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’909 Patent

Sources: EX2018 (Statutory Disclaimer) at 7; EX1017 (’909 Pat.) at 10:15-11:5; ID (Paper 9) at 24.
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Claim 5

Sources: ID (Paper 9) at 5; EX2018 at 7; EX1017 (’909 Pat.) at 10:15-17; EX1026 (Bowen) at 1655-56, Fig. 1; Pet. (Paper 1) at 
19-25, 33-36.  Demonstrative Exhibit - Not Evidence 3
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onto the Simmons’ formula . . . based on the WKB approximation, using the 

least squares method.”  Id. at col. 7, ll. 39–45. 
 

D. Illustrative Claims 

Challenged claims 9 and 15 of the ’909 patent are independent.  
Claims 5 and 6 depend from disclaimed claim 1, claims 10–14 depend from 
claim 9, and claims 16–20 depend from claim 15.  Claims 1 and 5 recite the 

following (with letter designations used in the Petition to refer to the various 
limitations):  

1. [pre] A magnetoresistive device comprising a magnetic 
tunnel junction structure comprising a multi-layer material stack 
including: 

[a] first and second ferromagnetic material layer; and 
[b] a tunnel barrier layer between the first and second 

ferromagnetic material layers such that the tunnel barrier layer is 
above the first ferromagnetic material layer and below the second 
ferromagnetic material layer, 

[c] wherein said tunnel barrier layer comprises crystalline 
MgOx (001) with oxygen vacancy defects and (0<x<1). 

5. The magnetoresistive device of claim 1, wherein a 
barrier height of the tunnel barrier layer is in a range of 0.1 eV to 
0.85 eV. 

 

E. Evidence 

Petitioner relies on the following prior art: 
U.S. Patent No. 7,270,896 B2, filed July 2, 2004, issued 

Sept. 18, 2007 (Ex. 1062, “Parkin”); 
European Patent Application Publication 

No. EP1391942A1, published Feb. 25, 2004 (Ex. 1027, 
“Nagahama”); 
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❌
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Claim 6

Sources: EX1017 (’909 Pat.) at 10:18-20; see also EX2018 at 7; EX1026 (Bowen) at 1655-56, Fig. 1; Pet. (Paper 1) at 33-37.  
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1. [pre] A magnetoresistive device comprising a magnetic 
tunnel junction structure comprising a multi-layer material stack 
including:
 [a] first and second ferromagnetic material layer; and
 [b] a tunnel barrier layer between the first and second 
ferromagnetic material layers such that the tunnel barrier layer is 
above the first ferromagnetic material layer and below the 
second ferromagnetic material layer,
 [c] wherein said tunnel barrier layer comprises crystalline 
MgOx (001) with oxygen vacancy defects and (0<x<1).
 6. The magnetoresistive device of claim 5, wherein the 
barrier height of the tunnel barrier layer is in a range of 0.2 eV to 
0.5 eV.



What is the Density of States (DOS)?

Source: EX2053 (Ross Decl.) ¶ 36 (highlighted); see also POR (Paper 18) at 9-10.
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Al2O3 v. MgO

Sources: EX1057 (Dieny) at 44 (annotated); see also Pet. (Paper 1) at 11; POR (Paper 18) at 13; EX2053 (Ross Decl.) ¶¶ 41-42. 
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The Claimed Barrier Height Is Obvious

7
Sources: EX1017 (’909 Pat.); EX1026 (Bowen); EX1038 (Moodera); EX1053 (Mitani); EX2037 (Saito); EX1086 (Kishi FH); see 
also Pet. (Paper 1) at 33; POR (Paper 18) at 15; Reply (Paper 24) at 1.  Demonstrative Exhibit - Not Evidence



Bowen

Source: EX1026 (Bowen) at 1655 (highlighted); see also Pet. (Paper 1) at 26, 34.
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* * *



TMR effect

Source: EX1050 (Yuasa 2002) at 2427, quoted by EX2053 (Ross Decl.) ¶ 38; see also POR (Paper 18) at 10.
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∆ DOS ⟹ ∆ TMR



Bowen

Source: EX1026 (Bowen) at 1656 (highlighted); see also Pet. (Paper 1) at 24, 33.
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Tunnel Barrier Height

Source: POR (Paper 18) at 14; see also EX2053 (Ross Decl.) ¶ 45.
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∆ Fermi energy ⟹ ∆ Barrier height



Source: EX1026 (Bowen) at 1657; see also Pet. (Paper 1) at 38.
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Soukup

Sources: EX1028 (Soukup) at 3233 (annotated); see also Pet. (Paper 1) at 33.
Demonstrative Exhibit - Not Evidence 13



Soukup

Sources: EX1028 (Soukup) at 3232; see also Pet. (Paper 1) at 33.
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2024: 909 Patent Allowed

Source: EX1018 (’909 File History) at 151 (highlighted); see also Pet. (Paper 1) at 15.
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2025: 909 Child Application Rejected

Source: EX1086 (’576 File History) at 256-57, 261-263 (highlighted); see also Reply (Paper 24) at 1.
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* * *

IPB abandoned app. 
1/14/2025

Examiner withdrew allowance, rejected claims over Kishi:



Alleged Secondary Considerations

EX2029
Yuasa: “a giant tunnel 

magnetoresistance effect 
of approximately 200% at 

room temperature was 
realized for the first time”

Sources: EX2022 (Nakatini) at 107; EX2024 at 2; EX2029 at 2; see also Reply (Paper 24) at 3-4.
Demonstrative Exhibit - Not Evidence 17

EX2024
“Yuasa’s pioneering work 

on magnetic tunnel 
junctions… which have a 
large room temperature 

magnetoresistance 
(MR) ratio”

EX2022
Credits Butler, 

not Yuasa

AIST Press Release



EX2022 Nakatini article

Sources: EX2022 (Nakatini) at 107 (highlighted); see also Reply (Paper 24) at 3.
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* * *




