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EXHIBIT D: P.R. 3-1(B) CHART FOR U.S. PATENT NO. 11,456,365 

Declaratory judgment defendants IPValue Management, Inc. and Longitude Flash Memory Solutions Ltd. (collectively “IPValue”) provides this chart 

based upon information that is presently available to them. IPValue has not had access to the accused infringers’ confidential design documents or to other 

materials that may become available during discovery. IPValue reserves the right to change or provide more detail to the infringement theories set forth 

below, based upon information that it learns during this case, subject to the Court’s rules and orders. 

Definitions: 

The term ’365 Accused Instrumentalities is defined in Section I.B of IPValue’s Disclosure of Asserted Claims and Infringement 

Contentions. As shown in the chart below, the structure of the memory transistors is similar across each of the 64L, 96L, 112L, 162L, 

and 218L 3D NAND products. Any reference to any specific accused product in the chart below is representative of all ’365 Accused 

Instrumentalities. 

Claim Element ’365 Accused Instrumentalities 

1. A method comprising: The ’365 Accused Instrumentalities are manufactured using the claimed method. For 

example, the WDS960G2G0C SSD contains a semiconductor die containing 112-Layer 

3D NAND Flash Memory1: 

1 TechInsights, Kioxia/Western Digital WDS960G2G0C SSD, SanDisk 060946 1T00 (FXH8 512G Die), 112-Layer 3D NAND Flash Memory, 18 nm Process 

Node, Advanced Memory Essentials, AME-2106-802, Published: November 19, 2021 (“TechInsights 112L Report”) 

Sandisk Technologies, Inc. - Ex. 1071, Page 000001 
IPR2025-01281 (Sandisk Technologies, Inc. v. Longitude Flash Memory Solutions Ltd.)



Sandisk Corporation v. IPValue Management, Inc., et al., Case No. 5:25-CV-02389-PCP 

 2 

Claim Element ’365 Accused Instrumentalities 

 
 

Die markings on this and other ’365 Accused Instrumentalities indicate that they are each 

made by a joint venture owned by Toshiba/Kioxia and Sandisk/Western Digital: 

Sandisk Technologies, Inc. - Ex. 1071, Page 000002
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Claim Element ’365 Accused Instrumentalities 

2 

3 

 
2 Image of Western Digital Green SSD (P/N WDS480G2G0A) (96L) 
3 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000003
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Claim Element ’365 Accused Instrumentalities 

4 

5 

 

The following images each show multiple memory transistors, in different cross sections 

of a 112L accused product6: 

 

 
4 TechInsights, Toshiba TH58LKT3B46BA8S (KIOXIA/Western Digital Corp. FXZ0_1T die), 162-Layer 3D NAND Flash Memory, Advanced Memory 

Essentials, AME-2310-803, Published: February 29, 2024 (“TechInsights 162L Report”) 
5 TechInsights, KIOXIA/WDC FYU6_1T 218L (BiCS8), Triple-Level Cell (TLC) 1 Tb 3D NAND Flash, Advanced Memory Essentials, AME-2407-801, 

Published: November 29, 2024 (“TechInsights 218L Report”) 
6 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000004
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Claim Element ’365 Accused Instrumentalities 

 
 

Sandisk Technologies, Inc. - Ex. 1071, Page 000005
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Claim Element ’365 Accused Instrumentalities 

Similar memory transistor structures are present in each of the ’365 Accused 

Instrumentalities, as shown in the following cross section images. 

 

64-layer7: 

 
 

96-layer8: 

 
 

 
7 TechInsights, Memory DRAM & NAND Tri-Annual Briefing #1, 2022, Report ID: BRF-2112-810, May 2022, p. 47,  
8 Id. 

Sandisk Technologies, Inc. - Ex. 1071, Page 000006
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Claim Element ’365 Accused Instrumentalities 

112-layer9: 

 
 

162-layer10: 

 
 

218-layer11: 

 
9 Id. 
10 TechInsights 162L Report 
11 TechInsights 218L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000007
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Claim Element ’365 Accused Instrumentalities 

 

[1a] forming over a substrate a stack of 

layers including at least a first 

dielectric layer, a sacrificial layer and a 

second dielectric layer, 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming over a substrate a stack of layers including at least a first dielectric layer, a 

sacrificial layer and a second dielectric layer. For example, a first dielectric layer, a 

sacrificial layer, and a second dielectric layer are formed over a silicon substrate12: 

 

 
12 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000008
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Claim Element ’365 Accused Instrumentalities 

 

[1b] wherein the sacrificial layer is 

separated from the substrate by the first 

dielectric layer and the second 

dielectric layer is separated from the 

first dielectric layer by the sacrificial 

layer; 

In the method of manufacturing the ’365 Accused Instrumentalities the sacrificial layer is 

separated from the substrate by the first dielectric layer and the second dielectric layer is 

separated from the first dielectric layer by the sacrificial layer. For example, the sacrificial 

layer is separated from the substrate by the first dielectric layer and the second dielectric 

layer is separated from the first dielectric layer by the sacrificial layer 13: 

