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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

HOME SEMICONDUCTOR CORPORATION
and PROMOS TECHNOLOGIES, INC.,

Plaintiffs,
C.A. No.

V.

)
)
)
)
)
)
)
) JURY TRIAL DEMANDED
SAMSUNG ELECTRONICS CO., LTD., )
SAMSUNG ELECTRONICS AMERICA, )
INC., SAMSUNG SEMICONDUCTOR, INC., )
and SAMSUNG AUSTIN )
SEMICONDUCTOR, LLC, )
)
)

Defendants.

COMPLAINT FOR PATENT INFRINGEMENT

Plaintiffs Home Semiconductor Corporation (“Homaf)d ProMOS Technologies, Inc.
(“ProMOS") (collectively “Plaintiffs”) by and throgh their undersigned counsel, file this
Complaint against Samsung Electronics Co., Ltdnstag Electronics America, Inc.; Samsung
Semiconductor, Inc.; and Samsung Austin Semicoduct.C. (collectively, “Samsung”).

THE PARTIES

1. Home Semiconductor is a Delaware corporation hawsgrincipal place of
business at 3422 Old Capitol Trail, Suite 700, Vifigton, Delaware 19808-6192, U.S.A.

2. ProMOS is a Taiwanese corporation having its ppialcplace of business at 3A3,
No.1, Lixing 1st Rd., East Dist., Hsinchu City 3d@iwan (R.O.C.).

3. Upon information and belief, Samsung Electronics, Cta. (“SEC”) is a Korean
corporation having its principal place of businas250 2 Ka Taepyung, Ro Chung Ku, Seoul,
Korea M5 100742. On information and belief, SEGng of the world’s largest electronics

companies and it designs, manufactures, uses, aetlsoffers to sell in, and imports into, the
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United States, a range of electronics productédnmeg consumer electronics, mobile phones,
entertainment devices (such as TVs), computersggtodevices, and electronic components,
such as the infringing semiconductor chips (i.&RAM, flash memory, and LSI chips) at issue
in this case. Upon information and belief, SE@he parent company of an extremely complex
and complicated ownership structure that includeearous subsidiaries and related companies
and has manufacturing and assembly plants and affiless and affiliates in more than 80
countries, including Korea and the United Statad,@mploys more than 300,000 workers.

4. Upon information and belief, Samsung Electronicsefina, Inc. (“SEA”) is a
New York corporation having its principal placebefsiness at 85 Challenger Road, Ridgefield
Park, New Jersey 07660. Upon information and HelEA is a wholly-owned subsidiary of
SEC and it manufactures, uses, sells, and offessltan, and imports into, the United States, a
wide variety of electronics products, including samer electronics, mobile phones,
entertainment devices (such as TVs), computersggtodevices, and electronic components,
such as the infringing semiconductor chips (i.&RAM, flash memory, and LSI chips) at issue
in this case.

5. Upon information and belief, Samsung Semicondudtar, (“SSI”) is a
California corporation having its principal placebwsiness at 3655 North First Street, San Jose,
California 95134 or 601 McCarthy Blvd., Milpitasalffornia 95035. Upon information and
belief, SSI is a subsidiary of SEA and it manufeesy uses, sells, offers to sell in, and imports
into, the United States a wide variety of electesrproducts, including electronic components,
such as the infringing semiconductor chips (i.&RAM, flash memory, and LSI chips) at issue
in this case.

6. Upon information and belief, Samsung Austin Semiltantor, LLC. (“SAS”) is a
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Delaware limited liability corporation having itsipcipal place of business at 12100 Samsung
Boulevard, Austin, Texas 78754. Upon information &elief, SAS is a wholly-owned
subsidiary of SSI, is one of the Samsung manufagfdacilities and foundry operations in the
U.S., and manufactures, uses, sells, and offessltin the United States a wide variety of
electronics products, including electronic compdsgsuch as the infringing semiconductor
chips (i.e., LSI chips) at issue in this case.

7. Upon information and belief, Samsung has conduatetregularly conducts
business within this District, has purposefully e itself of the privileges of conducting
business in this District, and has sought protactiod benefit from the laws of the State of
Delaware.

JURISDICTION AND VENUE

8. This action arises under the Patent Laws of theddrstates, 35 U.S.C. §4,
seg., including but not limited to 35 U.S.C. 88 27812283, 284, and 285. This Court has
subject matter jurisdiction over this case for patefringement under 28 U.S.C. 88 1331 and
1338(a).

