layer overlying the confo1mal 
layer of silicon nitride; and 

planarizing the insulating 
layer. 
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Claim 

14 
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Claim 

14. The method as claimed in 
claim 9, further comprising 
fonning a conductive plug in 
said opening to electrically 
connect to the diffusion re ion. 
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Claim 

16 
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Claim 
1. A method for fonning a 
self-aligned contact hole, 
com risin the ste s of: 

(a) providing a 
semiconductor substrate 
having a gate electrode and a 
diffusion region thereon; 
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Claim 
(b) fonning a confo1mal 

layer of etch baiTier material 
overlying the substrate surface 
including the diffusion region 
and the upper surface and the 
sidewalls of the gate 
electrode; 
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Claim 
( c) fonning an insulating 

layer overlying the baiTier 
layer; 

d etchin 
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Claim 
through the insulating layer 
self-aligned and borderless to 
the diffusion region by using 
the baiTier layer as an etch 
stop; and 

4 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 360 of 490 PageID #: 10371



Claim 
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Claim 
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Claim 

(e) anisotrnpically etching 
the baITier layer underneath 
the opening, thereby exposing 
the diffusion reg10n and 
simultaneously forming a 
s acer of the etch b~mier 
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Claim 
material on the sidewall of the 
gate electrode. 
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Claim 

9 
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Claim 

2. The method as claimed in 
claim 1, fmther comprising a 
step of forming an oxide layer 
over the diffusion region and 
on the sidewalls of the gate 
electrnde b the1mal oxidation 

10 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 366 of 490 PageID #: 10377



Claim 
prior to fonning the b~mier 
layer. 
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Claim 
semiconductor substrate 
having a gate electrode and a 
diffusion region thereon, said 
gate electrode compnsmg a 
capping layer; 
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Claim 

(b) fonning an oxide layer 
over the diffusion region and 
on the sidewalls of the gate 
electrnde by the1mal 
oxidation; 
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Claim 

( c) forming a confo1mal 
layer of silicon niti·ide 
overlying the subsh'ate surface 
includin the diffusion re ion 
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Claim 
and the upper surface and the 
sidewalls of the gate 
electrnde; 

( d) fonning an insulating 
layer overlying the confonnal 
layer of silicon nitride; 
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Claim 

( e) etching an opening 
through the insulating layer 
self-aligned and borderless to 
the diffusion region by using 
the silicon nitride la er as an 

16 
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Claim 
etch stop; and 
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Claim 

18 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 374 of 490 PageID #: 10385



Claim 

( e) anisotropically etching 
the silicon nitride layer 
underneath the opening, 
thereby exposing the diffusion 
region and simultaneously 
fonnin a s acer of silicon 
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Claim 
nitride on the sidewall of the 
gate electrode. 
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Claim 

21 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 377 of 490 PageID #: 10388



Claim 

10. The method as claimed in 
claim 9, wherein said capping 
layer is a silicon niti·ide layer. 
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Claim 

11. The method as claimed in 
claim 9, wherein 
confonnal layer of silicon 
nitride has a thickness 
between about 100 to 500 A. 

23 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 379 of 490 PageID #: 10390



Claim 

12. The method as claimed in 
claim 9, wherein 
insulating layer comprises a 
layer of borophosphosilicate 

ass. 
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Claim 

13. The method as claimed in 
claim 9, wherein step ( d) 
com nses: 

depositing an insulating 
layer overlying the confonnal 
la er of silicon nitride; and 
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Claim 
planarizing the insulating 

layer. 
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Claim 

14. The method as claimed in 
claim 9, fmi her comprising 
forming a conductive plug in 
said opening to electrically 
connect to the diffusion 
re 10n . 
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Claim 
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Claim 

29 
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Claim 
1. A method for fonning a self
aligned contact hole, 
com risin the ste s of: 

