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I. INTRODUCTION 

1. I have been retained by Micron Technology, Inc. (“Petitioner” or 

“Micron”) as an independent expert consultant in this proceeding before the Patent 

Trial and Appeal Board (“PTAB” or “Board”).  I understand that Micron is 

requesting that the Board institute an inter partes review (“IPR”) proceeding of U.S. 

Patent No. 8,996,838 (“the ’838 Patent”) (Ex-1001), currently assigned to Palisade 

Technologies, LLP (“Patent Owner” or “PO”). 

2. I am being compensated at my usual and customary rate of $765 per 

hour.  No part of my compensation depends on the outcome of this proceeding, and 

I have no other interest in this proceeding. 

3. I have been asked to provide my independent analysis of the ’838 Patent 

in light of the prior art publications cited below. I have also been asked to consider 

the state of the art and prior art available as of May 8, 2014.  Based on the prior art 

discussed in this declaration, it is my opinion that Claims 1-3, 8, 11-14, and 19-20 

of the ’838 Patent are unpatentable for the reasons provided below. 

A. Qualifications 

4. My qualifications generally are set forth in my curriculum vitae, which 

is submitted as Ex-1003.   

5. I started working as an Engineer in 1985 and I started teaching 

Electrical and Computer Engineering courses in 1991. I am currently a Professor 
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Emeritus of Electrical and Computer Engineering at the University of Nevada, Las 

Vegas (“UNLV”). I am the named inventor on over 150 U.S. patents resulting from 

my industry work. 

6. I received B.S. and M.S. degrees in Electrical Engineering from UNLV 

in 1986 and 1988, respectively.  I received my Ph.D. in Electrical Engineering from 

the University of Nevada, Reno, in 1993. 

7. My doctoral research, culminating in the award of a Ph.D., investigated 

the use of power MOSFETs in the design of very high peak power, and high-speed, 

instrumentation.  I developed techniques to reliably stack power MOSFETs to switch 

higher voltages, that is, greater than 1,000 V and 100 Amps of current with 

nanosecond switching times.  This work was reported in the paper entitled 

“Transformerless Capacitive Coupling of Gate Signals for Series Operation of 

Power MOSFET Devices,” published in the IEEE Transactions on Power 

Electronics. The paper received the Best Paper Award in 2000.   

Industry Experience 

8. I have done technical and expert witness consulting for over 200 

companies since I started working as an engineer in 1985. From 1985 to 1993 I 

worked for EG&G Energy Measurements and the Lawrence Livermore National 

Laboratory designing nuclear diagnostic instrumentation for underground nuclear 

weapon tests at the Nevada test site.  During this time, I designed, and oversaw the 
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fabrication of, over 30 electronic and electro-optic instruments including high-speed 

cable and fiber-optic receiver/transmitters, PLLs, frame and bit-syncs, data 

converters, streak-camera sweep circuits, Pockel’s cell drivers, micro-channel plate 

gating circuits, charging circuits for battery backup of equipment for recording test 

data, and analog oscilloscope electronics. 

9.  My work during this time, as one example, had a direct impact on my 

doctoral research work using power MOSFETs, subsequent publishing efforts, and 

industry designs. In addition to the 2000 Best Paper Award from the IEEE Power 

Electronics Society, I published several other papers in related areas while working 

in industry. I hold a patent, Patent No. 5,874,830, in the area of power supply design, 

titled, “Adaptively biased voltage regulator and operating method,” which was 

issued on February 23, 1999.  I have designed dozens of linear and switching power 

supplies for commercial products and scientific instrumentation. 

10. I am a licensed Professional Engineer and have extensive industry 

experience in circuit design, fabrication, and manufacture of Dynamic Random 

Access Memory (DRAM) semiconductor integrated circuit chips, Phase-Change 

Random Access Memory (PCRAM) chips, and CMOS Image Sensors (CISs) at 

Micron Technology, Inc. (“MTI”) in Boise, Idaho.  I spent considerable time 

working on the development of flash memory chips while at MTI.  My efforts 

resulted in more than a dozen patents relating to flash memory.  One of my projects 
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at MTI included the development, design, and testing of circuit design techniques 

for a multi-level cell (MLC) flash memory using signal processing.   This effort 

resulted in higher-density memories for use in solid-state drives and flash memory 

cards having an ATA interface that are ubiquitous in consumer electronics including 

cameras and data storage systems.  Further, the use of higher-density memory can 

result in fewer changes in the flash translation layer for logical to physical 

addressing, less need for garbage collection, and larger data segments that can 

improve a computing system’s performance.   Another project I worked on at MTI 

focused on the design of buffers for high-speed double-data rate DRAM which 

resulted in around 10 U.S. patents in buffer design. Among many other experiences, 