9. This Court has personal jurisdiction over SEC. $&@menable to service of
summons for this action. Furthermore, personadgliction over SEC in this action comports
with due process. SEC has conducted and regwangucts business within the United States
and this District. SEC has purposefully availeglit of the privileges of conducting business in
the United States, and more specifically in theeStd Delaware and this District. SEC has
sought protection and benefit from the laws of$ate of Delaware by forming one of its
United States affiliates in this District and/or facing infringing products into the stream of

commerce through an established distribution chamitle the awareness and/or intent that they
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will be purchased by consumers in this District.

10. SEC - directly or through intermediaries (includahgtributors, retailers, and
others), subsidiaries, alter egos, and/or agemtts--sffers to sell, and imports its infringing
products in the United States and this DistridECShas purposefully and voluntarily placed one
or more of its infringing products into the streaftommerce with the awareness and/or intent
that they will be purchased by consumers in th&rizit. SEC knowingly and purposefully ships
infringing products into and within this Distridirough an established distribution channel.
These infringing products have been and contindeetpurchased by consumers in this District.
Upon information and belief, through those actestiSEC has committed the tort of patent
infringement in this District.

11.  This Court has personal jurisdiction over SEA. SEAmenable to service of
summons for this action. Furthermore, personaddgiction over SEA in this action comports
with due process. SEA has conducted and regudarigucts business within the United States
and this District. SEA has purposefully availeself of the privileges of conducting business in
the United States, and more specifically in theeStd Delaware and this District. SEA has
sought protection and benefit from the laws of$ate of Delaware by forming one of its
United States affiliates in this District and/or facing infringing products into the stream of
commerce through an established distribution cHamitle the awareness and/or intent that they
will be purchased by consumers in this District.

12. SEA —directly or through intermediaries (includidigtributors, retailers, and
others), subsidiaries, alter egos, and/or agemakes, uses, sells, offers to sell, and imports its
infringing products in the United States and thistfict. SEA has purposefully and voluntarily

placed one or more of its infringing products itlie stream of commerce with the awareness
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and/or intent that they will be purchased by constenm this District. SEA knowingly and
purposefully ships infringing products into andhirit this District through an established
distribution channel. These infringing productséndeen and continue to be purchased by
consumers in this District. Upon information areiéX, through those activities, SEA has
committed the tort of patent infringement in thistdict.

13.  This Court has personal jurisdiction over SSI. 83Imenable to service of
summons for this action. Furthermore, personaddgliction over SSI in this action comports
with due process. SSI has conducted and regudarigucts business within the United States
and this District. SSI has purposefully availesif of the privileges of conducting business in
the United States, and more specifically in theeSod Delaware and this District. SSI has
sought protection and benefit from the laws of$ate of Delaware by placing infringing
products into the stream of commerce through aabéshed distribution channel with the
awareness and/or intent that they will be purchésecbnsumers in this District.

14.  SSI —directly or through intermediaries (includutigtributors, retailers, and
others), subsidiaries, alter egos, and/or agemakes, uses, sells, offers to sell, and imports its
infringing products in the United States and thistfict. SSI has purposefully and voluntarily
placed one or more of its infringing products itite stream of commerce with the awareness
and/or intent that they will be purchased by constenm this District. SSI knowingly and
purposefully ships infringing products into andhirit this District through an established
distribution channel. These infringing productséndeen and continue to be purchased by
consumers in this District. Upon information areiéf, through those activities, SSI has
committed the tort of patent infringement in thistdict.

15.  This Court has personal jurisdiction over SAS bsed®AS is an LLC organized
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under the laws of Delaware. SAS is amenable wacgepf summons for this action.

Furthermore, personal jurisdiction over SAS in tmsion comports with due process. SAS has
conducted and regularly conducts business withari_thited States and this District. SAS has
purposefully availed itself of the privileges ofnttucting business in the United States, and more
specifically in the State of Delaware and this Bist SAS has sought protection and benefit
from the laws of the State of Delaware by forminghis District.

16. SAS - directly or through intermediaries (includutigtributors, retailers, and
others), subsidiaries, alter egos, and/or agentakes, uses, sells, and offers to sell its infriggi
products in the United States and this DistricAS$has purposefully and voluntarily placed one
or more of its infringing products into the streaftommerce with the awareness and/or intent
that they will be purchased by consumers in th&rizit. SAS knowingly and purposefully ships
infringing products into and within this Distridirough an established distribution channel.
These infringing products have been and contindeetpurchased by consumers in this District.
Upon information and belief, through those actestiSAS has committed the tort of patent
infringement in this District.