(a) providing a 
semiconductor substrate 
having a gate electrnde and a 
diffusion region thereon; 
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Claim 
(b) fo1ming a confonnal 

layer of etch b~mier material 
overlying the substrate surface 
including the diffusion region 
and the upper surface and the 
sidewalls of the gate electrode; 
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Claim 
( c) forming an insulating 

layer overlying the b~mier 

layer; 
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Claim 
( d) etching an opening 

through the insulating layer 
self-aligned and borderless to 
the diffusion region by using 
the banier layer as an etch 
stop; and 
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Claim 
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Claim 

( e) anisotropically etching 
the baITier layer underneath the 
opening, thereby exposing the 
diffusion and 

a 
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Claim 
spacer of the etch baITier 
material on the sidewall of the 
gate electrode. 
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Claim 
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Claim 

2. The method as claimed in 
claim 1, fmi her comprising a 
step of fonning an oxide layer 
over the diffusion region and 
on the sidewalls of the ate 
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Claim 
electrode by thennal oxidation 
prior to f 01ming the b~mier 
layer. 
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Claim 
(a) providing 

semiconductor substrate 
having a gate electrode and a 
diffusion region thereon, said 
gate electrode compnsmg a 
capping layer; 
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Claim 

(b) forming an oxide layer 
over the diffusion region and 
on the sidewalls of the gate 
electrode by thennal 
oxidation; 
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Claim 

( c) fonning a confonnal 
layer of silicon nitride 
overlying the substrate surface 
includin the diffusion re ion 
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Claim 
and the upper surface and the 
sidewalls of the gate electrode; 

( d) fonning an insulating 
layer overlying the confonnal 
la er of silicon nitride; 
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Claim 

( e) etching an opening 
throu the insulatin 
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Claim 
self-aligned and borderless to 
the diffusion region by using 
the silicon nitride layer as an 
etch stop; and 
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Claim 

17 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 402 of 490 PageID #: 10413



Claim 

( e) anisotropically etching 
the silicon nitride layer 
underneath the opernng, 
thereby exposing the diffusion 
region and simultaneously 
fo1min a s acer of silicon 
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Claim 
nitride on the sidewall of the 
gate electrode. 
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Claim 
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Claim 

10. The method as claimed in 
claim 9, wherein said capping 
layer is a silicon nitride layer. 
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Claim 

11. The method as claimed in 
claim 9, wherein 
confonnal layer of silicon 
nitride has a thickness between 
about 100 to 500 A. 
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Claim 

12. The method as claimed in 
claim 9, wherein 
insulating layer comprises a 
layer of borophosphosilicate 
lass. 
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Claim 

13. The method as claimed in 
claim 9, wherein step ( d) 
com nses: 

depositing an insulating 
layer overlying the confonnal 
la er of silicon nitride; and 
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Claim 
planarizing the insulating 

layer. 
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Claim 

14. The method as claimed in 
claim 9, further comprising 
fo1ming a conductive plug in 
said opening to electrically 
connect to the diffusion region. 
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Claim 

27 
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Claim 

28 
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Claim 
1. A method for fonning a 
self-aligned contact hole, 
com risin the ste s of: 

(a) providing a 
semiconductor substrate 
having a gate electrode and a 
diffusion region thereon; 
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Claim 
(b) fonning a confo1mal 

layer of etch baiTier material 
overlying the substrate surface 
including the diffusion region 
and the upper surface and the 
sidewalls of the gate 
electrode; 
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Claim 
( c) fonning an insulating 

layer overlying the baiTier 
layer; 

d etchin 
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Claim 
through the insulating layer 
self-aligned and borderless to 
the diffusion region by using 
the baiTier layer as an etch 
stop; and 
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Claim 
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Claim 

(e) anisotrnpically etching 
the baITier layer underneath 
the opening, thereby exposing 
the diffusion reg10n and 
simultaneously forming a 
s acer of the etch b~mier 
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Claim 
material on the sidewall of the 
gate electrode. 
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Claim 
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Claim 

2. The method as claimed in 
claim 1, fmther comprising a 
step of forming an oxide layer 
over the diffusion region and 
on the sidewalls of the gate 
electrnde b the1mal oxidation 
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Claim 
prior to fonning the b~mier 
layer. 
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Claim 
semiconductor substrate 
having a gate electrode and a 
diffusion region thereon, said 
gate electrode compnsmg a 
capping layer; 
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Claim 