 

 
13 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000009
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Claim Element ’365 Accused Instrumentalities 

 

[1c] forming an opening extending 

through the stack of layers to a first 

doped diffusion region formed on the 

substrate; 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming an opening extending through the stack of layers to a first doped diffusion region 

formed on the substrate. For example, an opening (corresponding to the red rectangle 

below) is formed extending through the stack of layers to a first doped diffusion region 

(blue rectangle below) on the silicon substrate14: 

 
14 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000010
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Claim Element ’365 Accused Instrumentalities 

 

 
 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

Sandisk Technologies, Inc. - Ex. 1071, Page 000011
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Claim Element ’365 Accused Instrumentalities 

[1d] forming on sidewalls of the 

opening a blocking dielectric layer; 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming on sidewalls of the opening a blocking dielectric layer. For example, a blocking 

dielectric layer (“BlOx”) is formed on the sidewalls of the opening 15: 

 
 

 
15 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000012
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Claim Element ’365 Accused Instrumentalities 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

[1e] forming on an inside sidewall of 

the blocking dielectric layer a multi-

layer charge storing region; 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming on an inside sidewall of the blocking dielectric layer a multi-layer charge storing 

region. For example, the multi-layer charge storing region (“CT1,” “Anti-Tunneling 

Layer,” “CT2”) is formed on an inside sidewall of the blocking dielectric layer (“BlOx”) 

16: 

 
16 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000013
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Claim Element ’365 Accused Instrumentalities 

 
 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

Sandisk Technologies, Inc. - Ex. 1071, Page 000014
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Claim Element ’365 Accused Instrumentalities 

[1f] forming on an inside sidewall of 

the multi-layer charge storing region a 

tunnel dielectric layer; and 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming on an inside sidewall of the multi-layer charge storing region a tunnel dielectric 

layer. For example, the tunnel dielectric layer (yellow “TunOx”) is formed on an inside 

sidewall of the multi-layer charge storing region (“CT1,” “Anti-Tunneling Layer,” 

“CT2”)17: 

 

 
17 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000015
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Claim Element ’365 Accused Instrumentalities 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

[1g] forming on an inside sidewall of 

the tunnel dielectric layer a vertical 

channel having a semiconductor 

material extending from the first doped 

diffusion region through the opening to 

a top of the stack of layers. 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming on an inside sidewall of the tunnel dielectric layer a vertical channel having a 

semiconductor material extending from the first doped diffusion region through the 

opening to a top of the stack of layers. For example, the silicon channel (“Channel”) is 

formed on an inside sidewall of the tunnel dielectric layer (yellow “TunOx”) 18: 

18 Id. 

Sandisk Technologies, Inc. - Ex. 1071, Page 000016
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Claim Element ’365 Accused Instrumentalities 

 
The channel extends from the first doped region (blue rectangle”) through the opening to 

the top of the stack of layers19: 

 
19 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000017
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Claim Element ’365 Accused Instrumentalities 

 

 
 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

2. The method of claim 1, further 

comprising the step of forming a 

second diffusion region such that the 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming a second diffusion region such that the vertical channel connects the first and 

Sandisk Technologies, Inc. - Ex. 1071, Page 000018
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Claim Element ’365 Accused Instrumentalities 

vertical channel connects the first and 

second diffusion regions. 

second diffusion regions. For example, the top second diffusion region is formed, such 

that the tube shaped vertical channel connects the first and second diffusion regions20: 

 

 
20 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000019
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Claim Element ’365 Accused Instrumentalities 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

3. The method of claim 1,  

[3a] further comprising forming a layer 

of semiconductor material including a 

second doped diffusion region over a 

top surface of the stack of layers and 

the opening,  

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming a layer of semiconductor material including a second doped diffusion region over 

a top surface of the stack of layers and the opening. For example, the top second doped 

diffusion region is formed over a top surface of the stack of layers and the opening21: 

 
21 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000020
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Claim Element ’365 Accused Instrumentalities 

 
As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

[3b] wherein the vertical channel 

electrically couples the first doped 

In the method of manufacturing the ’365 Accused Instrumentalities the vertical channel 

electrically couples the first doped diffusion region to the second doped diffusion region. 

Sandisk Technologies, Inc. - Ex. 1071, Page 000021
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Claim Element ’365 Accused Instrumentalities 

diffusion region to the second doped 

diffusion region. 

For example, the tube-shaped vertical channel electrically couples the bottom first doped 

diffusion region to the top second doped diffusion region22: 

 

 
22 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000022
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Claim Element ’365 Accused Instrumentalities 

4. The method of claim 1, wherein the 

second dielectric layer separates the 

sacrificial layer from an overlying 

memory transistor. 

In the method of manufacturing the ’365 Accused Instrumentalities the second dielectric 

layer separates the sacrificial layer from an overlying memory transistor. For example, the 

second dielectric layer separates the sacrificial layer from an overlying memory 

transistor23: 

 

 

5. The method of claim 1, wherein the 

blocking dielectric layer includes a 

high K dielectric. 

