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Sources: 

• Samsung, Samsung Solid State Drive White Paper, available at: 
https://download.semiconductor.samsung.com/resources/white-paper/Samsung_SSD_White_Paper.pdf (herein “Samsung SSD 
White Paper”). 

• Samsung, Samsung PM1733 NVMe SSD Product Brief, available at: 
https://download.semiconductor.samsung.com/resources/brochure/PM1733%20NVMe%20SSD.pdf (herein “Samsung 
PM1733 Product Brief”). 

• Samsung, Over-Provisioning Benefits for Samsung Data Center SSDs, available at: 
https://download.semiconductor.samsung.com/resources/white-paper/S190311-SAMSUNG-Memory-Over-Provisioning-
White-paper_10129514063996.pdf (herein “Samsung Over-Provisioning White Paper”). 

• Jalil Boukhobza et al., Flash Memory Integration (ISTE Press Ltd 2017) (herein “Boukhobza”). 

• Hanyeoreum Bae et al., What You Can’t Forget: Exploiting Parallelism for Zoned Namespaces, available at: 
https://www.hotstorage.org/2022/slides/hotstorage22-paper24-presentation_slides.pdf (herein “Bae”). 

• Zoned Storage, SSDs with NVMe Zoned Namespace (ZNS) Support, available at: 
https://zonedstorage.io/docs/introduction/zns (herein “Zoned Storage Introduction”). 

• NVM Express, Zoned Namespace Command Set Specification, Revision 1.1d, (herein “ZNS Specification”). 

• NVM Express, NVM Command Set Specification, Revision 1.1, (herein “NVM Command Set Specification”). 

• NVM Express, NVM Express Base Specification, Revision 2.0d, (herein “NVMe Base Specification”). 

• Samsung, Over-provisioning Maximize the Lifetime and Performance of Your SSD with Small Effect to Earn More, available 
at: https://download.semiconductor.samsung.com/resources/others/Samsung_SSD_845DC_04_Over-provisioning.pdf (herein 
“Samsung Application Note”). 

• Microsoft, Denali the Next Generation High Density Storage Interface, March 2018 OCP Summit (herein “Microsoft Denali 
Presentation”). 
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• Kyuhwa Han et al., ZNS+: Advanced Zoned Namespace Interface for Supporting In-Storage Zone Compaction, 15th USENIX 
Symposium on Operating Systems Design and Implementation (herein “Han”). 

• Jeongdong Choe, EETimes, Samsung’s 3D V-NAND 32L vs 48L–Just Vertical Expansion?, available at: 
https://www.eetimes.com/samsungs-3d-v-nand-32l-vs-48l-just-vertical-expansion/ (herein “EETimes V-NAND Analysis”). 

• Anton Shilov, AnandTech, Samsung Starts Mass Production of 9th Generation V-NAND: 1Tb 3D TLC NAND, available at: 
https://www.anandtech.com/show/21365/samsung-starts-mass-production-of-9th-generation-vnand-1tb-3d-tlc-nand (herein 
“Anand V-NAND Analysis”). 

• Samsung, Next-Generation QLC V-NAND Increases Data Center Profitability, available at: 
https://semiconductor.samsung.com/news-events/tech-blog/next-generation-qlc-v-nand-increases-data-center-profitability/ 
(herein “Samsung Tech Blog”). 

• Matias Bjørling et al., USENIX, Getting Zoned Storage out of the Friend Zone, available at 
https://www.usenix.org/publications/loginonline/getting-zoned-storage-out-friend-zone (herein “Bjørling”). 

• Samsung’s U.S. Patent Application Publication No. 2021/0349781 (herein “Samsung’s ’781 Patent Application”).  

• Samsung’s U.S. Patent Application Publication No. 2024/0319890 (herein “Samsung’s ’890 Patent Application”). 

• Samsung’s Chinese Patent Application Publication No. CN117,055,816A (herein “Samsung’s ’816 Patent Application”). 

• Samsung’s U.S. Patent No. 11,334,250 (herein “Samsung’s ’250 Patent”). 
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No. Claim 
Language 

Samsung’s Accused Instrumentalities 

1pre A storage 
device 
comprising: 

To the extent the preamble is considered a limitation, Samsung’s Accused Instrumentalities contain a 
storage device. 

1a flash memory 
comprising 
erase units; and 

Samsung’s Accused Instrumentalities comprise a flash memory comprising erase units. 

Samsung’s Accused Instrumentalities contain NAND flash memory. 

For example, Samsung’s PM1733 contains NAND flash memory. See: 

 

Source: Samsung PM1733 Product Brief (annotated). 

The flash memory in Samsung’s Accused Instrumentalities comprises blocks (erase units). See: 
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Source: Samsung SSD White Paper, at 17. 

 

Source: Samsung Over-Provisioning White Paper, at 2 (highlighted). 

 

Source: Boukhobza, at 22 (highlighted). 
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Source: Id. at 24. 

1b circuitry to 
receive from a 
host, and 
control 
execution of, 
incoming 
requests 
including data 
write requests 
and erase 
requests, 
wherein each of 
the incoming 
requests is 
accompanied by 
incoming 
address 
information; 

Samsung’s Accused Instrumentalities contain circuitry to receive from a host, and control execution of, 
incoming requests including data write requests and erase requests, wherein each of the incoming 
requests is accompanied by incoming address information. 

Samsung’s Accused Instrumentalities are able to receive and execute a Write command from a host. 

A Write command is a data write request. 

A Write command writes data and metadata, if applicable, to the I/O controller for the logical blocks 
indicated. See: 

 

Source: NVM Command Set Specification, at 53. 

The Write command is accompanied by a Namespace Identifier (“NSID”) that indicates the namespace to 
which the command applies, and a Starting LBA (“SLBA”), which indicates the starting storage location 
to which data is to be written.  The NSID and SLBA together are incoming address information. See: 
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Source: Samsung PM1733 Product Brief (annotated). 
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Source: ZNS Specification, at 18. 
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Source: NVM Command Set Specification, at 107. 
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Source: ZNS Specification, at 18 (annotated). 

 

Source: NVM Command Set Specification, at 54. 

Samsung’s Accused Instrumentalities are able to receive and execute a Zone Management Send 
command specifying a Reset Zone action (erase request) from the host. See: 
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Source: ZNS Specification, at 29. 
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Source: Id. at 30–31. 

 
Source: ZNS Specification, at 42. 

 
Source: Bjørling. 
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Source: ZNS Specification, at 10. 

 
Source: Id. at 30–31. 

The Zone Management Send command is accompanied by a Namespace Identifier (“NSID”) that 
indicates the namespace to which the command applies, and a Starting LBA (“SLBA”), which indicates 
the starting storage location to which the Zone Management Send command applies.  The NSID and 
SLBA together are incoming address information. See: 
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Source: ZNS Specification, at 18. 
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Source: NVM Command Set Specification, at 107. 

 
Source: ZNS Specification, at 29. 

1c wherein said 
circuitry is to, 

Samsung’s Accused Instrumentalities comprise circuitry to, for each of the incoming requests, perform 
what is described in elements [1d] through [1g]. See below. 
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for each of the 
incoming 
requests: 

 
Samsung’s Accused Instrumentalities contain a processor or memory controller that executes firmware 
(circuitry). See: 
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Source: Samsung PM1733 Product Brief. 

 
Source: Source: Samsung SSD White Paper, at 30. 

1d derive, from the 
accompanying 
incoming 
address 
information, a 
first address 
portion and a 

Samsung’s Accused Instrumentalities contain said circuitry to derive, from the accompanying incoming 
address information, a first address portion and a second address portion. 

Samsung’s Accused Instrumentalities are able to derive, from the accompanying incoming address 
information, a Namespace Identifier or NSID (a first address portion) and a starting LBA (a second 
address portion). See: 
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second address 
portion 

 

Source: ZNS Specification, at 18. 
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Source: NVMe Base Specification, at 107. 

 

Source: NVM Command Set Specification, at 54. 

 

Source: ZNS Specification, at 29. 
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1e identify an 
addressed block 
device from the 
first address 
portion, 

Samsung’s Accused Instrumentalities contain said circuitry to identify an addressed block device from 
the first address portion. 

Samsung’s Accused Instrumentalities are able to identify an addressed namespace (block device) from 
the Namespace Identifier or NSID (the first address portion). See: 
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Source: ZNS Specification, at 18. 
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Source: NVMe Base Specification, at 107. 

1f use a first 
division 
operation on the 
second address 
portion, to 
identify an 
addressed 
segment within 
the addressed 
block device, 
wherein the 
addressed 
segment 
corresponds to a 
subset of the 

Samsung’s Accused Instrumentalities contain said circuitry to use a first division operation on the second 
address portion, to identify an addressed segment within the addressed block device, wherein the 
addressed segment corresponds to a subset of the erase units of the flash memory. 

Samsung’s Accused Instrumentalities contain zones (segments) that correspond to subsets of the erase 
units of the flash memory. See: 
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erase units of 
the flash 
memory, and 

 

Source: Bae, at 4. 

 

Source: Zoned Storage Introduction. 
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Source: ZNS Specification, at 8. 

Samsung’s Accused Instrumentalities are able to use a first division operation on the starting LBA 
(second address portion) to identify an addressed zone (segment) within the addressed namespace (block 
device). All zones are equally sized with contiguous non-overlapping ranges of LBAs. See: 
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Source: Id. 
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Source: Id. at 20. 
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Source: Id. at 29. 
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Source: Id. at 32. 

 

Source: Bae, at 4. 
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Source: Microsoft Denali Presentation, at 15. 
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Source: Han, at 149. 

1g for each of the 
data write 
requests, 
identify from 

Samsung’s Accused Instrumentalities contain said circuitry to, for each of the data write requests, identify 
from the first division operation a third address portion, and use a second division operation on the third 
address portion to identify an address value to select one of the erase units from the subset which 
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the first division 
operation a 
third address 
portion, and use 
a second 
division 
operation on the 
third address 
portion to 
identify an 
address value to 
select one of the 
erase units from 
the subset 
which 
corresponds to 
the addressed 
segment and to 
identify a 
storage location 
within the 
selected one of 
the erase units; 

corresponds to the addressed segment and to identify a storage location within the selected one of the 
erase units. 