(b) fonning an oxide layer 
over the diffusion region and 
on the sidewalls of the gate 
electrnde by the1mal 
oxidation; 
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Claim 

( c) forming a confo1mal 
layer of silicon niti·ide 
overlying the subsh'ate surface 
includin the diffusion re ion 

13 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 426 of 490 PageID #: 10437



Claim 
and the upper surface and the 
sidewalls of the gate 
electrnde; 

( d) fonning an insulating 
layer overlying the confonnal 
layer of silicon nitride; 
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Claim 

( e) etching an opening 
through the insulating layer 
self-aligned and borderless to 
the diffusion region by using 
the silicon nitride la er as an 
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Claim 
etch stop; and 
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Claim 
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Claim 

( e) anisotropically etching 
the silicon nitride layer 
underneath the opening, 
thereby exposing the diffusion 
region and simultaneously 
fonnin a s acer of silicon 
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Claim 
nitride on the sidewall of the 
gate electrode. 
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Claim 
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Claim 

10. The method as claimed in 
claim 9, wherein said capping 
layer is a silicon niti·ide layer. 
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Claim 

11. The method as claimed in 
claim 9, wherein 
confonnal layer of silicon 
nitride has a thickness 
between about 100 to 500 A. 
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Claim 

12. The method as claimed in 
claim 9, wherein 
insulating layer comprises a 
layer of borophosphosilicate 

ass. 
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Claim 

13. The method as claimed in 
claim 9, wherein step ( d) 
com nses: 

depositing an insulating 
layer overlying the confonnal 
la er of silicon nitride· and 

24 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 437 of 490 PageID #: 10448



Claim 
planarizing the insulating 

layer. 
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Claim 

14. The method as claimed in 
claim 9, fmi her comprising 
forming a conductive plug in 
said opening to electrically 
connect to the diffusion 
re 10n . 
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Claim 
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Claim 
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Claim 
1. A method for forming a 
self-aligned contact hole, 
com risin the ste s of: 

(a) providing a 
semiconductor substrate 
having a gate electrode and a 
diffusion region thereon; 
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Claim 

(b) forming a confo1mal 
layer of etch baITier material 
overlying the substrate surface 
including the diffusion region 
and the upper surface and the 
sidewalls of the gate electrode; 
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Claim 

( c) fonning an insulating 
layer overlying the banier 
layer; 
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Claim 

( d) etching an opening 
through the insulating layer 
self-aligned and borderless to 
the diffusion region by using 
the baITier layer as an etch 
stop; and 
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Claim 

( e) anisotropically etching 
the banier layer underneath 
the opening, thereby exposing 
the diffusion region and 
simultaneously fonning a 
spacer of the etch baiTier 
material on the sidewall of the 
gate electrode. 
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Claim 

2. The method as claimed in 
claim 1, fmi her comprising a 
step of fonning an oxide layer 
over the diffusion region and 
on the sidewalls of the ate 
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Claim 
electrnde by the1mal oxidation 
prior to fonning the baiTier 
layer. 

9. A method for fo1ming a 
self-aligned contact hole, 
com risin the ste s of: 

(a) providing a 
semiconductor substrate 
having a gate electrode and a 
diffusion region thereon, said 
gate electrode compnsmg a 
capping layer; 
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Claim 
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Claim 
(b) forming an oxide layer 

over the diffusion region and 
on the sidewalls of the gate 
electrnde by the1mal 
oxidation; 

(c) fonning a conformal 
layer of silicon nitride 
overlying the substrate surface 
including the diffusion region 
and the upper surface and the 
sidewalls of the ate electrode; 
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Claim 

( d) forming an insulating 
layer overlying the confo1mal 
layer of silicon nitride; 
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Claim 

( e) etching an opening 
through the insulating layer 
self-aligned and borderless to 
the diffusion region by using 
the silicon nitride la er as an 
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Claim 
etch stop; and 