In the method of manufacturing the ’365 Accused Instrumentalities the blocking dielectric 

layer includes a high K dielectric. For example, the blocking dielectric layer (“BlOx”) 

comprises aluminum oxide, a high K high temperature oxide. 

 

 
23 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000023
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Claim Element ’365 Accused Instrumentalities 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

6. The method of claim 1, wherein the 

multi-layer charge storing region 

includes an oxygen-lean nitride layer 

and an oxygen-rich nitride layer. 

In the method of manufacturing the ’365 Accused Instrumentalities the multi-layer charge 

storing region includes an oxygen-lean nitride layer and an oxygen-rich nitride layer. For 

example, the multi-layer charge storing region includes an oxygen-lean nitride layer 

(“CT2” or “CT1”) and an oxygen-rich nitride layer (“CT1” or “CT2”) 24: 

 
24 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000024
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Claim Element ’365 Accused Instrumentalities 

 

7. The method of claim 6,  

[7a] wherein the oxygen-lean nitride 

layer is formed on the inside sidewall 

of the blocking dielectric layer and 

In the method of manufacturing the ’365 Accused Instrumentalities the oxygen-lean nitride 

layer is formed on the inside sidewall of the blocking dielectric layer. For example, the 

Sandisk Technologies, Inc. - Ex. 1071, Page 000025
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Claim Element ’365 Accused Instrumentalities 

oxygen-lean nitride layer (“CT2”) is formed on the inside sidewall of the blocking 

dielectric layer (“BlOx”) 25: 

 
 

 
25 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000026
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Claim Element ’365 Accused Instrumentalities 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

[7b] wherein the oxygen-rich nitride 

layer is formed on the inside sidewall 

of the oxygen-lean nitride layer. 

In the method of manufacturing the ’365 Accused Instrumentalities the oxygen-rich nitride 

layer is formed on the inside sidewall of the oxygen-lean nitride layer. For example, the 

oxygen-rich nitride layer (“CT1”) is formed on the inside sidewall of the oxygen-lean 

nitride layer (“CT2”) 26: 

 
26 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000027
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Claim Element ’365 Accused Instrumentalities 

 
 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

8. The method of claim 6, further 

comprising forming an anti-tunneling 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming an anti-tunneling layer between the oxygen-lean nitride layer and the oxygen-rich 

Sandisk Technologies, Inc. - Ex. 1071, Page 000028
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Claim Element ’365 Accused Instrumentalities 

layer between the oxygen-lean nitride 

layer and the oxygen-rich nitride layer. 

nitride layer. For example, an anti-tunneling layer (“Anti-Tunneling Layer”) is formed 

between the oxygen-lean nitride layer (“CT2” or “CT1”) and the oxygen-rich nitride layer 

(“CT1” or “CT2”) 27: 

 

 
27 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000029
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Claim Element ’365 Accused Instrumentalities 

9. The method of claim 1, further 

comprising the step of etching the 

sacrificial layer to form a second 

opening. 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

etching the sacrificial layer to form a second opening. For example, the sacrificial layer is 

etched to form a second opening where a tungsten gate will be deposited28: 

 

 

10. The method of claim 9, further 

comprising the step of depositing a 

gate electrode in the second opening. 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

depositing a gate electrode in the second opening. For example, a gate electrode (tungsten) 

is deposited in the second opening29: 

 

 
28 TechInsights 112L Report 
29 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000030
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Claim Element ’365 Accused Instrumentalities 

 

11. The method of claim 10, wherein 

the second dielectric layer separates the 

gate electrode from an overlying 

memory transistor. 

In the method of manufacturing the ’365 Accused Instrumentalities the second dielectric 

layer separates the gate electrode from an overlying memory transistor. For example, the 

second dielectric layer separates the gate electrode from an overlying memory transistor30: 

 
30 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000031
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Claim Element ’365 Accused Instrumentalities 

 

12. The method of claim 10, wherein 

the deposited gate electrode is a high 

work function gate electrode. 

In the method of manufacturing the ’365 Accused Instrumentalities the deposited gate 

electrode is a high work function gate electrode. For example, the deposited gate electrode 

is tungsten, a high work function material31: 

 
31 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000032
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Claim Element ’365 Accused Instrumentalities 

 

13. The method of claim 4, wherein the 

second dielectric layer separates the 

gate electrode from an overlying 

memory transistor. 

In the method of manufacturing the ’365 Accused Instrumentalities the second dielectric 

layer separates the gate electrode from an overlying memory transistor. For example, the 

second dielectric layer separates the gate electrode from an overlying memory transistor32: 

 
32 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000033
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Claim Element ’365 Accused Instrumentalities 

 

14. The method of claim 1, wherein the 

vertical channel formed includes an 

annular region. 

In the method of manufacturing the ’365 Accused Instrumentalities the vertical channel 

formed includes an annular region. For example, the vertical channel formed includes an 

annular region (“Channel”) 33: 

 
33 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000034
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Claim Element ’365 Accused Instrumentalities 

 

15. The method of claim 14, wherein at 

least a portion of the vertical channel is 

formed of polysilicon. 