17.  Venue is proper in this Court according to the weprovisions set forth by 28
U.S.C. 88 1391(b)-(d) and 1400(b). SAS is an Llt§anmized under the laws of Delaware, and
thus resides in Delaware. Therefore, venue isggpjate in this District pursuant to 28 U.S.C. 8
1400(b). Moreover, Samsung is subject to pergonatiction in this District, and therefore is
deemed to reside in this District for purposeseasfue. Upon information and belief, Samsung
has committed acts of infringement within this Didtand has a regular and established place of
business within this District, including but nanited to making sales in this District, providing

service and support to its respective custometisisrDistrict and/or operating an interactive
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website, available to persons in this District thdwertises, markets, and/or offers for sale
infringing products.
BACKGROUND

18. U.S. Patent No. 6,146,997 titled “Method for ForghiBelf-Aligned Contact
Hole” (the 997 patent”) was duly and legally i€zuby the U.S. Patent and Trademark Office
on November 14, 2000, after full and fair exammiatiJacson Liu and Jing-Xian Huang are the
inventors listed on the 997 patent. The '997 patxpired on September 29, 2019.

19. The '997 patent was originally assigned by the mues to Mosel Vitelic.

20. In 2004, the '997 patent was assigned to ProMOS.

21. In 2013, ProMOS entered an agreement to assigl%iepatent to Home
Semiconductor Corporation, a Samoan corporatianigtte parent of the Home plaintiff. It
was the parties’ intent to make this assignmektdme Semiconductor Corporation. Due to a
typographical error, the agreement referenced H8eraiconductor Inc., a Samoan company
that does not, to Plaintiffs’ knowledge, exist. isTtypographical error was corrected in the First
Amendment to the relevant agreement, and which rfa&ansfer of the patents to Home
Semiconductor Corporation Samoa effective as 08201

22. In September 2013, the '997 patent was assignpthiatiff Home
Semiconductor Corporation, a Delaware corporatian is a wholly owned subsidiary of Home
Semiconductor Corporation of Samoa. Plaintiff Hdseeniconductor Corporation holds all
rights, title, and interest in the '997 patent Jurng the right to collect and receive damages for
past, present and future infringements.

23. Ina Report and Recommendation dated January P4, X0agistrate Judge

Fallon issued a recommendation that concludedRt@¥IOS had retained sufficient rights in the
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'997 patent to be a necessary party to this lavesud co-plaintiff.
24.  Atrue and correct copy of the '997 patent is dteacas Exhibit A and made a
part hereof.
COUNT |

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

25.  Plaintiff repeats and re-alleges each and eveegation of paragraphs 1-18 as
though fully set forth herein.

26.  Upon information and belief, SAS during the terntted ‘997 patent, directly
infringed at least claim 2 of the '997 patent un@eJ.S.C. § 271(a) by, without authority,
making Samsung semiconductor chips (i.e., LSI ¢hpthin the United States using processes
that practice all of the limitations of at leastiohl 2 of the '997 patent, either literally or under
the doctrine of equivalents.

27.  Upon information and belief, SEC, SEA, and SSljmythe term of the '997
patent, each directly infringed at least claim 2haf ‘997 patent under 35 U.S.C. § 271(g) by,
without authority, importing into the United Statesd offering to sell, selling, and using within
the United States Samsung semiconductor chips DRAM, flash memory, and LSI chips)
and/or products containing Samsung semiconducips ethere those semiconductor chips are
made by processes that practice all of the linoitetiof at least claim 2 of the '997 patent, either
literally or under the doctrine of equivalents.

28. Upon information and belief, Samsung semiconduchdgrs are manufactured
using processes that practice each limitation éfamt claim 2 of the '997 patent. These
processes are used to manufacture infringing semiador chips including, but not limited to,

buried channel array transistor DRAM, recess chiaammay transistor DRAM, NAND flash
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memory, V-NAND flash memory, and LSI chips.

29. Upon information and belief, Samsung buried chaanely transistor DRAM,
including but not limited to the Samsung DRAM K4AB&WC, are manufactured using
processes that practice each limitation of at lelastn 2 of the '997 patent.

30. Upon information and belief, Samsung buried chaanely transistor DRAM,
including at least the structures in the periphezxglon of the chip, are manufactured using a
process that forms a polysilicon gate electroda esemiconductor substrate, where the substrate
has areas next to the gate electrode for the soages, the diffusion regions.

31. Upon information and belief, Samsung buried chaanely transistor DRAM,
including at least the structures in the periphexglon of the chip, are also made using a process
that forms an oxide layer on the sidewalls of tblygilicon gate electrode and over the surface
of the silicon substrate, including the diffusie@gion. Upon information and belief, the process
is a thermal oxidation process where the semicandweafer having polysilicon gate electrodes
on the semiconductor substrate is exposed to heaeipresence of oxygen, forming the oxide
layer. Upon information and belief, this thermaidation process occurs before the formation
the silicon nitride etch barrier layer.