( e) anisotropically etching 
the silicon nitride la er 
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Claim 
underneath the opening, 
thereby exposing the diffusion 
region and simultaneously 
fonning a spacer of silicon 
nitride on the sidewall of the 
gate electrode. 
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Claim 

10. The method as claimed in 
claim 9, wherein said capping 
layer is a silicon niti·ide layer. 
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Claim 

11. The method as claimed in 
claim 9, wherein 
confonnal layer of silicon 
nitride has a thickness between 
about 100 to 500 A. 
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Claim 

13. The method as claimed in 
claim 9, wherein step ( d) 
com n ses: 

depositing an insulating 
layer overlying the confo1mal 
layer of silicon nitride; and 

planarizing the insulating 
layer. 
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Claim 

14. The method as claimed in 
claim 9, further comprising 
fonning a conductive plug in 
said o enin to electricall 
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Claim 
connect to the 
reg10n. 
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Claim 
1. A method for fonning a self
aligned contact hole, 
com risin the ste s of: 

(a) providing a 
semiconductor substrate 
having a gate electrode and a 
diffusion region thereon; 

b fo1 . 0 0 . 
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Claim 
layer of etch baITier material 
overlying the substrate surface 
including the diffusion region 
and the upper surface and the 
sidewalls of the gate electrnde; 
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Claim 

( c) forming an insulating 
layer overlying the banier 
layer; 
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Claim 
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Claim 

( d) etching an opening 
through the insulating layer 
self-aligned and borderless to 
the diffusion region by using 
the baITier layer as an etch 
stop; and 
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Claim 
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Claim 

( e) anisotrnpically etching 
the baITier layer underneath the 
opening, thereby exposing the 
diffusion region and 
simultaneously forming a 
spacer of the etch baITier 
material on the sidewall of the 
ate electrode. 
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Claim 
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Claim 

2. The method as claimed in 
claim 1, further comprising a 
step of fonning an oxide layer 
over the diffusion region and 
on the sidewalls of the gate 
electrnde by the1mal oxidation 
prior to fo1ming the ban ier 
la er. 
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Claim 
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Claim 
1. A method for fo1m ing a 
self-aligned contact hole, 
com risin the ste s of: 

(a) providing a 
semiconductor substrate 
having a gate electrode and a 
diffusion region thereon; 

b fo1min a confo1mal 
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Claim 
layer of etch ban ier material 
overlying the substrate surface 
including the diffusion region 
and the upper surface and the 
sidewalls of the gate 
electrnde; 

an insulating 
the b~mier 
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Claim 
layer; 

( d) etching an opening 
through the insulating layer 
self-aligned and borderless to 
the diffusion re ion b usin 
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Claim 
the ban ier layer as an etch 
stop; and 

( e) anisotrnpically etching 
the ban ier layer underneath 
the o enin , thereb ex osin 
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Claim 
the diffusion region and 
simultaneously fonning a 
spacer of the etch bru.Tier 
material on the sidewall of the 
gate electrode. 
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Claim 
2. The method as claimed in 
claim 1, further comprising a 
step of fonning an oxide layer 
over the diffusion region and 
on the sidewalls of the gate 
electrnde by thennal oxidation 
prior to forming the bru.Tier 
layer. 
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Claim 
1. A method for fonning a self
aligned contact hole, 
com risin the ste s of: 

(a) providing a 
semiconductor substrate having 
a gate electrode and a diffosion 
region thereon; 

(b) fonning a conformal 
la er of etch baiTier material 
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Claim 
overlying the substrate smface 
including the diffusion region 
and the upper smface and the 
sidewalls of the gate electrnde; 

( c) fonning an insulating 
layer overlying the baITier 
la er; 
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Claim 

( d) etching an opening 
through the insulating layer 
self-aligned and borderless to 
the diffusion re ion b usin 
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Claim 
the baITier layer as an etch 
stop; and 
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Claim 
diffusion reg10n 
simultaneously fonning a 
spacer of the etch baITier 
material on the sidewall of the 
gate electrode. 
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Claim 
2. The method as claimed in 
claim 1, finther comprising a 
step of fonning an oxide layer 
over the diffusion region and 
on the sidewalls of the gate 
electrnde by thennal oxidation 
prior to forming the baITier 
layer. 
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Claim 
1. A method for fonning a self
aligned contact hole, 
com risin the ste s of: 