In the method of manufacturing the ’365 Accused Instrumentalities at least a portion of 

the vertical channel is formed of polysilicon. For example, at least a portion of the “Si 

Channel” is polysilicon34: 

 
34 Id. 

Sandisk Technologies, Inc. - Ex. 1071, Page 000035



Sandisk Corporation v. IPValue Management, Inc., et al., Case No. 5:25-CV-02389-PCP 

 36 

Claim Element ’365 Accused Instrumentalities 

 

16. The method of claim 14, wherein 

the vertical channel formed includes a 

layer of semiconductor material 

surrounding a cylinder of filler 

material. 

In the method of manufacturing the ’365 Accused Instrumentalities the vertical channel 

formed includes a layer of semiconductor material surrounding a cylinder of filler material. 

For example, the vertical channel formed includes a layer of semiconductor material 

(“Channel”) surrounding a cylinder of filler material (“oxide fill”) 35: 

 
35 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000036
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Claim Element ’365 Accused Instrumentalities 

 

19. The method of claim 14, wherein 

the blocking dielectric layer is formed 

in a substantially annular shape. 

In the method of manufacturing the ’365 Accused Instrumentalities the blocking dielectric 

layer is formed in a substantially annular shape. For example, the blocking dielectric layer 

(“BlOx”) is formed in a substantially annular shape 36: 

 
36 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000037
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Claim Element ’365 Accused Instrumentalities 

 

20. The method of claim 19, wherein 

the blocking dielectric layer includes a 

high K dielectric. 

In the method of manufacturing the ’365 Accused Instrumentalities the blocking dielectric 

layer includes a high K dielectric. For example, the blocking dielectric layer (“BlOx”) 

comprises aluminum oxide, a high K high temperature oxide. 

 

Sandisk Technologies, Inc. - Ex. 1071, Page 000038
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Claim Element ’365 Accused Instrumentalities 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

21. The method of claim 19, wherein 

the multi-layer charge storing region is 

formed in a substantially annular 

shape. 

In the method of manufacturing the ’365 Accused Instrumentalities the multi-layer charge 

storing region is formed in a substantially annular shape. For example, the multi-layer 

charge storing region (“CT1,” “Anti-Tunneling Layer,” “CT2”) is formed in a 

substantially annular shape37: 

 
37 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000039
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Claim Element ’365 Accused Instrumentalities 

 

22. The method of claim 21, wherein 

the tunnel dielectric layers is formed in 

a substantially annular shape. 

In the method of manufacturing the ’365 Accused Instrumentalities the tunnel dielectric 

layers is formed in a substantially annular shape. For example, the tunnel dielectric layers 

(“TunOx”) is formed in a substantially annular shape38: 

 
38 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000040
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Claim Element ’365 Accused Instrumentalities 

 

23. A method comprising: The ’365 Accused Instrumentalities are manufactured using the claimed method. For 

example, the WDS960G2G0C SSD contains a semiconductor die containing 112-Layer 

3D NAND Flash Memory39: 

 
39 TechInsights, Kioxia/Western Digital WDS960G2G0C SSD, SanDisk 060946 1T00 (FXH8 512G Die), 112-Layer 3D NAND Flash Memory, 18 nm Process 

Node, Advanced Memory Essentials, AME-2106-802, Published: November 19, 2021 (“TechInsights 112L Report”) 

Sandisk Technologies, Inc. - Ex. 1071, Page 000041



Sandisk Corporation v. IPValue Management, Inc., et al., Case No. 5:25-CV-02389-PCP 

 42 

Claim Element ’365 Accused Instrumentalities 

 

 

 
 

Die markings on this and other ’365 Accused Instrumentalities indicate that they are each 

made by a joint venture owned by Toshiba/Kioxia and Sandisk/Western Digital: 

Sandisk Technologies, Inc. - Ex. 1071, Page 000042
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Claim Element ’365 Accused Instrumentalities 

40 

41 

 
40 Image of Western Digital Green SSD (P/N WDS480G2G0A) (96L) 
41 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000043
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Claim Element ’365 Accused Instrumentalities 

42 

43 

 

The following images each show multiple memory transistors, in different cross sections 

of a 112L accused product44: 

 

 
42 TechInsights, Toshiba TH58LKT3B46BA8S (KIOXIA/Western Digital Corp. FXZ0_1T die), 162-Layer 3D NAND Flash Memory, Advanced Memory 

Essentials, AME-2310-803, Published: February 29, 2024 (“TechInsights 162L Report”) 
43 TechInsights, KIOXIA/WDC FYU6_1T 218L (BiCS8), Triple-Level Cell (TLC) 1 Tb 3D NAND Flash, Advanced Memory Essentials, AME-2407-801, 

Published: November 29, 2024 (“TechInsights 218L Report”) 
44 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000044
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Claim Element ’365 Accused Instrumentalities 
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Claim Element ’365 Accused Instrumentalities 

Similar memory transistor structures are present in each of the ’365 Accused 

Instrumentalities, as shown in the following cross section images. 