32. Upon information and belief, Samsung buried chaanely transistor DRAM,
including at least the structures in the periphexglon of the chip, are also made using a process
that forms a conformal silicon nitride etch bardayer overlying the gate electrode and substrate
surface. Upon information and belief, the prodgesschemical vapor deposition process that
deposits silicon nitride onto the semiconductorexaich that the deposited layer overlies the
gate electrodes and substrate surfaces. Upommafarn and belief, the deposited silicon nitride

layer functions as an etch barrier during the otirétch process.
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33.  Upon information and belief, Samsung buried chaanely transistor DRAM,
including at least the structures in the periphexglon of the chip, are also made using a process
that forms an insulating layer overlying the sihcaitride etch barrier layer and the other
structures on the substrate. Upon informationtaeief, the process deposits insulating
material(s) such as silicon oxide onto the semioatat wafer such that the material(s) overlie
the silicon nitride etch barrier layer.

34. Upon information and belief, Samsung buried chaanely transistor DRAM,
including at least the structures in the periphexglon of the chip, are also made using a process
that etches a contact opening so that a contadbedormed. Upon information and belief, a
mask structure is formed, patterned, and usech@contact etch. Upon information and belief,
the etching process etches the insulating matgma] silicon oxide) preferentially over silicon
nitride and etches an opening through the insigdtéiger self-aligned and borderless to the
diffusion region, where the opening formed in theuiting layer by the etch process is aligned
by the silicon nitride etch barrier layer in adalitito the mask and has no contact borders. Upon
information and belief, the etch process does tabt arough the silicon nitride etch barrier
layer, using it as an etch stop.

35. Upon information and belief, Samsung buried chaanely transistor DRAM,
including at least the structures in the periphexglon of the chip, are also made using a process
that anisotropically etches the silicon nitridehebarrier layer underneath the opening, exposing
the diffusion region. Upon information and belidgfe anisotropic etch process preferentially
etches in the vertical direction and does not ately the silicon nitride etch barrier layer on the
sidewalls, and so, simultaneously, this same prosip also forms a spacer of the silicon nitride

etch barrier material on the sidewall of the gd¢eteode.
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36.  Upon information and belief, Samsung recessed @larmy transistor DRAM,
including but not limited to the Samsung DRAM K4Ta&3QF, are manufactured using
processes that practice each limitation of at lelastn 2 of the '997 patent.

37. Upon information and belief, Samsung recess chaamay transistor DRAM,
including at least the structures in the cell anegion of the chip, are manufactured using a
process that forms a polysilicon gate electroda eemiconductor substrate, where the substrate
has areas next to the gate electrode for the soages, the diffusion regions.

38.  Upon information and belief, Samsung recess chaamay transistor DRAM,
including at least the structures in the cell anegion of the chip, are also made using a process
that forms an oxide layer on the sidewalls of tblygilicon gate electrode and over the surface
of the silicon substrate, including the diffusiegion. Upon information and belief, the process
is a thermal oxidation process where the semicandwueafer having polysilicon gate electrodes
on the semiconductor substrate is exposed to heagipresence of oxygen, forming the oxide
layer. Upon information and belief, this thermaidation process occurs before the formation
the silicon nitride etch barrier layer.

39.  Upon information and belief, Samsung recess chaamay transistor DRAM,
including at least the structures in the cell anegion of the chip, are also made using a process
that forms a conformal silicon nitride etch bardayer overlying the gate electrode and substrate
surface. Upon information and belief, the prodgesschemical vapor deposition process that
deposits silicon nitride onto the semiconductorexaich that the deposited layer overlies the
gate electrodes and substrate surfaces. Upommafarn and belief, the deposited silicon nitride
layer functions as an etch barrier during the otirétch process.

40. Upon information and belief, Samsung recess chaamnay transistor DRAM,

11
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including at least the structures in the cell anegion of the chip, are also made using a process
that forms an insulating layer overlying the sihcoitride etch barrier layer and the other
structures on the substrate. Upon informationtaiekf, the process deposits insulating
material(s) such as silicon oxide onto the semioatat wafer such that the material(s) overlie
the silicon nitride etch barrier layer.