(a) providing a 
semiconductor substrate having 
a gate electrnde and a diffusion 
region thereon; 

(b) fonning a confonnal 
layer of etch b~mier material 
overlying the substrnte surface 
including the diffusion region 
and the upper surface and the 
sidewalls of the gate electrode; 

( c) fonning an insulating 
layer overlying the baITier 
layer; 
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Claim 

( d) etching an opening 
through the insulating layer 
self-aligned and borderless to 
the diffusion region by using 
the ban1er layer as an etch stop; 
and 

( e) anisotropically etching 
the ban1er layer underneath the 
opening, thereby exposing the 
diffusion region and 
simultaneously fonning a 
spacer of the etch baITier 
material on the sidewall of the 
gate electrode. 

2. The method 
claim 1, fiuther comprising a 
step of fonning an oxide layer 
over the diffusion region and on 
the sidewalls of the gate 
electrode by thennal oxidation 
prior to fonning the baITier 
layer. 
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Claim 
9. A method for fonning a self
aligned contact hole, 
com risin the ste s of: 

(a) providing a 
semiconductor substrate having 
a gate electrnde and a diffusion 
region thereon, said gate 
electrode comprising a capping 
layer; 

(b) fonning an oxide layer 
over the diffusion region and on 
the sidewalls of the gate 
electrode by thennal oxidation; 

( c) fonning a confonnal 
la er of silicon nitride 
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Claim 
overlying the substrnte surface 
including the diffusion region 
and the upper surface and the 
sidewalls of the gate electrode; 

( d) fonning an insulating 
layer overlying the confo1mal 
layer of silicon nitride; 

( e) etching an opening 
through the insulating layer 
self-aligned and borderless to 
the diffusion region by using 
the silicon nitride layer as an 
etch stop; and 

(f) anisotropically etching 
the silicon nitride layer 
underneath the opening, 
thereby exposing the diffusion 
region and simultaneously 
fo1min a s acer of silicon 
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Claim 
nitride on the sidewall of the 
gate electrode. 

10. The method as claimed in 
claim 9, wherein said capping 
layer is a silicon nitride layer. 

11. The method as claimed in 
claim 9, wherein 
confonnal layer of silicon 
nitride has a thickness between 
about 100 to 500 A. 

13. The method as claimed in 
claim 9, wherein step ( d) 
com nses: 

depositing an insulating 
layer overlying the conf 01mal 
layer of silicon nitride; and 

planarizing the insulating 
layer. 
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Claim 
14. The method as claimed in 
claim 9, further comprising 
fo1ming a conductive plug in 
said opening to electrically 
connect to the diffusion region. 
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Claim 
1. A method for fonning a self
aligned contact hole, 
com risin the ste s of: 

(a) providing a 
semiconductor substrnte 
having a gate electrode and a 
diffusion region thereon; 

(b) forming a confo1m al 
layer of etch baiTier material 
overlying the substrate surface 
including the diffusion region 
and the upper surface and the 
sidewalls of the gate electrode; 

I 

Case 1:13-cv-02033-RGA   Document 196   Filed 05/24/19   Page 488 of 490 PageID #: 10499



Claim 
( c) fonning an insulating 

layer overlying the bru.Tier 
layer; 

( d) etching an opening 
through the insulating layer 
self-aligned and borderless to 
the diffusion region by using 
the bru.Tier layer as an etch 
stop; and 

(e) anisotropically etching 
the baITier layer underneath the 
opening, thereby exposing the 
diffusion region and 
simultaneously fonning a 
spacer of the etch bru.Tier 
material on the sidewall of the 
gate electrode. 

2. The method as claimed in 
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Claim 
claim 1, further comprising a 
step of fonning an oxide layer 
over the diffusion region and 
on the sidewalls of the gate 
electrnde by the1mal oxidation 
prior to fo1ming the baiTier 
layer. 
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