 

64-layer45: 

 
 

96-layer46: 

 
 

 
45 TechInsights, Memory DRAM & NAND Tri-Annual Briefing #1, 2022, Report ID: BRF-2112-810, May 2022, p. 47,  
46 Id. 

Sandisk Technologies, Inc. - Ex. 1071, Page 000046
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Claim Element ’365 Accused Instrumentalities 

112-layer47: 

 
 

162-layer48: 

 
 

218-layer49: 

 
47 Id. 
48 TechInsights 162L Report 
49 TechInsights 218L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000047
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Claim Element ’365 Accused Instrumentalities 

 

[23a] forming over a substrate a stack 

of layers including at least a first 

dielectric layer, a sacrificial layer and a 

second dielectric layer, 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming over a substrate a stack of layers including at least a first dielectric layer, a 

sacrificial layer and a second dielectric layer. For example, a first dielectric layer, a 

sacrificial layer, and a second dielectric layer are formed over a silicon substrate50: 

 

 
50 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000048
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Claim Element ’365 Accused Instrumentalities 

 

[23b] wherein the sacrificial layer is 

separated from the substrate by the first 

dielectric layer and the second 

dielectric layer is separated from the 

first dielectric layer by the sacrificial 

layer; 

In the method of manufacturing the ’365 Accused Instrumentalities the sacrificial layer is 

separated from the substrate by the first dielectric layer and the second dielectric layer is 

separated from the first dielectric layer by the sacrificial layer. For example, the sacrificial 

layer is separated from the substrate by the first dielectric layer and the second dielectric 

layer is separated from the first dielectric layer by the sacrificial layer 51: 

 

 
51 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

 

[23c] forming an opening extending 

through the stack of layers towards the 

substrate; 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming an opening extending through the stack of layers towards the substrate. For 

example, an opening (corresponding to the red rectangle below) is formed extending 

through the stack of layers to a first doped diffusion region (blue rectangle below) on the 

silicon substrate52: 

 
52 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

 

 

[23d] forming on sidewalls of the 

opening an annular shaped blocking 

dielectric layer; 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming on sidewalls of the opening an annular shaped blocking dielectric layer. For 

example, an annular shaped blocking dielectric layer (“BlOx”) is formed on the sidewalls 

of the opening 53: 

 
53 Id. 
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Claim Element ’365 Accused Instrumentalities 

 
 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

[23e] forming on an inside sidewall of 

the blocking dielectric layer an annular 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming on an inside sidewall of the blocking dielectric layer an annular shaped multi-
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Claim Element ’365 Accused Instrumentalities 

shaped multi-layer charge storing 

region; 

layer charge storing region. For example, the multi-layer charge storing region (“CT1,” 

“Anti-Tunneling Layer,” “CT2”) is formed on an inside sidewall of the blocking dielectric 

layer (“BlOx”) and has an annular shape 54: 
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Claim Element ’365 Accused Instrumentalities 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

[23f] forming on an inside sidewall of 

the multi-layer charge storing region 

an annular shaped tunnel dielectric 

layer; and 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming on an inside sidewall of the multi-layer charge storing region an annular shaped 

tunnel dielectric layer. For example, the tunnel dielectric layer (yellow “TunOx”) is 

formed on an inside sidewall of the multi-layer charge storing region (“CT1,” “Anti-

Tunneling Layer,” “CT2”) and has an annular shape55: 

 
55 Id. 
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Claim Element ’365 Accused Instrumentalities 

 
 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

[23g] forming on an inside sidewall of 

the tunnel dielectric layer an annular 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming on an inside sidewall of the tunnel dielectric layer an annular shaped vertical 
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Claim Element ’365 Accused Instrumentalities 

shaped vertical channel having a 

semiconductor material extending 

from the substrate through the opening 

towards a top of the stack of layers. 

channel having a semiconductor material extending from the substrate through the opening 

towards a top of the stack of layers. For example, the silicon channel (“Channel”) is formed 

on an inside sidewall of the tunnel dielectric layer (yellow “TunOx”) 56: 

 

 
56 Id. 
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Claim Element ’365 Accused Instrumentalities 

The channel extends from the substrate through the opening to the top of the stack of 

layers57: 

 

 
 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

 
57 TechInsights 112L Report 
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24. The method of claim 23, wherein 

the second dielectric layer separates the 

sacrificial layer from an overlying 

memory transistor. 

In the method of manufacturing the ’365 Accused Instrumentalities the second dielectric 

layer separates the sacrificial layer from an overlying memory transistor. For example, the 

second dielectric layer separates the sacrificial layer from an overlying memory 

transistor58: 

 

 

25. The method of claim 23, wherein 

the multi-layer charge storing region 

includes an oxygen-lean nitride layer 

and an oxygen-rich nitride layer. 