Samsung’s Accused Instrumentalities are able to identify from the first division operation a third address 
portion, which is the calculated remainder of said division operation. Samsung’s Accused 
Instrumentalities are able to use such remainder to identify an address value to select one of the erase 
units corresponding to the addressed zone (segment), and to identify a logical block and/or page (storage 
location) within such erase unit, using a second division operation. Samsung’s Accused Instrumentalities 
contain multiple equally sized erase units in each zone such that a second division operation is used to 
identify a particular erase unit within a zone. See: 
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Source: ZNS Specification, at 8. 
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Source: Bae, at 4. 
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Source: Microsoft Denali Presentation, at 15. 
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Source: Han, at 149. 

1h wherein said 
circuitry is to 
execute each 
one of the data 

Samsung’s Accused Instrumentalities contain said circuitry to execute each one of the data write requests 
by programming accompanying data into the storage location that was identified for that one of the data 
write requests. 
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write requests 
by 
programming 
accompanying 
data into the 
storage location 
that was 
identified for 
that one of the 
data write 
requests; and 

Samsung’s Accused Instrumentalities are able to execute data write requests by writing (programming) 
data into the identified logical block and/or page (storage location). See: 

 

Source: ZNS Specification, at 20. 
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Source: NVMe Base Specification, at 107. 

 

Source: NVM Command Set Specification, at 54. 

1i wherein said 
circuitry is also 
to execute each 
one of the 
incoming erase 
requests by 
controlling 
erasure in the 
flash memory 

Samsung’s Accused Instrumentalities contain said circuitry to execute each one of the incoming erase 
requests by controlling erasure in the flash memory of one or more of the erase units in the subset 
corresponding to the addressed segment that was identified from the incoming address information 
accompanying the one of the incoming erase requests. 

Samsung’s Accused Instrumentalities are able to execute the Zone Management Send command 
specifying a Reset Zone action (erase request) by controlling erasure of one or more of the erase units 
corresponding to the addressed zone (segment). See: 
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of one or more 
of the erase 
units in the 
subset 
corresponding 
to the addressed 
segment that 
was identified 
from the 
incoming 
address 
information 
accompanying 
the one of the 
incoming erase 
requests. 

The addressed zone was identified from the incoming address information accompanying the one of the 
incoming erase requests. See claim element [1f]. 

 

Source: ZNS Specification, at 29. 
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Source: Id. at 30–31. 

 
Source: ZNS Specification, at 42. 

 
Source: Bjørling. 
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Source: ZNS Specification, at 10. 

 
Source: Id. at 30–31.  

 

Source: Samsung SSD White Paper, at 17. 
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Source: Samsung Over-Provisioning White Paper, at 2 (highlighted). 

 

Source: Boukhobza, at 22 (highlighted). 

 

Source: Boukhobza at 24 (highlighted). 

2 The storage 
device of claim 
1 wherein: said 
circuitry 
comprises at 
least one 
processor; and 
the storage 
device further 
comprises 
instructions 
stored on at 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1. See claim 1. 

Samsung’s Accused Instrumentalities comprise said circuitry comprising at least one processor and 
instructions stored on at least one physical storage medium, said instructions when executed to control 
the at least one processor. 

See: 
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least one 
physical storage 
medium, said 
instructions 
when executed 
to control the at 
least one 
processor. 

 
Source: Samsung PM1733 Product Brief. 
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Source: Source: Samsung SSD White Paper, at 30. 

3pre The storage 
device of claim 
1 wherein: 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1. See claim 1. 

3a said circuitry 
can receive a 
request from a 
host to copy 
host-selected 

Samsung’s Accused Instrumentalities comprise said circuitry able to receive a request from a host to copy 
host-selected data from one storage location in flash memory to another storage location in the flash 
memory, and is to issue commands to the flash memory, in response to the request from the host to copy, 
to read the host-selected data from a first physical storage location in the flash memory and write the 
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data from one 
storage location 
in flash memory 
to another 
storage location 
in the flash 
memory, and is 
to issue 
commands to 
the flash 
memory, in 
response to the 
request from the 
host to copy, to 
read the host-
selected data 
from a first 
physical storage 
location in the 
flash memory 
and write the 
host-selected 
data to a second 
physical storage 
location in the 
flash memory 
without sending 
the data being 
copied to the 
host; 

host-selected data to a second physical storage location in the flash memory without sending the data 
being copied to the host. 

Samsung’s Accused Instrumentalities are able to receive and execute a Copy command from a host. A 
Copy command is a request to copy host-selected data from one storage location in flash memory to 
another storage location in the flash memory. Samsung’s Accused Instrumentalities are able to issue 
commands to the flash memory, in response to the request from the host to copy, to read the host-selected 
data from a first physical storage location in the flash memory and write the host-selected data to a 
second physical storage location in the flash memory without sending the data being copied to the host. 
See: 

 
Source: NVM Command Set Specification at 29. 
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Source: ZNS Specification, at 18. 
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Source: NVM Command Set Specification at 29–37. 

3b the request from 
the host to copy 
is to designate 
destination 
address 
information 
corresponding 
to the second 
physical storage 
location; and 

Samsung’s Accused Instrumentalities comprise circuitry able to receive the request from the host to copy 
which is to designate destination address information corresponding to the second physical storage 
location. 

Samsung’s Accused Instrumentalities are able to receive and execute the Copy command which 
designates destination address information corresponding to the second physical storage location. See: 

 
Source: NVM Command Set Specification at 29. 
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Source: ZNS Specification, at 18. 
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Source: NVM Command Set Specification at 29–37. 
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3c the circuitry is 
to use the first 
division 
operation on the 
designated 
destination 
address 
information to 
identify a 
destination 
segment within 
a destination 
block device. 

Samsung’s Accused Instrumentalities comprise circuitry to use the first division operation on the 
designated destination address information to identify a destination segment within a destination block 
device. 

Samsung’s Accused Instrumentalities are able to the first division operation on the designated destination 
address information to identify a destination zone (segment) within a destination namespace (block 
device). See: 

 
Source: NVM Command Set Specification at 29. 
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Source: ZNS Specification, at 18. 
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Source: NVM Command Set Specification at 29–37. 
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Source: ZNS Specification, at 8. 
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Source: ZNS Specification, at 19. 
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Source: Bae, at 4. 
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Source: Microsoft Denali Presentation, at 15. 
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Source: Han, at 149. 

4 The storage 
device of claim 
3 wherein the 
circuitry is to 

Samsung’s Accused Instrumentalities comprise the storage device of claim 3. See claim 3. 
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identify from 
the destination 
address 
information a 
destination 
logical erase 
unit and is to 
select the 
second physical 
storage location 
to be within a 
physical erase 
unit that is 
already mapped 
to the 
destination 
logical erase 
unit. 

Samsung’s Accused Instrumentalities comprise the circuitry to identify from the destination address 
information a destination logical erase unit and to select the second physical storage location to be within 
a physical erase unit that is already mapped to the destination logical erase unit. 

Samsung’s Accused Instrumentalities are able to identify a destination logical erase unit from the 
destination address information and to select the second storage location to be within a physical block 
(erase unit) mapped to the destination logical erase unit. For example, Samsung’s Accused 
Instrumentalities are able to detect a failure condition of the physical blocks, retire the bad blocks, and 
substitute different blocks for the bad ones, and they maintain a mapping of logical erase units to physical 
erase units to enable them to do this. See: 

 
Source: Microsoft Denali Presentation, at 15. 
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Source: Samsung SSD White Paper, at 19. 

 
Source: Samsung Application Note, at 2. 
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Source: Han, at 149. 

To the extent Samsung argues or the Court finds that this element is not literally satisfied by the 
disclosures cited herein, it is satisfied under the doctrine of equivalents by the disclosures cited herein 
because the accused functionality would be insubstantially different from or function in the same way to 
provide the same result as the relevant claim element. 
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As an example, there is no substantial difference between (1) identifying a destination logical erase unit  
and selecting a physical storage location within a physical erase unit that is mapped to the destination 
logical erase unit and (2) identifying a destination logical erase unit group as well as an offset within the 
erase unit group and selecting a physical storage location within a physical erase unit that corresponds to 
the destination logical erase unit group as well as the offset within the erase unit group. The two ways of 
identification and selection perform substantially the same function in substantially the same way to 
achieve substantially the same result. 

8 The storage 
device of claim 
1 wherein the 
third address 
portion 
specifies a 
location within 
a sequential 
range of 
locations that 
correspond to 
the erase units 
in the subset. 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1. See claim 1. 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1 wherein the third address 
portion specifies a location within a sequential range of locations that correspond to the erase units in the 
subset. 

The calculated remainder of the first division operation (third address portion) specifies a location of a 
logical block, page, and/or erase unit within a sequential range of locations (such as a sequential range of 
logical and/or physical block addresses) that correspond to the erase units of a zone. For example, the 
third address portion can specify a logical block address (LBA) within a sequential range of LBAs of a 
zone. See: 
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Source: ZNS Specification, at 8. 
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Source: Han, at 149. 
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Source: Bae, at 4. 
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Source: Microsoft Denali Presentation, at 15. 

9 The storage 
device of claim 
1 wherein the 
first division 
operation and 
the second 
division 
operation each 
subdivide a 
value obtained 
from the 
incoming 
address 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1. See claim 1. 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1 wherein the first division 
operation and the second division operation each subdivide a value obtained from the incoming address 
information accompanying each of the write requests into respective bitfields. 

Samsung’s Accused Instrumentalities are able to use the first division operation to subdivide the starting 
LBA into respective bitfields and to use the second division operation to subdivide the calculated 
remainder of the first division operation into respective bitfields. See: 
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information 
accompanying 
each of the 
write requests 
into respective 
bitfields. 

 
Source: ZNS Specification, at 8. 
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Source: Id. at 20. 
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Source: Han, at 149. 
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Source: Microsoft Denali Presentation, at 15. 
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Source: Bae, at 4. 