41.  Upon information and belief, Samsung recess chaamnay transistor DRAM,
including at least the structures in the cell anegion of the chip, are also made using a process
that etches a contact opening so that a contadbedormed. Upon information and belief, a
mask structure is formed, patterned, and usech@contact etch. Upon information and belief,
the etching process etches the insulating matgma] silicon oxide) preferentially over silicon
nitride and etches an opening through the insigdtéiger self-aligned and borderless to the
diffusion region, where the opening formed in theuiting layer by the etch process is aligned
by the silicon nitride etch barrier layer in adalitito the mask and has no contact borders. Upon
information and belief, the etch process does tabt #arough the silicon nitride etch barrier
layer, using it as an etch stop.

42.  Upon information and belief, Samsung recess chaamnay transistor DRAM,
including at least the structures in the cell anegion of the chip, are also made using a process
that anisotropically etches the silicon nitridehebarrier layer underneath the opening, exposing
the diffusion region. Upon information and belidgfe anisotropic etch process preferentially
etches in the vertical direction and does not ately the silicon nitride etch barrier layer on the
sidewalls, and so, simultaneously, this same prosip also forms a spacer of the silicon nitride
etch barrier material on the sidewall of the gd¢eteode.

43.  Upon information and belief, Samsung NAND flash meynincluding but not

12
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limited to the Samsung flash memory K9GDGD8UOB, menufactured using processes that
practice each limitation of at least claim 2 of t6@7 patent.

44.  Upon information and belief, Samsung NAND flash meynincluding at least
the source line contact structures in the arraypregf the chip, are manufactured using a
process that forms a polysilicon gate electroda eemiconductor substrate, where the substrate
has areas next to the gate electrode for the soages, the diffusion regions.

45.  Upon information and belief, Samsung NAND flash meynincluding at least
the source line contact structures in the arrapregf the chip, are also made using a process
that forms an oxide layer on the sidewalls of tblygilicon gate electrode and over the surface
of the silicon substrate, including the diffusi@gion. Upon information and belief, the process
is a thermal oxidation process where the semicandwueafer having polysilicon gate electrodes
on the semiconductor substrate is exposed to heaeipresence of oxygen, forming the oxide
layer. Upon information and belief, this thermaidation process occurs before the formation
the silicon nitride etch barrier layer.

46.  Upon information and belief, Samsung NAND flash meynincluding at least
the source line contact structures in the arrapregf the chip, are also made using a process
that forms a conformal silicon nitride etch bardayer overlying the gate electrode and substrate
surface. Upon information and belief, the progesschemical vapor deposition process that
deposits silicon nitride onto the semiconductorexatch that the deposited layer overlies the
gate electrodes and substrate surfaces. Upommafarn and belief, the deposited silicon nitride
layer functions as an etch barrier during the otirétch process.

47.  Upon information and belief, Samsung NAND flash meynincluding at least

the source line contact structures in the arrapregf the chip, are also made using a process

13
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that forms an insulating layer overlying the sihcaitride etch barrier layer and the other
structures on the substrate. Upon informationtaeiekf, the process deposits insulting
material(s) such as silicon oxide onto the semicatat wafer such that the materials(s) overlie
the silicon nitride etch barrier layer.

48.  Upon information and belief, Samsung NAND flash meynincluding at least
the source line contact structures in the arrapregf the chip, are also made using a process
that etches a contact opening so that a contadbedormed. Upon information and belief, a
mask structure is formed, patterned, and usechécontact etch. Upon information and belief,
the etching process etches the insulating matgma] silicon oxide) preferentially over silicon
nitride and etches an opening through the insigdtéiger self-aligned and borderless to the
diffusion region, where the opening formed in theuiting layer by the etch process is aligned
by the silicon nitride etch barrier layer in adadlitito the mask and has no contact borders. Upon
information and belief, the etch process does tabt #arough the silicon nitride etch barrier
layer, using it as an etch stop.

49.  Upon information and belief, Samsung NAND flash meynincluding at least
the source line contact structures in the arrapregf the chip, are also made using a process
that anisotropically etches the silicon nitridehebarrier layer underneath the opening, exposing
the diffusion region. Upon information and belidgfe anisotropic etch process preferentially
etches in the vertical direction and does not ately the silicon nitride etch barrier layer on the
sidewalls, and so, simultaneously, this same prosip also forms a spacer of the silicon nitride
etch barrier material on the sidewall of the gdéeteode.

50. Upon information and belief, Samsung V-NAND flasemory, including but not

limited to the Samsung flash memory K9AFGD8J0B, mesufactured using processes that

14
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practice each limitation of at least claim 2 of 16@7 patent.

51.  Upon information and belief, Samsung V-NAND flasemory, including at least
the structures in the peripheral region of the carp manufactured using a process that forms a
polysilicon gate electrode on a semiconductor satestwhere the substrate has areas next to the
gate electrode for the source/drains, the diffusegions.