In the method of manufacturing the ’365 Accused Instrumentalities the multi-layer charge 

storing region includes an oxygen-lean nitride layer and an oxygen-rich nitride layer. For 

example, the multi-layer charge storing region includes an oxygen-lean nitride layer 

(“CT2” or “CT1”) and an oxygen-rich nitride layer (“CT1” or “CT2”) 59: 

 
58 TechInsights 112L Report 
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26. The method of claim 25,  

[26a] wherein the oxygen-lean nitride 

layer is formed on the inside sidewall 

of the blocking dielectric layer and 

In the method of manufacturing the ’365 Accused Instrumentalities the oxygen-lean nitride 

layer is formed on the inside sidewall of the blocking dielectric layer. For example, the 
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Claim Element ’365 Accused Instrumentalities 

oxygen-lean nitride layer (“CT2”) is formed on the inside sidewall of the blocking 

dielectric layer (“BlOx”) 60: 
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Claim Element ’365 Accused Instrumentalities 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

[26b] wherein the oxygen-rich nitride 

layer is formed on the inside sidewall 

of the oxygen-lean nitride layer. 

In the method of manufacturing the ’365 Accused Instrumentalities the oxygen-rich nitride 

layer is formed on the inside sidewall of the oxygen-lean nitride layer. For example, the 

oxygen-rich nitride layer (“CT1”) is formed on the inside sidewall of the oxygen-lean 

nitride layer (“CT2”) 61: 

 
61 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

 
 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

27. The method of claim 26, further 

comprising forming an anti-tunneling 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

forming an anti-tunneling layer between the oxygen-lean nitride layer and the oxygen-rich 
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Claim Element ’365 Accused Instrumentalities 

layer between the oxygen-lean nitride 

layer and the oxygen-rich nitride layer. 

nitride layer. For example, an anti-tunneling layer (“Anti-Tunneling Layer”) is formed 

between the oxygen-lean nitride layer (“CT2” or “CT1”) and the oxygen-rich nitride layer 

(“CT1” or “CT2”) 62: 

 

 
62 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

28. The method of claim 23, further 

comprising the step of etching the 

sacrificial layer to form a second 

opening. 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

etching the sacrificial layer to form a second opening. For example, the sacrificial layer is 

etched to form a second opening where a tungsten gate will be deposited63: 

 

 

29. The method of claim 28, further 

comprising the step of depositing a 

gate electrode in the second opening. 

The method of manufacturing the ’365 Accused Instrumentalities includes a step of 

depositing a gate electrode in the second opening. For example, a gate electrode (tungsten) 

is deposited in the second opening64: 

 
63 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

 

30. The method of claim 29, wherein 

the second dielectric layer separates the 

gate electrode from an overlying 

memory transistor. 

In the method of manufacturing the ’365 Accused Instrumentalities the second dielectric 

layer separates the gate electrode from an overlying memory transistor. For example, the 

second dielectric layer separates the gate electrode from an overlying memory transistor65: 

 
65 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000065



Sandisk Corporation v. IPValue Management, Inc., et al., Case No. 5:25-CV-02389-PCP 

 66 

Claim Element ’365 Accused Instrumentalities 

 

31. The method of claim 29, wherein 

the deposited gate electrode is a high 

work function gate electrode. 

In the method of manufacturing the ’365 Accused Instrumentalities the deposited gate 

electrode is a high work function gate electrode. For example, the deposited gate electrode 

is tungsten, a high work function material66: 

 
66 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

 

32. The method of claim 29, wherein 

the blocking dielectric layer includes a 

high K dielectric. 

In the method of manufacturing the ’365 Accused Instrumentalities the blocking dielectric 

layer includes a high K dielectric. For example, the blocking dielectric layer (“BlOx”) 

comprises aluminum oxide, a high K high temperature oxide. 

 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

33. The method of claim 32, wherein 

the second dielectric layer separates the 

In the method of manufacturing the ’365 Accused Instrumentalities the second dielectric 

layer separates the gate electrode from an overlying memory transistor. For example, the 

second dielectric layer separates the gate electrode from an overlying memory transistor67: 

 
67 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

gate electrode from an overlying 

memory transistor. 

 

34. The method of claim 33 wherein 

the multi-layer charge storing region 

includes an oxygen-lean nitride layer 

and an oxygen-rich nitride layer. 

In the method of manufacturing the ’365 Accused Instrumentalities the multi-layer charge 

storing region includes an oxygen-lean nitride layer and an oxygen-rich nitride layer. For 

example, the multi-layer charge storing region includes an oxygen-lean nitride layer 

(“CT2” or “CT1”) and an oxygen-rich nitride layer (“CT1” or “CT2”) 68: 

 
68 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

 

35. A semiconductor memory device, 

comprising: 

To the extent the preamble is deemed limiting, the ’365 Accused Instrumentalities 

comprise a semiconductor memory device. For example, the WDS960G2G0C SSD 

contains a semiconductor die containing 112-Layer 3D NAND Flash Memory69: 

 
69 TechInsights, Kioxia/Western Digital WDS960G2G0C SSD, SanDisk 060946 1T00 (FXH8 512G Die), 112-Layer 3D NAND Flash Memory, 18 nm Process 

Node, Advanced Memory Essentials, AME-2106-802, Published: November 19, 2021 (“TechInsights 112L Report”) 
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Claim Element ’365 Accused Instrumentalities 