10pre The storage 
device of claim 
1 wherein: 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1. See claim 1. 

10a the storage 
device is to 
store, for each 
segment having 
an erase unit 
which stores 
valid data, a 

Samsung’s Accused Instrumentalities comprise the storage device to store, for each segment having an 
erase unit which stores valid data, a value representing a time since data was programmed. 

Samsung’s Accused Instrumentalities are able to store metadata for each zone (segment) having an erase 
unit which stores valid data. This metadata includes values indicating a time since data was programmed, 
including metadata such as age of stored data or a data retention period. See: 
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value 
representing a 
time since data 
was 
programmed; 
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Source: Samsung’s ’781 Patent Application at Fig. 4, [0067], [0089]–[0090]. 

 
Source: Samsung Over-Provisioning White Paper, at 1. 
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Source: Id. at 6. 
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Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 

 
Source: Samsung Tech Blog. 
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Source: Boukhobza, at 26.  

10b the storage 
device is to 
compare the 
values 

Samsung’s Accused Instrumentalities comprise a storage device to compare the values representing time 
since data was programmed to at least one threshold. 
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representing 
time since data 
was 
programmed to 
at least one 
threshold; 

Samsung’s Accused Instrumentalities are able to compare the metadata to at least one threshold. This 
metadata includes metadata representing a time since the data was programmed in the respective block, 
including metadata such as age of stored data or a data retention period. Samsung’s Accused 
Instrumentalities are capable of determining when the maintained metadata exceeds a threshold (e.g., the 
age of data meets or exceeds a data retention period threshold). See: 
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Source: Samsung’s ’781 Patent Application at Fig. 4, [0067], [0089]–[0090]. 

 
Source: Samsung Over-Provisioning White Paper, at 1. 
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Source: Id. at 6. 
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Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 

 
Source: Samsung Tech Blog. 
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Source: Boukhobza, at 26. 

10c upon detection 
that a specific 
one of the 
values has 

Samsung’s Accused Instrumentalities comprise the circuitry to, upon detection that a specific one of the 
values has satisfied the one or more thresholds, copy data stored at one or more physical storage locations 
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satisfied the one 
or more 
thresholds, the 
circuitry is to 
copy data stored 
at one or more 
physical storage 
locations 
associated with 
the specific one 
of the values 
from a first 
physical erase 
unit to a second 
physical erase 
unit; and 

associated with the specific one of the values from a first physical erase unit to a second physical erase 
unit. 

Samsung’s Accused Instrumentalities are able to copy data from one or more physical storage locations at 
one physical block (erase unit) to another physical block (erase unit) using internal operations, including 
for those blocks where maintained metadata representing time since data was programmed in a block 
meets or exceeds a threshold. See: 

 

 
Source: ZNS Specification, at 41–42. 
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Source: Samsung’s ’781 Patent Application at Fig. 4, [0067], [0089]–[0090]. 

 
Source: Samsung Over-Provisioning White Paper, at 1. 
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Source: Id. at 6. 
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Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 

 
Source: Samsung Tech Blog. 

Samsung Ex. 1011, Page 98 of 349



99 
 

 
Source: Boukhobza, at 26.  

10d the storage 
device is to 
remap a logical 
address for the 

Samsung’s Accused Instrumentalities comprise the storage device to remap a logical address for the data 
being copied from the first physical erase unit to the second physical erase unit. 
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data being 
copied from the 
first physical 
erase unit to the 
second physical 
erase unit. 

Samsung’s Accused Instrumentalities are able to remap the correspondence of the logical address so that 
it instead corresponds to the second physical block (erase unit) after the data is copied from the first 
physical block to the second physical block. Samsung’s Accused Instrumentalities are able to detect a 
failure condition of the physical blocks, retire the bad blocks, and substitute different blocks for the bad 
ones, and they maintain a mapping of logical erase units to physical erase units to enable them to do this.  
See: 

 

 
Source: ZNS Specification, at 41–42. 
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Source: Microsoft Denali Presentation, at 15. 
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Source: Bae, at 4. 

 
Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 
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Source: Han, at 149. 

11pre The storage 
device of claim 
10 wherein: 

Samsung’s Accused Instrumentalities comprise the storage device of claim 10. See claim 10. 
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11a the flash 
memory is to 
have block 
devices, one of 
the block 
devices being 
the addressed 
block device; 
and 

Samsung’s Accused Instrumentalities comprise the flash memory to have block devices, one of the block 
devices being the addressed block device. 

Samsung’s Accused Instrumentalities are able to include multiple namespaces (block devices), one of 
which being the addressed namespace. See: 

 
Source: NVMe Base Specification, at 22. 

 
Source: NVMe Base Specification, at 28. 
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Source: NVMe Base Specification, at 107. 

11b the storage 
device is to 
identify, for the 
data being 
copied, an 
address of a 
logical erase 
unit, the logical 
erase unit being 
associated with 
the addressed 
block device to 
the exclusion of 
each other one 

Samsung’s Accused Instrumentalities comprise the storage device to identify, for the data being copied, 
an address of a logical erase unit, the logical erase unit being associated with the addressed block device 
to the exclusion of each other one of the block devices. 

Samsung’s Accused Instrumentalities are able to identify a logical erase unit and its address for the data 
being copied. Samsung’s Accused Instrumentalities are able to detect a failure condition of the physical 
blocks, retire the bad blocks, and substitute different blocks for the bad ones, and they maintain a 
mapping of logical erase units to physical erase units to enable them to do this. See: 
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of the block 
devices; and 

 
Source: Microsoft Denali Presentation, at 15. 

 
Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 
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Source: Han, at 149. 

The logical erase unit is associated with only the addressed namespace (block device). See: 
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Source: NVMe Base Specification, at 22. 

 
Source: NVMe Base Specification, at 28. 
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Source: NVMe Base Specification, at 107. 

To the extent Samsung argues or the Court finds that this element is not literally satisfied by the 
disclosures cited herein, it is satisfied under the doctrine of equivalents by the disclosures cited herein 
because the accused functionality would be insubstantially different from or function in the same way to 
provide the same result as the relevant claim element. 

As an example, there is no substantial difference between (1) identifying a logical erase unit and (2) 
identifying a logical erase unit group and separately identifying an offset within the erase unit group. The 
two ways of identification perform substantially the same function in substantially the same way to 
achieve substantially the same result. 

11c the storage 
device is to 
remap a 
correspondence 

Samsung’s Accused Instrumentalities comprise the storage device to remap a correspondence between the 
address of the logical erase unit and the first physical erase unit to instead be between the address of the 
logical erase unit and the second physical erase unit. 

Samsung Ex. 1011, Page 111 of 349



112 
 

between the 
address of the 
logical erase 
unit and the first 
physical erase 
unit to instead 
be between the 
address of the 
logical erase 
unit and the 
second physical 
erase unit. 

Samsung’s Accused Instrumentalities are able to remap the correspondence between a logical erase unit 
and the first physical block (erase unit) in response to an internal operation to copy data from a first 
physical block to a second physical block to instead be between the logical erase unit and the second 
physical block. Samsung’s Accused Instrumentalities are able to detect a failure condition of the physical 
blocks, retire the bad blocks, and substitute different blocks for the bad ones, and they maintain a 
mapping of logical erase units to physical erase units to enable them to do this. See: 

 
Source: Microsoft Denali Presentation, at 15. 

Samsung Ex. 1011, Page 112 of 349



113 
 

 
Source: Samsung SSD White Paper, at 19. 

 
Source: Samsung Application Note, at 2. 
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Source: Han, at 149. 
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Source: Bae, at 4. 

To the extent Samsung argues or the Court finds that this element is not literally satisfied by the 
disclosures cited herein, it is satisfied under the doctrine of equivalents by the disclosures cited herein 
because the accused functionality would be insubstantially different from or function in the same way to 
provide the same result as the relevant claim element. 

As an example, there is no substantial difference between (1) remapping the correspondence between a 
logical erase unit and a physical erase unit and (2) remapping the correspondence between a logical erase 
unit group and a physical erase unit group while maintaining an offset within the erase unit group. The 
two ways of remapping perform substantially the same function in substantially the same way to achieve 
substantially the same result. 
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12pre The storage 
device of claim 
1 wherein: 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1. See claim 1. 

12a the flash 
memory is to 
have block 
devices, 
including the 
addressed block 
device; and 

Samsung’s Accused Instrumentalities comprise the flash memory which is to have block devices, 
including the addressed block device. 

Samsung’s Accused Instrumentalities comprise the flash memory which is to have namespaces (block 
devices) including the addressed namespace. See: 

 
Source: NVMe Base Specification, at 22. 

 
Source: NVMe Base Specification, at 28. 
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Source: NVMe Base Specification, at 107. 

12b the storage 
device is to 
store metadata 
on an 
independent 
basis for 
portions of flash 
memory 
associated with 
each one of the 
block devices, 
wherein the 
stored metadata 
is dependent on 

Samsung’s Accused Instrumentalities comprise the storage device to store metadata on an independent 
basis for portions of flash memory associated with each one of the block devices, wherein the stored 
metadata is dependent on an erase count of associated physical memory space. 

Samsung’s Accused Instrumentalities are able to store metadata for each namespace. This metadata 
includes metadata dependent on a number of times the associated physical memory space has been 
erased, including metadata such as wear-leveling information or an erase count. See: 
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an erase count 
of associated 
physical 
memory space; 

 
Source: Samsung’s ’250 Patent at 5:16–38. 
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Source: Samsung Over-Provisioning White Paper, at 1. 
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Source: Id. at 6. 
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Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 

12c the storage 
device is to 
compare the 
metadata to at 
least one 
threshold; 

Samsung’s Accused Instrumentalities comprise the storage device to compare the metadata to at least one 
threshold. 