52.  Upon information and belief, Samsung V-NAND flasemory, including at least
the structures in the peripheral region of the chip also made using a process that forms an
oxide layer on the sidewalls of the polysiliconegatectrode and over the surface of the silicon
substrate, including the diffusion region. Upofonmation and belief, the process is a thermal
oxidation process where the semiconductor wafeinggwlysilicon gate electrodes on the
semiconductor substrate is exposed to heat inrdse=pce of oxygen, forming the oxide layer.
Upon information and belief, this thermal oxidatipmocess occurs before the formation the
silicon nitride etch barrier layer.

53.  Upon information and belief, Samsung V-NAND flasemory, including at least
the structures in the peripheral region of the chrp also made using a process that forms a
conformal silicon nitride etch barrier layer ovenly the gate electrode and substrate surface.
Upon information and belief, the process is a cleamiapor deposition process that deposits
silicon nitride onto the semiconductor wafer suwdt the deposited layer overlies the gate
electrodes and substrate surfaces. Upon informatid belief, the deposited silicon nitride
layer functions as an etch barrier during the otirétch process.

54.  Upon information and belief, Samsung V-NAND flasemory, including at least
the structures in the peripheral region of the chip also made using a process that forms an

insulating layer overlying the silicon nitride etihrrier layer and the other structures on the
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substrate. Upon information and belief, the preaiposits insulting material(s) such as silicon
oxide onto the semiconductor wafer such that theernad(s) overlie the silicon nitride etch
barrier layer.

55.  Upon information and belief, Samsung V-NAND flasemory, including at least
the structures in the peripheral region of the chip also made using a process that etches a
contact opening so that a contact can be formgebnuhformation and belief, a mask structure
is formed, patterned, and used for the contact etipon information and belief, the etching
process etches the insulating material (i.e.,milioxide) preferentially over silicon nitride and
etches an opening through the insulating layeradejhed and borderless to the diffusion region,
where the opening formed in the insulting layetthy etch process is aligned by the silicon
nitride etch barrier layer in addition to the masid has no contact borders. Upon information
and belief, the etch process does not etch thrthegkilicon nitride etch barrier layer, using it as
an etch stop.

56. Upon information and belief, Samsung V-NAND flasemory, including at least
the structures in the peripheral region of the carp also made using a process that
anisotropically etches the silicon nitride etchrlearlayer underneath the opening, exposing the
diffusion region. Upon information and belief, theisotropic etch process preferentially etches
in the vertical direction and does not etch awayditicon nitride etch barrier layer on the
sidewalls, and so, simultaneously, this same prosip also forms a spacer of the silicon nitride
etch barrier material on the sidewall of the gd¢eteode.

57. Upon information and belief, Samsung LSI chipsjudag but not limited to the
Samsung LSI chips NFC Controller SSFWRN5X, Imageste S5K2G1XX, and DTV chip

S4LL136X01, are manufactured using processes thatipe each limitation of at least claim 2
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of the '997 patent.

58. Upon information and belief, Samsung LSI chipsjuding at least the MOS
contact structures, are manufactured using a psdbas forms a polysilicon gate electrode on a
semiconductor substrate, where the substrate bas aext to the gate electrode for the
source/drains, the diffusion regions.

59. Upon information and belief, Samsung LSI chipsjuding at least the MOS
contact structures, are also made using a procasforms an oxide layer on the sidewalls of the
polysilicon gate electrode and over the surfaciefsilicon substrate, including the diffusion
region. Upon information and belief, the procesa thermal oxidation process where the
semiconductor wafer having polysilicon gate eled&®on the semiconductor substrate is
exposed to heat in the presence of oxygen, formmagxide layer. Upon information and
belief, this thermal oxidation process occurs bette formation the silicon nitride etch barrier
layer.

60. Upon information and belief, Samsung LSI chips|udng at least the MOS
contact structures, are also made using a proeasforms a conformal silicon nitride etch
barrier layer overlying the gate electrode and sabes surface. Upon information and belief, the
process is a chemical vapor deposition processidaisits silicon nitride onto the
semiconductor wafer such that the deposited layerlies the gate electrodes and substrate
surfaces. Upon information and belief, the depalsdilicon nitride layer functions as an etch
barrier during the contact etch process.

61. Upon information and belief, Samsung LSI chips|udag at least the MOS
contact structures, are also made using a proleasfotms an insulating layer overlying the

silicon nitride etch barrier layer and the otheustures on the substrate. Upon information and
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belief, the process deposits insulting materiad(®h as silicon oxide onto the semiconductor
wafer such that the material(s) overlie the silioitnde etch barrier layer.