Die markings on this and other ’365 Accused Instrumentalities indicate that they are each 

made by a joint venture owned by Toshiba/Kioxia and Sandisk/Western Digital: 

70 

71 

 
70 Image of Western Digital Green SSD (P/N WDS480G2G0A) (96L) 
71 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

72 

73 

 

The following images each show multiple memory transistors, in different cross sections 

of a 112L accused product74: 

 

 
72 TechInsights, Toshiba TH58LKT3B46BA8S (KIOXIA/Western Digital Corp. FXZ0_1T die), 162-Layer 3D NAND Flash Memory, Advanced Memory 

Essentials, AME-2310-803, Published: February 29, 2024 (“TechInsights 162L Report”) 
73 TechInsights, KIOXIA/WDC FYU6_1T 218L (BiCS8), Triple-Level Cell (TLC) 1 Tb 3D NAND Flash, Advanced Memory Essentials, AME-2407-801, 

Published: November 29, 2024 (“TechInsights 218L Report”) 
74 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

Similar memory transistor structures are present in each of the ’365 Accused 

Instrumentalities, as shown in the following cross section images. 

 

64-layer75: 

 
 

96-layer76: 

 
 

 
75 TechInsights, Memory DRAM & NAND Tri-Annual Briefing #1, 2022, Report ID: BRF-2112-810, May 2022, p. 47,  
76 Id. 
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Claim Element ’365 Accused Instrumentalities 

112-layer77: 

 
 

162-layer78: 

 
 

218-layer79: 

 
77 Id. 
78 TechInsights 162L Report 
79 TechInsights 218L Report 
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Claim Element ’365 Accused Instrumentalities 

 

[35a] a semiconductor substrate, The ’365 Accused Instrumentalities comprise a semiconductor substrate. For example, 

these products include a silicon substrate80: 

 

 
80 TechInsights 112L Report 

Sandisk Technologies, Inc. - Ex. 1071, Page 000076



Sandisk Corporation v. IPValue Management, Inc., et al., Case No. 5:25-CV-02389-PCP 

 77 

Claim Element ’365 Accused Instrumentalities 

 
 

[35b] a channel region oriented 

substantially perpendicular to the 

semiconductor substrate, the channel 

region formed in a substantially 

annular shape, 

The ’365 Accused Instrumentalities comprise a channel region oriented substantially 

perpendicular to the semiconductor substrate, the channel region formed in a substantially 

annular shape. For example, the ’2365 Accused Instrumentalities contain vertical tube 

structures81: 

 

 
81 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

 
 

The vertical tubes contain a silicon channel (“Channel”) which is substantially annular in 

shape82: 

 
82 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

 

[35c] a tunnel dielectric layer 

surrounding the channel region, the 

tunnel dielectric layer formed in a 

substantially annular shape, 

The ’365 Accused Instrumentalities comprise a tunnel dielectric layer surrounding the 

channel region, the tunnel dielectric layer formed in a substantially annular shape. For 

example, the tunnel dielectric layer (“TunOx”) surrounds the channel region (“Channel”), 

and the tunnel dielectric layer is formed in a substantially annular shape 83: 

 
83 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

 

[35d] a multi-layer charge storing 

region surrounding the tunnel 

dielectric layer, the multi-layer charge 

storing region formed in a substantially 

annular shape, 

The ’365 Accused Instrumentalities comprise a multi-layer charge storing region 

surrounding the tunnel dielectric layer, the multi-layer charge storing region formed in a 

substantially annular shape. For example, multi-layer charge storing region (“CT1,” “Anti-
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Claim Element ’365 Accused Instrumentalities 

Tunnelling Layer,” “CT2”) surrounds the tunnel dielectric layer (“TunOx”), and the multi-

layer charge storing region is formed in a substantially annular shape 84: 

 

[35e] a blocking dielectric layer 

surrounding the multi-layer charge 

The ’365 Accused Instrumentalities comprise a blocking dielectric layer surrounding the 

multi-layer charge storing region, the blocking dielectric layer formed in a substantially 

 
84 TechInsights 112L Report 
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storing region, the blocking dielectric 

layer formed in a substantially annular 

shape, and 

annular shape. For example, a blocking dielectric layer (“BlOx”) surrounds the multi-layer 

charge storing region (“CT1,” “Anti-Tunnelling Layer,” “CT2”), and the blocking 

dielectric layer is formed in a substantially annular shape 85: 

 

 
85 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

[35f] a gate electrode surrounding the 

blocking dielectric layer. 

The ’365 Accused Instrumentalities comprise a gate electrode surrounding the blocking 

dielectric layer. For example, the gate electrode (“Gate Electrode”) surrounds the blocking 

dielectric layer (“BlOx”) 86: 

 

 
86 TechInsights 112L Report 
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36. The semiconductor memory device 

of claim 35, wherein the blocking 

dielectric layer includes a high K 

dielectric. 