Samsung’s Accused Instrumentalities are able to compare the metadata to at least one threshold. This 
metadata includes metadata dependent on a number of times the associated memory space has been 
erased, including metadata such as wear-leveling information or an erase count. Samsung’s Accused 
Instrumentalities are capable of determining when the maintained metadata exceeds a threshold (e.g., the 
erase count meets or exceeds a erase count threshold). See: 
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Source: Samsung’s ’250 Patent at 5:16–38. 
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Source: Samsung Over-Provisioning White Paper, at 1. 
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Source: Id. at 6. 
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Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 

12d upon detection 
that specific 
metadata has 
satisfied the one 
or more 
thresholds, the 
circuitry is to 
copy data stored 
at one or more 
physical storage 
locations 
associated with 
the specific 
metadata from a 
first physical 
erase unit to a 
second physical 
erase unit; and 

Samsung’s Accused Instrumentalities comprise circuitry to, upon detection that specific metadata has 
satisfied the one or more thresholds, copy data stored at one of the one or more physical storage locations 
associated with the specific metadata from a first physical erase unit to a second the physical erase unit. 

Samsung’s Accused Instrumentalities are able to copy data from one physical storage location at one 
physical erase unit to another physical erase unit using internal operations. Samsung’s Accused 
Instrumentalities are able to perform such internal operations upon detection that the erase count has 
satisfied the one or more thresholds. See: 
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Source: ZNS Specification, at 41–42. 
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Source: Samsung’s ’250 Patent at 5:16–38. 
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Source: Samsung Over-Provisioning White Paper, at 1. 
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Source: Id. at 6. 
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Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 

12e the storage 
device is to 
remap a logical 
erase unit value 
associated with 
the third 
address portion 
from the first 
physical erase 
unit to the 
second physical 
erase unit. 

Samsung’s Accused Instrumentalities comprise the storage device to remap the logical erase unit value 
associated with the third address portion from the first physical erase unit to the second physical erase 
unit. 

Samsung’s Accused Instrumentalities are able to remap the correspondence of the logical erase unit value 
so that it instead corresponds to the second physical block (erase unit) after the data is copied from the 
first physical block to the second physical block. Samsung’s Accused Instrumentalities are able to detect 
a failure condition of the physical blocks, retire the bad blocks, and substitute different blocks for the bad 
ones, and they maintain a mapping of logical erase units to physical erase units to enable them to do this. 
The logical erase unit value is associated with the third address portion. See: 
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Source: ZNS Specification, at 41–42. 
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Source: Microsoft Denali Presentation, at 15. 

 
Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 
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Source: Han, at 149. 

To the extent Samsung argues or the Court finds that this element is not literally satisfied by the 
disclosures cited herein, it is satisfied under the doctrine of equivalents by the disclosures cited herein 
because the accused functionality would be insubstantially different from or function in the same way to 
provide the same result as the relevant claim element. 
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As an example, there is no substantial difference between (1) remapping a logical erase unit 
corresponding to a physical erase unit and (2) remapping a logical erase unit group corresponding to a 
physical erase unit group while maintaining an offset within the erase unit group. The two ways of 
remapping perform substantially the same function in substantially the same way to achieve substantially 
the same result. 

13pre The storage 
device of claim 
1 wherein: 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1. See claim 1. 

13a the erase units 
of the flash 
memory are 
physical erase 
units; 

Samsung’s Accused Instrumentalities comprise erase units of the flash memory that are physical erase 
units. 

Samsung’s Accused Instrumentalities comprise NAND flash memory that comprises physical blocks 
(erase units). 

See: 

 
Source: Samsung SSD White Paper, at 17. 
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Source: Samsung Over-Provisioning White Paper, at 2 (highlighted). 

 
Source: Boukhobza, at 22 (highlighted). 

 
Source: Id. at 24. 

13b the circuitry is 
to use the 
second division 
operation to 

Samsung’s Accused Instrumentalities comprise the circuitry to use the second division operation to 
identify a logical erase unit, wherein each logical erase unit is mapped to one of the physical erase units. 

Samsung’s Accused Instrumentalities are able to use the second division operation to identify a logical 
erase unit which is mapped to one of the physical blocks (erase units). Samsung’s Accused 
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identify a 
logical erase 
unit, wherein 
each logical 
erase unit is 
mapped to one 
of the physical 
erase units; and 

Instrumentalities contain multiple equally sized erase units in each zone such that a division operation is 
used to identify a particular erase unit within a zone. See: 

 

Source: Bae, at 4. 
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Source: Microsoft Denali Presentation, at 15. 
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Source: Han, at 149. 

Samsung Ex. 1011, Page 142 of 349



143 
 

 
Source: ZNS Specification, at 8. 

Samsung’s Accused Instrumentalities are able to detect a failure condition of the physical blocks, retire 
the bad blocks, and substitute different blocks for the bad ones, and they maintain a mapping of logical 
erase units to physical erase units to enable them to do this. See: 
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Source: Samsung SSD White Paper, at 19. 

 
Source: Samsung Application Note, at 2. 

 

To the extent Samsung argues or the Court finds that this element is not literally satisfied by the 
disclosures cited herein, it is satisfied under the doctrine of equivalents by the disclosures cited herein 
because the accused functionality would be insubstantially different from or function in the same way to 
provide the same result as the relevant claim element. 

As an example, there is no substantial difference between (1) identifying a logical erase unit mapped to a 
physical erase unit and (2) identifying a logical erase unit group mapped to a physical erase unit group 
and separately identifying an offset within the erase unit group. The two ways of identification perform 
substantially the same function in substantially the same way to achieve substantially the same result. 

13c the storage 
device is to 
detect a failure 

Samsung’s Accused Instrumentalities comprise the storage device to detect a failure condition of the 
physical erase units and to remap each logical erase unit which corresponds to one of the physical erase 
units for which the failure condition is detected to instead correspond to one of the physical erase units 
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condition of the 
physical erase 
units and is to 
remap each 
logical erase 
unit which 
corresponds to 
one of the 
physical erase 
units for which 
the failure 
condition is 
detected to 
instead 
correspond to 
one of the 
physical erase 
units for which 
the failure 
condition has 
not been 
detected and is 
to utilize the 
remapped 
correspondence 
to service one 
or more of the 
incoming data 
access requests. 

for which the failure condition has not been detected and to utilize the remapped correspondence to 
service one or more of the incoming data access requests. 

Samsung’s Accused Instrumentalities are able to detect a failure condition of the physical blocks, retire 
the bad blocks, and substitute different blocks for the bad ones. Samsung’s Accused Instrumentalities are 
able to remap the logical erase unit to physical erase unit correspondence accordingly and to utilize the 
remapped correspondence to service one or more of the incoming data access requests. See: 

 

Source: Microsoft Denali Presentation, at 15. 
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Source: Samsung SSD White Paper, at 19. 

 

Source: Samsung Application Note, at 2. 
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Source: Han, at 149. 
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Source: Bae, at 4. 

 

To the extent Samsung argues or the Court finds that this element is not literally satisfied by the 
disclosures cited herein, it is satisfied under the doctrine of equivalents by the disclosures cited herein 
because the accused functionality would be insubstantially different from or function in the same way to 
provide the same result as the relevant claim element. 

As an example, there is no substantial difference between (1) remapping a logical erase unit 
corresponding to a physical erase unit and (2) remapping a logical erase unit group corresponding to a 
physical erase unit group and maintaining an offset within the erase unit group. The two ways of 
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identification perform substantially the same function in substantially the same way to achieve 
substantially the same result. 

14pre The storage 
device of claim 
1 wherein the 
storage device 
is to: 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1. See claim 1. 

14a store, for each 
segment having 
an erase unit 
which stores 
valid data, a 
value 
representing a 
time since data 
was 
programmed; 

Samsung’s Accused Instrumentalities comprise the storage device to store, for each segment having an 
erase unit which stores valid data, a value representing a time since data was programmed. 

Samsung’s Accused Instrumentalities are able to store metadata for each zone having an erase unit which 
stores valid data. This metadata includes values indicating a time since data was programmed, including 
metadata such as age of stored data or a data retention period. See: 
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Source: Samsung’s ’781 Patent Application at Fig. 4, [0067], [0089]–[0090]. 

 
Source: Samsung Over-Provisioning White Paper, at 1. 
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Source: Id. at 6. 
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Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 

 
Source: Samsung Tech Blog. 
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Source: Boukhobza, at 26. 

14b compare the 
values 
representing 
time since data 

Samsung’s Accused Instrumentalities comprise the storage device to compare the values representing 
time since data was programmed to at least one threshold. 
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was 
programmed to 
at least one 
threshold; and 

Samsung’s Accused Instrumentalities are able to maintain metadata representing a time since the data was 
programmed, including metadata such as age of stored data or a data retention period. Samsung’s 
Accused Instrumentalities are capable of comparing the maintained metadata to at least one threshold 
(e.g., the age of data meets or exceeds a data retention period threshold). See: 
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Source: Samsung’s ’781 Patent Application at Fig. 4, [0067], [0089]–[0090]. 

 
Source: Samsung Over-Provisioning White Paper, at 1. 
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Source: Id. at 6. 
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Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 

 
Source: Samsung Tech Blog. 
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Source: Boukhobza, at 26. 

14c responsive to 
detection of a 
condition that a 
specific one of 

Samsung’s Accused Instrumentalities comprise the storage device to, responsive to detection of a 
condition that a specific one of the values representing time since data was programmed has satisfied the 
one or more thresholds, transmit information to a host wherein such transmitted information conveys 
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the values 
representing 
time since data 
was 
programmed 
has satisfied the 
one or more 
thresholds, 
transmit 
information to a 
host wherein 
such transmitted 
information 
conveys address 
information for 
data stored at 
one or more 
physical storage 
locations 
associated with 
the specific one 
of the values. 

address information for data stored at one or more physical storage locations associated with the specific 
one of the values. 

Samsung’s Accused Instrumentalities are able to, responsive to detection that the tracked metadata has 
satisfied the one or more thresholds, transmit to the host information conveying address information for 
the corresponding data. 

Samsung’s Accused Instrumentalities are able to compare the metadata to at least one threshold and, 
responsive to detection that specific metadata has satisfied the at least one threshold, notifying the host by 
recommending that the host initiate a reset of that zone. The controller can schedule an internal operation 
related to background operations on the NAND flash, after detecting that metadata has met or exceeded a 
threshold, and notify the host by using Reset Zone Recommended for the zone, which indicates to the 
host that the controller recommends the host initiate a reset of that zone. 