62. Upon information and belief, Samsung LSI chips|udag at least the MOS
contact structures, are also made using a proleasstches a contact opening so that a contact
can be formed. Upon information and belief, a metsltcture is formed, patterned, and used for
the contact etch. Upon information and belief,¢b@hing process etches the insulating material
(i.e., silicon oxide) preferentially over silicoitnde and etches an opening through the
insulating layer self-aligned and borderless todiffeision region, where the opening formed in
the insulting layer by the etch process is aligedhe silicon nitride etch barrier layer in
addition to the mask and has no contact bordeponthformation and belief, the etch process
does not etch through the silicon nitride etchibatayer, using it as an etch stop.

63. Upon information and belief, Samsung LSI chips|udag at least the MOS
contact structures, are also made using a proleasaiisotropically etches the silicon nitride
etch barrier layer underneath the opening, expasiagliffusion region. Upon information and
belief, the anisotropic etch process preferentigtibhes in the vertical direction and does not
etch away the silicon nitride etch barrier layertlos sidewalls, and so, simultaneously, this same
process step also forms a spacer of the silicomaietch barrier material on the sidewall of the
gate electrode.

64. Upon information and belief, SEC, SEA, SSI, and $Wa8 knowledge of the
'997 patent and its infringing conduct at leastsi®ctober 24, 2013, when SEC was placed on
notice of its infringement of the '997 patent ifetter sent to representatives of SEC.

65. Upon information and belief, SEC, SEA, and SSljryithe term of the '997

patent, each directly infringed at least claim 2h&f'997 patent by inducing infringement under
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35 U.S.C. § 271(b) by, without authority, adveriggipromoting, marketing, directing or
instructing how to use, offering to sell and/oliegl Samsung semiconductor chips (i.e., DRAM,
flash memory, and LSI chips) and/or products cantgi Samsung semiconductor chips where
those semiconductor chips are made by processegrdwice all of the limitations of one or
more claims of the '997 patent, including at ledatm 2, either literally or under the doctrine of
equivalents.

66. Upon information and belief, Samsukigew that importing into the United
States, and offering to sell, selling, and usinthinithe United States the Samsung
semiconductor chips and/or products containingetubgps infringed the 997 patent because
Samsung knew that its semiconductor chips were faatured by processes that practiced one
or more claims of the '997 patent. Upon informatand belief, Samsurigiew about its
infringing conduct since receiving notice of infyement in October 2013. Home also sued
Samsung for infringement in December 2013 and splesely provided contentions detailing
how Samsung’s manufacturing processes practice@%iepatent claims. Further, Samsung
soughtinter partes review of the '997 patent in December 2014, asggrhterpretations of the
'997 claims that, when applied to the Samsung naatufing processes, would establish
infringement. Thus, Samsung knew that its manufaadbf semiconductor chips (i.e., DRAM,
flash memory, and LSI chips) practiced the claihes’997 patent and would result in
infringement.

67. Upon information and belief, since at October 242 when Home placed SEC
on notice of its infringement, SEC, SEA, and SSiehmduced, under 35 U.S.C. § 271(b),
customers and/or consumers to directly infringe @nmore claims of the '997 patent. SEC,

SEA, and SSI do so with knowledge, or with willhlindness of the fact, that the induced acts
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constitute infringement of the '997 patent. Upoformation and belief, SEC, SEA, and SSI
intend to cause infringement by these customerfbardnsumers. SEC, SEA, and SSI have
taken affirmative steps to induce infringementibtgr alia, creating advertisements that
promote the infringing products, creating an essaled distribution channel for these products
into and within the United States, manufacturingsthproducts in conformity with U.S. laws
and regulations, distributing or making availalistructions or manuals for these products to
purchasers and prospective buyers, and/or provigicignical support, replacement parts, or
services for these products to these purchasehg idnited States. Upon information and belief,
these customers and/or consumers do directly gdrone or more claims of the '997 patent by
importing into the United States, and offering édl, selling, and using within the United States
Samsung semiconductor chips (i.e., DRAM, flash mgyreand LSI chips) and/or products
containing Samsung semiconductor chips where teesgconductor chips are made by
processes that practice all of the limitationstdéast claim 2 of the '997 patent, either liteyall
or under the doctrine of equivalents.

Samsung’s Willful Infringement

68. Samsung’s infringement of the '997 patent has la®hcontinues to be willful.
Home gave Samsung notice of its infringement of @8& patent at least as early as October 24,
2013 when it sent a notice letter to a represeqatati SEC. Shortly thereafter, on December 16,
2013, Home sued Samsungofme Semiconductor Corp. v. Samsung Electronics Co., Ltd. et al.,
Case 1:13-cv-02033-RGA (“Home 17)) asserting th@mnSung’s manufacture of DRAM, flash
memory, and LSI chips infringed the 997 patent.