In the ’365 Accused Instrumentalities the blocking dielectric layer includes a high K 

dielectric. For example, the blocking dielectric layer (“BlOx”) comprises aluminum oxide, 

a high K high temperature oxide. 

 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

37. The semiconductor memory device 

of claim 35, wherein the gate electrode 

is a high work function gate electrode. 

In the ’365 Accused Instrumentalities the gate electrode is a high work function gate 

electrode. For example, the gate electrode (“Gate Electrode”) is formed from tungsten, a 

high work function material87: 

 
87 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

 

38. The semiconductor memory device 

of claim 35, wherein the multi-layer 

charge storing region includes a first 

In the ’365 Accused Instrumentalities the multi-layer charge storing region includes a first 

oxygen-lean nitride layer and a second oxygen-rich nitride layer. For example, the multi-

layer charge storing region includes an oxygen-lean nitride layer (“CT2”) and an oxygen-

rich nitride layer (“CT1”) 88: 

 
88 TechInsights 112L Report 
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oxygen-lean nitride layer and a second 

oxygen-rich nitride layer. 

 

39. The semiconductor memory device 

of claim 38, wherein the first oxygen-

lean nitride layer and the second 

oxygen-rich nitride layer both include 

In the ’365 Accused Instrumentalities the first oxygen-lean nitride layer and the second 

oxygen-rich nitride layer both include silicon, nitrogen and oxygen components. For 

example, the first oxygen-lean nitride layer (“CT2” or “CT1”) and the second oxygen-rich 

nitride layer (“CT1” or “CT2”) both include silicon, nitrogen and oxygen components89: 

 
89 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

silicon, nitrogen and oxygen 

components. 

 

40. The semiconductor memory device 

of claim 39, 
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[40a] wherein the first oxygen-lean 

nitride layer is formed on an inside 

sidewall of the blocking dielectric 

layer and 

In the ’365 Accused Instrumentalities the first oxygen-lean nitride layer is formed on an 

inside sidewall of the blocking dielectric layer. For example, the first oxygen-lean nitride 

layer (“CT2”) is formed on an inside sidewall of the blocking dielectric layer (“BlOx”)90: 

 
 

 
90 TechInsights 112L Report 
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As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

[40b] wherein the second oxygen-rich 

nitride layer is formed on the inside 

sidewall of the first oxygen-lean nitride 

layer. 

In the ’365 Accused Instrumentalities the second oxygen-rich nitride layer is formed on 

the inside sidewall of the first oxygen-lean nitride layer. For example, the second oxygen-

rich nitride layer (“CT1”) is formed on the inside sidewall of the first oxygen-lean nitride 

layer (“CT2”) 91: 

 
91 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

 
 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 
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41. The semiconductor memory device 

of claim 40, wherein the blocking 

dielectric layer includes a high K 

dielectric. 

In the ’365 Accused Instrumentalities the blocking dielectric layer includes a high K 

dielectric. For example, the blocking dielectric layer (“BlOx”) comprises aluminum oxide, 

a high K high temperature oxide. 

 

As shown above, this limitation is literally present, but to the extent that the Counterclaim 

Defendants contend otherwise, it is in the alternative present under the doctrine of 

equivalents. 

42. The semiconductor memory device 

of claim 35, including a stack of layers 

formed over the substrate. 

The ’365 Accused Instrumentalities include a stack of layers formed over the substrate. 

For example, the devices include a stack of layers formed over the silicon substrate 92: 

 
92 TechInsights 112L Report 
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43. The semiconductor memory device 

of claim 42, 

 

[43a] wherein the stack of layers 

includes a first dielectric layer, a gate 

layer and a second dielectric layer, 

In the ’365 Accused Instrumentalities the stack of layers includes a first dielectric layer, a 

gate layer and a second dielectric layer. For example, the stack of layers includes a first 

dielectric layer, a gate layer and a second dielectric layer as annotated below: 
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[43b] wherein the gate layer is 

separated from the substrate by the first 

dielectric layer and the second 

dielectric layer is separated from the 

first dielectric layer by a sacrificial 

layer. 

In the ’365 Accused Instrumentalities the gate layer is separated from the substrate by the 

first dielectric layer and the second dielectric layer is separated from the first dielectric 

layer by a sacrificial layer. For example, the gate layer is separated from the substrate by 

the first dielectric layer and the second dielectric layer is separated from the first dielectric 

layer by a sacrificial layer: 
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44. The semiconductor memory device 

of claim 43, wherein the channel 

region is formed in an opening 

extending through the stack of layers. 

In the ’365 Accused Instrumentalities the channel region is formed in an opening 

extending through the stack of layers. For example, the channel region is formed in an 

opening (purple rectangle) extending through the stack of layers 93: 

 
93 TechInsights 112L Report 
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Claim Element ’365 Accused Instrumentalities 

 

45. The semiconductor memory device 

of claim 43, wherein the second 

dielectric layer separates the gate layer 

from an overlying memory transistor. 

In the ’365 Accused Instrumentalities the second dielectric layer separates the gate layer 

from an overlying memory transistor. For example, the second dielectric layer separates 

the gate layer from an overlying memory transistor: 
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