ZNS Specification defines a “Reset Zone Recommended” field, which is information accessible to the 
host which indicates that certain condition was detected for a zone such that the memory device 
recommends the reset of that zone. See: 
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Source: ZNS Specification, at 41–42. 
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Source: Id. at 28. 

Samsung’s Accused Instrumentalities are able to transmit to the host the ZSLBA (address information) 
corresponding to the zone with a Zone Descriptor, or, alternatively, with a Changed Zone List Log Page. 
See: 
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Source: Id. at 33. 

 

 
Source: Id. at 27–28. 
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Source: Id. at 35. 

This metadata includes values representing time since data was programmed, including metadata such as 
age of stored data or a data retention period. See: 
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Source: Samsung’s ’781 Patent Application at Fig. 4, [0067], [0089]–[0090]. 

 
Source: Samsung Over-Provisioning White Paper, at 1. 
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Source: Id. at 6. 
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Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 

 
Source: Samsung Tech Blog. 
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Source: Boukhobza, at 26. 

15pre The storage 
device of claim 
1 wherein: 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1. See claim 1. 
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15a the flash 
memory is to 
have block 
devices, 
including the 
addressed block 
device; and 

Samsung’s Accused Instrumentalities comprise the flash memory which is to have block devices, 
including the addressed block device. 

Samsung’s Accused Instrumentalities are able to have namespaces (block devices) including the 
addressed namespace. See: 

 
Source: NVMe Base Specification, at 22. 

 
Source: NVMe Base Specification, at 28. 
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Source: NVMe Base Specification, at 107. 

15b the storage 
device is further 
to: 

Samsung’s Accused Instrumentalities satisfy this claim element. Samsung’s Accused Instrumentalities 
comprise the storage device which are able to perform what is described in claim elements [15c] to [15e]. 
See claim elements [15c] to [15e]. 

15c store metadata 
on an 
independent 
basis for 
portions of flash 
memory 
associated with 
each one of the 
block devices, 

Samsung’s Accused Instrumentalities comprise the storage device which is to store metadata on an 
independent basis for portions of flash memory associated with each one of the block devices. 

Samsung’s Accused Instrumentalities are able to store metadata on an independent basis for portions of 
flash memory associated with each namespace (block device). See: 
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Source: Samsung’s ’781 Patent Application at Fig. 4, [0067], [0089]–[0090]. 

 
Source: Samsung Over-Provisioning White Paper, at 1. 

Samsung Ex. 1011, Page 187 of 349



188 
 

 

Samsung Ex. 1011, Page 188 of 349



189 
 

 
Source: Id. at 6. 
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Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 

 
Source: Samsung Tech Blog. 
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Source: Boukhobza, at 26. 
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Source: Samsung’s ’250 Patent at 5:16–38. 

15d receive a query, 
issued by a 
host, directed to 
a specific one of 
the block 
devices, and 

Samsung’s Accused Instrumentalities comprise the storage device to receive a query, issued by a host, 
directed to a specific one of the block devices. 

Samsung’s Accused Instrumentalities are able to receive a query from a host that is directed to a specific 
namespace (block device). See: 
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Source: ZNS Specification, at 18. 
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Source: NVMe Base Specification, at 22. 

 
Source: NVMe Base Specification, at 28. 
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Source: NVMe Base Specification, at 107. 

15e responsive to 
the query, 
compare the 
metadata to at 
least one 
threshold, to 
identify specific 
metadata, and 
transmit 
information to 
the host 
wherein such 
transmitted 
information 

Samsung’s Accused Instrumentalities comprise the storage device to, responsive to the query, compare 
the metadata to at least one threshold, to identify specific metadata, and transmit information to the host 
wherein such transmitted information conveys address information for data stored at one or more 
physical storage locations associated with the specific metadata. 

On information and belief, Samsung’s Accused Instrumentalities are able to, in response to a query from 
the host, compare the metadata to a threshold and transmit address information to the host for data 
associated with identified specific metadata. See: 
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conveys address 
information for 
data stored at 
one or more 
physical storage 
locations 
associated with 
the specific 
metadata. 
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Source: Samsung’s ’781 Patent Application at Fig. 4, [0067], [0089]–[0090]. 

 
Source: Samsung Over-Provisioning White Paper, at 1. 
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Source: Id. at 6. 
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Source: Samsung SSD White Paper, at 19. 
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Source: Samsung Application Note, at 2. 

 
Source: Samsung Tech Blog. 
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Source: Boukhobza, at 26. 
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Source: Samsung’s ’250 Patent at 5:16–38. 

18pre The storage 
device of claim 
1 wherein: 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1. See claim 1. 

18a the flash 
memory 
comprises 

Samsung’s Accused Instrumentalities comprise the flash memory comprising multiple planes. 

Samsung’s Accused Instrumentalities comprise a NAND flash memory which comprises multiple planes. 

See: 
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multiple planes; 
and 

 
Source: EETimes V-NAND Analysis (highlighted). 
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Source: Anand V-NAND Analysis (annotated). 
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Source: Han, at 149. 

18b the circuitry is 
to, for each one 
of a set of the 
data write 
requests having 
sequential 
addressing, 
identify a 
commonly 
addressed page 
and 
concurrently 
write data 
accompanying 

Samsung’s Accused Instrumentalities comprise the circuitry to, for each one of a set of the data write 
requests having sequential addressing, identify a commonly addressed page and concurrently write data 
accompanying the set of write requests into respective ones of the multiple planes in a manner 
corresponding to the commonly addressed page. 

Samsung’s Accused Instrumentalities are able to receive and execute a Write command which is a data 
write request having sequential addressing. See: 

 
Source: ZNS Specification, at 20. 
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the set of write 
requests into 
respective ones 
of the multiple 
planes in a 
manner 
corresponding 
to the 
commonly 
addressed page. 

 
Source: ZNS Specification, at 9. 

Samsung’s Accused Instrumentalities are able to identify a commonly addressed page and write data 
accompanying the set of incoming data access requests concurrently into respective ones of the multiple 
planes in a manner corresponding to the commonly addressed page. See: 
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Source: Han, at 149. 
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Source: Samsung’s ’890 Patent Application at Fig. 7, [0027]–[0028], [0113]–[0121]. 
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Translation:  
 
Left side of figure: “Figure 1” 
 
White box under Zone 1 box: “Zone Mapping” 
 
Top right caption: 

“Large Zone 
• Spanning multiple dies 
• High performance” 
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Translation:  
 
“[0003] When the size of a ZNS SSD zone is small, the zone spans fewer dies, 
so the data transmission bandwidth for the zone is small; when the size of a ZNS 
SSD zone is large, the zone spans more dies, so the data transmission bandwidth 
for the zone can be improved. When the size of a zone is large, the zone may 
store files with different lifespans, so the files stored in the zone may not be 
invalidated at the same time, resulting in the zone being unable to be reset and 
recycled in time. In this case, the storage space utilization rate of the ZNS SSD 
is low.” 
 
 

 
Translation:  
 
“[0042] Fig. 1 shows a schematic diagram of the relationship between the data 
transmission bandwidth of a zone and the size of the zone for a ZNS SSD.  
 
[0043] Referring to a) in Fig. 1, when the size of a ZNS SSD zone is large, it 
can span multiple dies, which can ensure a higher data transmission bandwidth. 

Samsung Ex. 1011, Page 219 of 349



220 
 

Referring to b) in Fig. 1, when the size of a zone is small, it only spans a single 
die, which reduces the data transmission bandwidth for the zone and reduces 
the data transmission performance.” 

 

Source: Samsung’s ’816 Patent Application at Fig. 1a, [0003], [0042]–[0043].  

19pre A storage 
device 
comprising: 

To the extent the preamble is considered a limitation, Samsung’s Accused Instrumentalities contain a 
storage device. 

19a flash memory 
comprising 
erase units; and 

Samsung’s Accused Instrumentalities contain a flash memory comprising erase units. 

Samsung’s Accused Instrumentalities contain NAND flash memory. 

For example, Samsung’s PM1733 contains NAND flash memory. See: 

 
Source: Samsung PM1733 Product Brief (annotated). 

The flash memory in Samsung’s Accused Instrumentalities comprises blocks (erase units). See: 
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Source: Samsung SSD White Paper, at 17. 

 
Source: Samsung Over-Provisioning White Paper, at 2 (highlighted). 

 
Source: Boukhobza, at 22 (highlighted). 
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Source: Id. at 24. 

19b circuitry to 
receive from a 
host, and 
control 
execution of, 
incoming 
requests 
including data 
write requests 
and erase 
requests, 
wherein each of 
the incoming 
requests is 
accompanied by 
incoming 
address 
information; 

Samsung’s Accused Instrumentalities contain circuitry to receive from a host, and control execution of, 
incoming requests including data write requests and erase requests, wherein each of the incoming 
requests is accompanied by incoming address information. 

Samsung’s Accused Instrumentalities are able to receive and execute a Write command from a host. 

A Write command is a data write request. 

A Write command writes data and metadata, if applicable, to the I/O controller for the logical blocks 
indicated. See: 

 
Source: NVM Command Set Specification, at 53. 

The Write command is accompanied by a Namespace Identifier (“NSID”) that indicates the namespace to 
which the command applies, and a Starting LBA (“SLBA”), which indicates the starting storage location 
to which data is to be written.  The NSID and SLBA together are incoming address information. See: 
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Source: Samsung PM1733 Product Brief (annotated). 
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Source: ZNS Specification, at 18. 
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Source: NVM Command Set Specification, at 107. 
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Source: ZNS Specification, at 18 (annotated). 

 
Source: NVM Command Set Specification, at 54. 

Samsung’s Accused Instrumentalities are able to receive and execute a Zone Management Send 
command specifying a Reset Zone action (erase request) from the host. See: 
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Source: ZNS Specification, at 29. 
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Source: Id. at 30–31. 