69. Afterwards, in May 2014, Home offered to license ®97 patent to Samsung —

which Samsung declined.
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70.  On October 24, 2014, Home served Samsung withleetiafringement
contentions in Home 1. These contentions descihiogdSamsung’s manufacture of DRAM,
flash memory, and LSI chips infringed the claimdref '997 patent, including the claims
asserted in this present case. The contentiors based upon and cited to Samsung'’s technical
documentation for its manufacturing processes.

71. In November 2014 and June 2015, Home again offierdidense the '997 patent
to Samsung. Samsung continued to decline thesoffer

72.  On December 17, 2014, Samsung sought cancellatithe @sserted claims
throughinter partes review before the Patent Trial and Appeal BoarthefUnited States Patent
and Trademark Office. During theter partes review process, Samsung read the '997 claims
broadly, asserting interpretations that, when &gjlo Samsung’s own manufacturing processes,
would establish infringement of the asserted claiffisus, Samsung understood that its
manufacture of DRAM, flash memory, and LSI chipswdbinfringe any surviving claims of the
'997 patent. On July 25, 2017, the Federal Circaitfirmed the patentability of claims 2 and 9-
14 of the '997 patent.

73. On October 18, 2017 and again on December 7, 20dme again had
discussions where Home offered to license the {&8ént to Samsung. Again, Samsung
declined to take a license.

74. On May 16, 2018 and again on March 19, 2019, Hameesl Samsung with
additional infringement contentions, providing dailled comparison of the accused processes
with claims 2 and 9-14.

75.  Further confirmation of Samsung’s infringement cameAugust 21, 2019 when

the District Court in Home 1 issued a claim condion order construing the 997 disputed
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claim terms. The Court’s construction, when propapplied, further establishes Samsung’s
infringement, consistent with Home’s long-standimigingement contentions.

76. On September 26, 2019, Home and Samsung agairsgestthe potential for a
license that covered the '997 patent. The pactesd not agree on terms.

77. Samsung has had notice of its infringement of 88 'patent since October 2013.
Since that time, Home sued Samsung and providedietttdescriptions of Samsung’s
infringement based on Samsung’s own manufacturaogichents. Samsung has further taken
positions during the '99ihter partes review, that are sufficiently broad as to estdiblis
infringement. The Federal Circuit has confirmee patentability of the asserted claims and the
Home 1 claim construction order establishes clefaingement, consistent with Home’s long-
standing infringement allegations. Despite abtl8amsung has refused a license and continues
infringe the patents-in-suit. Accordingly, Samsigngfringement of the '997 patent has been

willful.

JURY DEMAND

78.  Plaintiffs hereby requests a trial by jury pursuanRule 38 of the Federal Rules

of Civil Procedure.
PRAYER FOR RELIEF

79.  Plaintiffs are entitled to recover from Samsungdbhenages sustained by
Plaintiffs as a result of Samsung’s wrongful aotam amount subject to proof at trial, which, by
law, cannot be less than a reasonable royaltythegevith interest and costs as fixed by this
Court.

80. Plaintiffs have incurred and will incur attorneyses, costs, and expenses in the

prosecution of this action. The circumstancesisfdispute create an exceptional case within
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the meaning of 35 U.S.C. § 285, and Plaintiffsemttled to recover its reasonable and

necessary attorneys’ fees, costs, and expenses.

81.

Plaintiffs respectfully request that the Court findheir favor and against

Samsung, and that the Court grant Plaintiffs thleviong relief:

ME1 32822202v.1

A.

B.

A judgment that Samsung has infringed the patestiihas alleged herein;
A judgment and order for an accounting of all daesagustained by
Plaintiffs as a result of the acts of infringembptSamsung;

A judgment and order requiring Samsung to pay preetdamages in the
form of a court-determined royalty;

A judgment and order requiring Samsung to pay Bfsrdamages and any
royalties determined to be appropriate pursuaBbtt).S.C. § 284,

A judgment and order requiring Samsung to pay Bftsnncreased damages
under 35 U.S.C. § 284 for Samsung’s willful infrergent;

A judgment and order requiring Samsung to pay Rftsrpre-judgment and
post-judgment interest on the damages awarded;

A judgment and order finding this to be an excemlaase and requiring
Samsung to pay the costs of this action (includithdisbursements) and
attorneys’ fees as provided by 35 U.S.C. § 285; and

Such other and further relief as the Court deemisgnd equitable.
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