 
Source: ZNS Specification, at 42. 

 
Source: Bjørling. 
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Source: ZNS Specification, at 10. 

 
Source: Id. at 30–31. 

The Zone Management Send command is accompanied by a Namespace Identifier (“NSID”) that 
indicates the namespace to which the command applies, and a Starting LBA (“SLBA”), which indicates 
the starting storage location to which the Zone Management Send command applies.  The NSID and 
SLBA together are incoming address information. See: 
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Source: ZNS Specification, at 18. 
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Source: NVM Command Set Specification, at 107. 

 
Source: ZNS Specification, at 29. 

19c wherein said 
circuitry is to, 

Samsung’s Accused Instrumentalities comprise circuitry to, for each of incoming requests, perform what 
is described in elements [19d] through [19g]. See below. 
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for each of the 
incoming 
requests: 

Samsung’s Accused Instrumentalities contain a processor or memory controller that executes firmware 
(circuitry). See: 

 
Source: Samsung PM1733 Product Brief. 
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Source: Source: Samsung SSD White Paper, at 30. 

19d derive, from the 
accompanying 
incoming 
address 
information, a 
first address 
portion and a 

Samsung’s Accused Instrumentalities contain said circuitry to derive, from the accompanying incoming 
address information, a first address portion and a second address portion. 

Samsung’s Accused Instrumentalities are able to derive, from the accompanying incoming address 
information, a Namespace Identifier or NSID (a first address portion) and a starting LBA (a second 
address portion). See: 
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second address 
portion, 

 
Source: ZNS Specification, at 18. 
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Source: NVMe Base Specification, at 107. 

 
Source: NVM Command Set Specification, at 54. 

 
Source: ZNS Specification, at 29. 
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19e identify an 
addressed block 
device from the 
first address 
portion, 

Samsung’s Accused Instrumentalities contain said circuitry to identify an addressed block device from 
the first address portion. 

Samsung’s Accused Instrumentalities are able to identify an addressed namespace (block device) from 
the Namespace Identifier or NSID (the first address portion). See: 
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Source: ZNS Specification, at 18. 
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Source: NVMe Base Specification, at 107. 

19f use a first 
operation on the 
second address 
portion to 
subdivide the 
incoming 
address 
information into 
first bit fields, 
and to identify 
an addressed 
segment within 
the addressed 
block device 
from a first one 

Samsung’s Accused Instrumentalities contain said circuitry to use a first operation on the second address 
portion to subdivide the incoming address information into first bit fields, and to identify an addressed 
segment within the addressed block device from a first one of the first bit fields, wherein the addressed 
segment corresponds to a subset of the erase units of the flash memory. 

Samsung’s Accused Instrumentalities contain zones (segments) that correspond to subsets of the erase 
units of the flash memory. See: 
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of the first bit 
fields, wherein 
the addressed 
segment 
corresponds to a 
subset of the 
erase units of 
the flash 
memory, and 

 
Source: Bae, at 4. 

 
Source: Zoned Storage Introduction. 
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Source: ZNS Specification, at 8. 

Samsung’s Accused Instrumentalities are able to use a first operation on the starting LBA to subdivide it 
into bit fields and to identify an addressed zone (segment) within the addressed namespace (block device) 
from a first bit field. All zones are equally sized with contiguous non-overlapping ranges of LBAs. See: 
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Source: Id. 
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Source: Id. at 20. 
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Source: Id. at 29. 
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Source: Id. at 32. 

 
Source: Bae, at 4. 
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Source: Microsoft Denali Presentation, at 15. 
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Source: Han, at 149. 

19g for each of the 
data write 
requests, use a 
second one of 
the first bit 

Samsung’s Accused Instrumentalities contain said circuitry to, for each of the data write requests, use a 
second one of the first bit fields as a third address portion, and use a second division operation to 
subdivide third address portion into second bit fields, to identify an address value to select one of the 
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fields as a third 
address portion 
and use a 
second 
operation to 
subdivide the 
third address 
portion into 
second bit 
fields, to 
identify an 
address value to 
select one of the 
erase units from 
a first one of the 
second bit fields 
and to identify a 
storage location 
within the 
selected one of 
the erase units 
from a second 
one of the 
second bit 
fields; 

erase units from a first one of the second bit fields and to identify a storage location within the selected 
one of the erase units from a second one of the second bit fields. 

Samsung’s Accused Instrumentalities are able to, for each Write command (data write request), use a 
second bit field of the starting LBA as a third address portion. Samsung’s Accused Instrumentalities are 
able to further subdivide the third address portion to identify an address value to select one of the erase 
units corresponding to the zone addressed by the first bit field, and to identify a logical block and/or page 
(storage location) within such erase unit, using a second division operation. Samsung’s Accused 
Instrumentalities contain multiple equally sized erase units in each zone such that the third address 
portion is further subdivided to identify an address value to select a particular erase unit within a zone. 
See: 
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Source: ZNS Specification, at 8. 
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Source: Han, at 149. 
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Source: Bae, at 4. 
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Source: Microsoft Denali Presentation, at 15. 
 

19h wherein said 
circuitry is to 
execute each 
one of the data 
write requests 
by 
programming 
accompanying 
data into the 
storage location 
that was 
identified for 
that one of the 

Samsung’s Accused Instrumentalities contain said circuitry to execute each one of the data write requests 
by programming accompanying data into the storage location that was identified for that one of the data 
write requests. 

Samsung’s Accused Instrumentalities are able to execute data write requests by writing (programming) 
data into the identified logical block and/or page (storage location). See: 
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data write 
requests; 

 
Source: ZNS Specification, at 20. 
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Source: NVMe Base Specification, at 107. 

 
Source: NVM Command Set Specification, at 54. 

19i wherein said 
circuitry is also 
to execute each 
one of the 
incoming erase 
requests by 
controlling 
erasure in the 
flash memory 

Samsung’s Accused Instrumentalities contain said circuitry to execute each one of the incoming erase 
requests by controlling erasure in the flash memory of one or more of the erase units in the subset 
corresponding to the addressed segment that was identified from the incoming address information 
accompanying the one of the incoming erase requests. 

Samsung’s Accused Instrumentalities are able to execute the Zone Management Send command 
specifying a Reset Zone action (erase request) by controlling erasure of one or more of the erase units 
corresponding to the addressed zone (segment). See: 
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of one or more 
of the erase 
units in the 
subset 
corresponding 
to the addressed 
segment that 
was identified 
from the 
incoming 
address 
information 
accompanying 
the one of the 
incoming erase 
requests. 

The addressed zone was identified from the incoming address information accompanying the one of the 
incoming erase requests. See claim element [19f]. 
 

 
Source: ZNS Specification, at 29. 
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Source: Id. at 30–31. 

 
Source: ZNS Specification, at 42. 

 
Source: Bjørling. 
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Source: ZNS Specification, at 10. 

 
Source: Id. at 30–31.  

 
Source: Samsung SSD White Paper, at 17. 

 
Source: Samsung Over-Provisioning White Paper, at 2 (highlighted). 
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Source: Boukhobza, at 22 (highlighted). 

 
Source: Boukhobza at 24 (highlighted). 

20pre A storage 
device 
comprising: 

To the extent the preamble is considered a limitation, Samsung’s Accused Instrumentalities contain a 
storage device. 

20a flash memory, 
the flash 
memory to have 
one or more 
block devices at 
a hierarchically-
superior level, 
segments within 
each of the 
block devices at 
a hierarchically-
intermediate 

Samsung’s Accused Instrumentalities comprise flash memory which is to have one or more block devices 
at a hierarchically-superior level, segments within each of the block devices at a hierarchically-
intermediate level, and addressable storage locations within each of the segments at a hierarchically-
inferior level, each segment corresponding to a respective, mutually exclusive set of one or more erase 
units, each segment being associated with only one of the block devices, each erase unit being associated 
with only one of the segments. 

Samsung’s Accused Instrumentalities comprise NAND flash memory. 

For example, Samsung’s PM1733 contains NAND flash memory. See: 
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level, and 
addressable 
storage 
locations within 
each of the 
segments at a 
hierarchically-
inferior level, 
each segment 
corresponding 
to a respective, 
mutually 
exclusive set of 
one or more 
erase units, each 
segment being 
associated with 
only one of the 
block devices, 
each erase unit 
being associated 
with only one of 
the segments; 
and 

 
Source: Samsung PM1733 Product Brief (annotated). 

The NAND flash memory in Samsung’s Accused Instrumentalities comprises blocks (erase units). See: 

 
Source: Samsung SSD White Paper, at 17. 
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Source: Samsung Over-Provisioning White Paper, at 2 (highlighted). 

 
Source: Boukhobza, at 22 (highlighted). 

 
Source: Id. at 24. 

Samsung’s Accused Instrumentalities are able to have zones (segments) at a hierarchically-intermediate 
level. Each zone corresponds to a mutually exclusive set of one or more erase units which are associated 
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with only one zone. Samsung’s Accused Instrumentalities are able to addressable storage locations within 
each zone at a hierarchically-inferior level. See: 

 
Source: Bae, at 4. 

 
Source: Zoned Storage Introduction. 
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Source: ZNS Specification, at 8. 

Samsung’s Accused Instrumentalities are able to have one or more namespaces (block devices) at a 
hierarchically-superior level. Each zone is associated with only one of the namespaces. See: 
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Source: Id. 
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Source: NVMe Base Specification, at 22. 

 
Source: NVMe Base Specification, at 28. 
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Source: NVMe Base Specification, at 107. 

20b circuitry to 
receive from a 
host, and 
control 
execution of, 
incoming 
requests 
including data 
write requests 
and erase 
requests, 
wherein each of 
the incoming 
requests is 

Samsung’s Accused Instrumentalities comprise circuitry to receive from a host, and control execution of, 
incoming requests including data write requests and erase requests, wherein each of the incoming 
requests is accompanied by incoming address information. 

Samsung’s Accused Instrumentalities are able to receive and execute a Write command from a host. 

A Write command is a data write request. 

A Write command writes data and metadata, if applicable, to the I/O controller for the logical blocks 
indicated. See: 
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accompanied by 
incoming 
address 
information; 

Source: NVM Command Set Specification, at 53. 

The Write command is accompanied by a Namespace Identifier (“NSID”) that indicates the namespace to 
which the command applies, and a Starting LBA (“SLBA”), which indicates the starting storage location 
to which data is to be written.  The NSID and SLBA together are incoming address information. See: 

 
Source: Samsung PM1733 Product Brief (annotated). 
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Source: ZNS Specification, at 18. 
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Source: NVM Command Set Specification, at 107. 
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Source: ZNS Specification, at 18 (annotated). 

 
Source: NVM Command Set Specification, at 54. 

Samsung’s Accused Instrumentalities are able to receive and execute a Zone Management Send 
command specifying a Reset Zone action (erase request) from the host. See: 
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Source: ZNS Specification, at 29. 
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Source: Id. at 30–31. 

 
Source: ZNS Specification, at 42. 

 
Source: Bjørling. 
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Source: ZNS Specification, at 10. 

 
Source: Id. at 30–31. 

The Zone Management Send command is accompanied by a Namespace Identifier (“NSID”) that 
indicates the namespace to which the command applies, and a Starting LBA (“SLBA”), which indicates 
the starting storage location to which the Zone Management Send command applies.  The NSID and 
SLBA together are incoming address information. See: 
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Source: ZNS Specification, at 18. 
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Source: NVM Command Set Specification, at 107. 

 
Source: ZNS Specification, at 29. 

20c wherein said 
circuitry is to, 

Samsung’s Accused Instrumentalities comprise circuitry to, for each of the incoming requests, perform 
what is described in elements [20d] through [20g]. See below. 
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for each of 
incoming 
requests: 

 
Samsung’s Accused Instrumentalities contain a processor or memory controller that executes firmware 
(circuitry). See: 
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Source: Samsung PM1733 Product Brief. 

 
Source: Source: Samsung SSD White Paper, at 30. 

20d derive a first 
address portion 
and a second 
address portion, 

Samsung’s Accused Instrumentalities contain said circuitry to derive a first address portion and a second 
address portion. 

Samsung’s Accused Instrumentalities are able to derive a Namespace Identifier or NSID (a first address 
portion) and a starting LBA (a second address portion). See: 
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Source: ZNS Specification, at 18. 
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Source: NVMe Base Specification, at 107. 

 
Source: NVM Command Set Specification, at 54. 

 
Source: ZNS Specification, at 29. 
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20e identify an 
addressed one 
of the block 
devices from 
the first address 
portion, 

Samsung’s Accused Instrumentalities comprise said circuitry to identify an addressed one of the block 
devices from the first address portion. 

Samsung’s Accused Instrumentalities are able to identify an addressed namespace (block device) from 
the Namespace Identifier or NSID (the first address portion). See: 
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Source: ZNS Specification, at 18. 
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Source: NVMe Base Specification, at 107. 

20f use a first 
operation to 
subdivide the 
second address 
portion into first 
bit fields, and to 
identify an 
addressed 
segment within 
the addressed 
block device 
from a first one 
of the first bit 
fields, and to 
identify a third 

Samsung’s Accused Instrumentalities comprise said circuitry to use a first operation to subdivide the 
second address portion into first bit fields, and to identify an addressed segment within the addressed 
block device from a first one of the first bit fields, and to identify a third address portion from a second 
one of the first bit fields, wherein the addressed segment corresponds to a subset of the erase units of the 
flash memory. 

Samsung’s Accused Instrumentalities contain zones (segments) that correspond to subsets of the erase 
units of the flash memory. See: 
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address portion 
from a second 
one of the first 
bit fields, 
wherein the 
addressed 
segment 
corresponds to a 
subset of the 
erase units of 
the flash 
memory, and 

 
Source: Bae, at 4. 

 
Source: Zoned Storage Introduction. 
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Source: ZNS Specification, at 8. 

Samsung’s Accused Instrumentalities are able to use a first operation on the starting LBA to subdivide it 
into bit fields and to identify an addressed zone (segment) within the addressed namespace (block device) 
from a first bit field. All zones are equally sized with contiguous non-overlapping ranges of LBAs. See: 
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Source: Id. 

Samsung Ex. 1011, Page 283 of 349



284 
 

 
Source: Id. at 20. 
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Source: Id. at 29. 
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Source: Id. at 32. 

Samsung’s Accused Instrumentalities are able to identify a third address portion from a second bit field. 
See: 
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Source: Id. at 8. 
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Source: Han, at 149. 
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Source: Bae, at 4. 
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Source: Microsoft Denali Presentation, at 15. 
 

20g for each of the 
data write 
requests, use a 
second 
operation to 
subdivide the 
third address 
portion into 
second bit 
fields, to 
identify an 
address value to 
select one of the 

Samsung’s Accused Instrumentalities contain said circuitry to, for each of the data write requests, use a 
second operation to subdivide third address portion into second bit fields, to identify an address value to 
select one of the erase units from a first one of the second bit fields, and to identify a storage location 
within the selected one of the erase units from a second one of the second bit fields. 

Samsung’s Accused Instrumentalities are able to, for each Write command, use a second bit field of the 
starting LBA as a third address portion. Samsung’s Accused Instrumentalities are able to further 
subdivide the third address portion to identify an address value to select one of the erase units 
corresponding to the zone addressed by the first bit field, and to identify a storage location within such 
erase unit, using a second division operation. Samsung’s Accused Instrumentalities contain multiple 
equally sized erase units in each zone such that the third address portion is subdivided to identify an 
address value to select a particular erase unit within a zone. See: 
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erase units from 
a first one of the 
second bit 
fields, and to 
identify a 
storage location 
within the 
selected one of 
the erase units 
from a second 
one of the 
second bit 
fields; 

 
Source: ZNS Specification, at 8. 
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Source: Han, at 149. 
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Source: Bae, at 4. 
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Source: Microsoft Denali Presentation, at 15. 
 

20h wherein said 
circuitry is to 
execute each 
one of the data 
write requests 
by 
programming 
accompanying 
data into the 
storage location 
that was 
identified for 
that one of the 

Samsung’s Accused Instrumentalities comprise said circuitry to execute each one of the data write 
requests by programming accompanying data into the storage location that was identified for that one of 
the data write requests. 

Samsung’s Accused Instrumentalities are able to execute data write requests by writing (programming) 
data into the identified storage location. See: 
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data write 
requests; 

 
Source: ZNS Specification, at 20. 
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Source: NVMe Base Specification, at 107. 

 
Source: NVM Command Set Specification, at 54. 

20i wherein said 
circuitry is also 
to execute each 
one of the 
incoming erase 
requests by 
controlling 
erasure in the 
flash memory 

Samsung’s Accused Instrumentalities contain said circuitry to execute each one of the incoming erase 
requests by controlling erasure in the flash memory of one or more of the erase units in the subset 
corresponding to the addressed segment that was identified from the incoming address information 
accompanying the one of the incoming erase requests. 

Samsung’s Accused Instrumentalities are able to execute the Zone Management Send command 
specifying a Reset Zone action (erase request) by controlling erasure of one or more of the erase units 
corresponding to the addressed zone. See: 

Samsung Ex. 1011, Page 296 of 349



297 
 

of one or more 
of the erase 
units in the 
subset 
corresponding 
to the addressed 
segment that 
was identified 
from the 
incoming 
address 
information 
accompanying 
the one of the 
incoming erase 
requests. 

 
Source: ZNS Specification, at 29. 
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Source: Id. at 30–31. 

 
Source: ZNS Specification, at 42. 

 
Source: Bjørling. 
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Source: ZNS Specification, at 10. 

 
Source: Id. at 30–31.  

 

 
Source: Samsung SSD White Paper, at 17. 

 
Source: Samsung Over-Provisioning White Paper, at 2 (highlighted). 
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Source: Boukhobza, at 22 (highlighted). 

 
Source: Boukhobza at 24 (highlighted). 

21pre A storage 
device 
comprising: 

To the extent the preamble is considered a limitation, Samsung’s Accused Instrumentalities contain a 
storage device. 

21a flash memory, 
the flash 
memory to have 
one or more 
block devices at 
a hierarchically-
superior level, 
segments within 
each of the 
block devices at 
a hierarchically-
intermediate 

Samsung’s Accused Instrumentalities comprise flash memory which is to have one or more block devices 
at a hierarchically-superior level, segments within each of the block devices at a hierarchically-
intermediate level, and addressable storage locations within each of the segments at a hierarchically-
inferior level, each segment corresponding to a respective, mutually exclusive set of one or more erase 
units, each segment being associated with only one of the block devices, each erase unit being associated 
with only one of the segments. 

Samsung’s Accused Instrumentalities comprise NAND flash memory. 

For example, Samsung’s PM1733 contains NAND flash memory. See: 
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level, and 
addressable 
storage 
locations within 
each of the 
segments at a 
hierarchically-
inferior level, 
each segment 
corresponding 
to a respective, 
mutually 
exclusive set of 
one or more 
erase units, each 
segment being 
associated with 
only one of the 
block devices, 
each erase unit 
being associated 
with only one of 
the segments; 
and 

 
Source: Samsung PM1733 Product Brief (annotated). 

The flash memory in Samsung’s Accused Instrumentalities comprises blocks (erase units). See: 

 
Source: Samsung SSD White Paper, at 17. 
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Source: Samsung Over-Provisioning White Paper, at 2 (highlighted). 

 
Source: Boukhobza, at 22 (highlighted). 

 
Source: Id. at 24. 

Samsung’s Accused Instrumentalities are able to have zones (segments) at a hierarchically-intermediate 
level. Each zone corresponds to a mutually exclusive set of one or more erase units which are associated 
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with only one zone. Samsung’s Accused Instrumentalities are able to addressable storage locations within 
each zone at a hierarchically-inferior level. See: 

 
Source: Bae, at 4. 

 
Source: Zoned Storage Introduction. 
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Source: ZNS Specification, at 8. 

Samsung’s Accused Instrumentalities are able to have one or more namespaces (block devices) at a 
hierarchically-superior level. Each zone is associated with only one of the namespaces. See: 
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Source: Id. 
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Source: NVMe Base Specification, at 22. 

 
Source: NVMe Base Specification, at 28. 
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Source: NVMe Base Specification, at 107. 

21b circuitry to 
receive from a 
host, and 
control 
execution of, 
incoming 
requests 
including data 
write requests 
and erase 
requests, 
wherein each of 
the incoming 
requests is 

Samsung’s Accused Instrumentalities comprise circuitry to receive from a host, and control execution of, 
incoming requests including data write requests and erase requests, wherein each of the incoming 
requests is accompanied by incoming address information. 

Samsung’s Accused Instrumentalities are able to receive and execute a Write command from a host. 

A Write command is a data write request. 

A Write command writes data and metadata, if applicable, to the I/O controller for the logical blocks 
indicated. See: 
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accompanied by 
incoming 
address 
information; 

Source: NVM Command Set Specification, at 53. 

The Write command is accompanied by a Namespace Identifier (“NSID”) that indicates the namespace to 
which the command applies, and a Starting LBA (“SLBA”), which indicates the starting storage location 
to which data is to be written.  The NSID and SLBA together are incoming address information. See: 

 
Source: Samsung PM1733 Product Brief (annotated). 
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Source: ZNS Specification, at 18. 
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Source: NVM Command Set Specification, at 107. 
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Source: ZNS Specification, at 18 (annotated). 

 
Source: NVM Command Set Specification, at 54. 

Samsung’s Accused Instrumentalities are able to receive and execute a Zone Management Send 
command specifying a Reset Zone action (erase request) from the host. See: 
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Source: ZNS Specification, at 29. 
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Source: Id. at 30–31. 

 
Source: ZNS Specification, at 42. 

 
Source: Bjørling. 
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Source: ZNS Specification, at 10. 

 
Source: Id. at 30–31. 

The Zone Management Send command is accompanied by a Namespace Identifier (“NSID”) that 
indicates the namespace to which the command applies, and a Starting LBA (“SLBA”), which indicates 
the starting storage location to which the Zone Management Send command applies.  The NSID and 
SLBA together are incoming address information. See: 
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Source: ZNS Specification, at 18. 
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Source: NVM Command Set Specification, at 107. 

 
Source: ZNS Specification, at 29. 

21c wherein said 
circuitry is to, 
for each of 

Samsung’s Accused Instrumentalities comprise circuitry to, for each of the incoming requests, perform 
what is described in elements [20d] through [20g]. See below. 

Samsung’s Accused Instrumentalities contain a processor or memory controller that executes firmware 
(circuitry). See: 
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incoming 
requests: 

 
Source: Samsung PM1733 Product Brief. 
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Source: Source: Samsung SSD White Paper, at 30. 

21d derive, from the 
accompanying 
incoming 
address 
information, a 
first address 
portion and a 

Samsung’s Accused Instrumentalities contain said circuitry to derive, from the accompanying incoming 
address information, a first address portion and a second address portion. 

Samsung’s Accused Instrumentalities are able to derive a Namespace Identifier or NSID (a first address 
portion) and a starting LBA (a second address portion) from the accompanying incoming address 
information. See: 
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second address 
portion, 

 
Source: ZNS Specification, at 18. 
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Source: NVMe Base Specification, at 107. 

 
Source: NVM Command Set Specification, at 54. 

 
Source: ZNS Specification, at 29. 
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21e identify an 
addressed one 
of the block 
devices from 
the first address 
portion, 

Samsung’s Accused Instrumentalities comprise said circuitry to identify an addressed one of the block 
devices from the first address portion. 

Samsung’s Accused Instrumentalities are able to identify an addressed namespace (block device) from 
the Namespace Identifier or NSID (the first address portion). See: 
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Source: ZNS Specification, at 18. 
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Source: NVMe Base Specification, at 107. 

21f use a first 
operation to 
subdivide the 
second address 
portion into first 
bit fields, and to 
identify an 
addressed 
segment within 
the addressed 
block device 
from a first one 
of the first bit 
fields and a 
third address 

Samsung’s Accused Instrumentalities comprise said circuitry to use a first operation to subdivide the 
second address portion into first bit fields, and to identify an addressed segment within the addressed 
block device from a first one of the first bit fields and a third address portion from a second one of the 
first bit fields, wherein the addressed segment corresponds to a subset of the erase units of the flash 
memory. 

Samsung’s Accused Instrumentalities contain zones (segments) that correspond to subsets of the erase 
units of the flash memory. See: 
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portion from a 
second one of 
the first bit 
fields, wherein 
the addressed 
segment 
corresponds to a 
subset of the 
erase units of 
the flash 
memory, and 

 
Source: Bae, at 4. 

 
Source: Zoned Storage Introduction. 
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Source: ZNS Specification, at 8. 

Samsung’s Accused Instrumentalities are able to use a first operation on the starting LBA to subdivide it 
into bit fields and to identify an addressed zone (segment) within the addressed namespace (block device) 
from a first bit field. All zones are equally sized with contiguous non-overlapping ranges of LBAs. See: 
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Source: Id. 
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Source: Id. at 20. 
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Source: Id. at 29. 
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Source: Id. at 32. 

Samsung’s Accused Instrumentalities are able to identify a third address portion from a second bit field. 
See: 

 
Source: Id. at 8. 
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Source: Han, at 149. 
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Source: Bae, at 4. 
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Source: Microsoft Denali Presentation, at 15. 
 

21g for each of the 
data write 
requests, use a 
second 
operation to 
subdivide the 
third address 
portion into 
second bit 
fields, to 
identify, from a 
first one of the 
second bit 

Samsung’s Accused Instrumentalities contain said circuitry to, for each of the data write requests, use a 
second operation to subdivide the third address portion into second bit fields, to identify, from a first one 
of the second bit fields, an address value to select one of the erase units and, from a second one of the 
second bit fields a storage location within the selected one of the erase units. 

Samsung’s Accused Instrumentalities are able to, for each Write command, use a second bit field of the 
starting LBA as a third address portion. Samsung’s Accused Instrumentalities are able to further 
subdivide the third address portion to identify an address value to select one of the erase units 
corresponding to the zone addressed by the first bit field, and to identify a storage location within such 
erase unit, using a second division operation. See: 

Samsung Ex. 1011, Page 332 of 349



333 
 

fields, an 
address value to 
select one of the 
erase units and, 
from a second 
one of the 
second bit fields 
a storage 
location within 
the selected one 
of the erase 
units; 

 
Source: ZNS Specification, at 8. 
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Source: Han, at 149. 
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Source: Bae, at 4. 
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Source: Microsoft Denali Presentation, at 15. 
 

21h wherein said 
circuitry is to 
execute each 
one of the data 
write requests 
by 
programming 
accompanying 
data into the 
storage location 
that was 
identified for 
that one of the 

Samsung’s Accused Instrumentalities comprise said circuitry to execute each one of the data write 
requests by programming accompanying data into the storage location that was identified for that one of 
the data write requests. 

Samsung’s Accused Instrumentalities are able to execute data write requests by writing (programming) 
data into the identified storage location. See: 
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data write 
requests; 

 
Source: ZNS Specification, at 20. 
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Source: NVMe Base Specification, at 107. 

 
Source: NVM Command Set Specification, at 54. 

21i wherein said 
circuitry is also 
to execute each 
one of the 
incoming erase 
requests by 
controlling 
erasure in the 
flash memory 

Samsung’s Accused Instrumentalities contain said circuitry to execute each one of the incoming erase 
requests by controlling erasure in the flash memory of one or more of the erase units in the subset 
corresponding to the addressed segment that was identified from the incoming address information 
accompanying the one of the incoming erase requests. 

Samsung’s Accused Instrumentalities are able to execute the Zone Management Send command 
specifying a Reset Zone action (erase request) by controlling erasure of one or more of the erase units 
corresponding to the addressed zone. See: 
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of one or more 
of the erase 
units in the 
subset 
corresponding 
to the addressed 
segment that 
was identified 
from the 
incoming 
address 
information 
accompanying 
the one of the 
incoming erase 
requests. 

 
Source: ZNS Specification, at 29. 
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Source: Id. at 30–31. 

 
Source: ZNS Specification, at 42. 

 
Source: Bjørling. 
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Source: ZNS Specification, at 10. 

 
Source: Id. at 30–31.  

 

 
Source: Samsung SSD White Paper, at 17. 

 
Source: Samsung Over-Provisioning White Paper, at 2 (highlighted). 
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Source: Boukhobza, at 22 (highlighted). 

 
Source: Boukhobza at 24 (highlighted). 

22 The storage 
device of claim 
1 wherein the 
second address 
portion 
comprises a 
first set of bits 
and a second set 
of bits, the bits 
of the first set 
of bits being 
mutually-
exclusive to the 
bits of the 
second set of 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1. See claim 1. 

Samsung’s Accused Instrumentalities comprise the storage device of claim 1 wherein the second address 
portion comprises a first set of bits and a second set of bits, the bits of the first set of bits being mutually-
exclusive to the bits of the second set of bits, wherein the first division operation is to separate the first 
set of bits from the second set of bits, and the circuitry is to identify the addressed segment from the first 
set of bits. 

Samsung’s Accused Instrumentalities are able to derive a starting LBA (second address portion) which 
comprises a first set of bits and a second set of bits which are mutually exclusive and to use the first 
division operation is to separate the first set of bits from the second set of bits. Samsung’s Accused 
Instrumentalities are able to identify the addressed zone from the first set of bits. See: 
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bits, wherein 
the first division 
operation is to 
separate the 
first set of bits 
from the second 
set of bits, and 
the circuitry is 
to identify the 
addressed 
segment from 
the first set of 
bits. 

 
Source: ZNS Specification, at 8. 
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Source: Id. at 20. 
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Source: Id. at 29. 
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Source: Id. at 32. 
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Source: Han, at 149. 
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Source: Bae, at 4. 
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Source: Microsoft Denali Presentation, at 15. 
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