I led the development of the delay locked loop (DLL) in the late 1990s so that MTI 

DRAM products could transition to the DDR memory protocol, used in mobile and 

non-mobile (server, desktop, cell phones, tablets, etc.) computing systems as main 

computer memory, for addressing and controlling accesses to memory via 

interprocess communications (IPC) with the memory controller (MC).  I provided 

technical assistance with MTI acquisition of Photobit during 2001 and 2002, 

including transitioning the manufacture of CIS products into MTI’s process 

technology.  Further, I did consulting work at Sun Microsystems and then Oracle on 

the design of memory modules during 2009 and 2010.  This work entailed the design 
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of low-power, high-speed, and wide interconnection methods with the goal of 

transmitting data to/from the memory module and the MC at higher speeds.  

11. I have extensive experience in the development of instrumentation and 

commercial products in a multitude of areas including: integrated 

electrical/biological circuits and systems, array (memory, imagers, and displays) 

circuit design, CMOS analog and digital circuit design, diagnostic electrical and 

electro-optic instrumentation for scientific research, CAD tool development and 

online tutorials, low-power interconnect and packaging techniques, design of 

communication/interface circuits (to meet commercial standards such as USB, 

firewire, DDR, PCIe, SPI, etc.), circuit design for the use and storage of renewable 

energy, and power electronics.  For example, a part of my research at Boise State, 

for many years, focused on the use of Thru-Silicon-Vias (TSVs), aka Thru-Wafer 

Vias (TWVs), for high-density packaging.  These packaging techniques were 

utilized in the memory module development work I did with Sun Microsystems and 

Oracle. As another example, I’ve designed circuitry for use in implementing 

Universal Serial Bus (USB) interface circuits while I did consulting at Tower 

Semiconductor. I designed PCI communication circuits for IPC between a Graphics 

Processor Unit (GPU) and memory while consulting for Rendition, Inc.  

12. My current research work is focused in part on the design of integrated 

circuits for wireless sensing using LIDAR (LIght Detection And Ranging).  I have 
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worked with several companies in the development of these circuits and systems 

including Freedom Photonics, Aerius Photonics and FLIR.  In the early 1990s, I 

worked on wireless systems for wideband impulse radar while at Lawrence 

Livermore Laboratory.  Further, part of my research for several years focused on the 

digitization of IQ channels using delta-sigma modulation.  The knowledge and 

experience gained from this effort are reflected in my textbook CMOS Mixed-Signal 

Circuit Design and a presentation, which I have presented at several universities and 

companies, http://cmosedu.com/jbaker/papers/talks/BP_DSM_talk.pdf. 

Academic Experience 

13. I was an adjunct faculty member in the Electrical Engineering 

department of the University of Nevada, Las Vegas in 1991 and 1992.  From 1993 

to 2000, I served on the faculty at the University of Idaho as an Assistant Professor 

and then as a tenured Associate Professor of Electrical Engineering.  In 2000, I 

joined a new Electrical and Computer Engineering program at Boise State 

University (“BSU”) where I served as department chair from 2004 to 2007.  At BSU, 

I helped establish graduate programs in Electrical and Computer Engineering 

including, in 2006, the university’s second Ph.D. degree.  In 2012, I re-joined the 

faculty at UNLV.  Over the course of my career as a professor, I have advised over 

100 masters and doctoral students. 
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14. I have been recognized for my contributions as an educator in the field.  

While at Boise State University, I received the President’s Research and Scholarship 

Award (2005), Honored Faculty Member recognition (2003), and Outstanding 

Department of Electrical Engineering Faculty recognition (2001).  In 2007, I 

received the Frederick Emmons Terman Award (the “Father of Silicon Valley”).  

The Terman Award is bestowed annually upon an outstanding young 

electrical/computer engineering educator in recognition of the educator’s 

contributions to the profession.  In 2011 I received the IEEE Circuits and Systems 

Education Award.  I received the Tau Beta Pi Outstanding Electrical and Computer 

Engineering Professor Award every year it was awarded while I have been back at 

UNLV. 

15. I have authored several books and papers in the electrical and computer 

engineering area.  My published books include CMOS Circuit Design, Layout, and 

Simulation (Baker, R.J., Wiley-IEEE, ISBN: 9781119481515 (4th ed., 2019)) and 

CMOS Mixed-Signal Circuit Design (Baker, R.J., Wiley-IEEE, ISBN: 

9780470290262 (2nd ed., 2009) and ISBN: 9780471227540 (1st ed., 2002)).  I co-

authored DRAM Circuit Design: Fundamental and High-Speed Topics (Keeth, B., 

Baker, R.J., Johnson, B., and Lin, F., Wiley-IEEE, ISBN: 9780470184752 (2008)), 

DRAM Circuit Design: A Tutorial (Keeth, B. and Baker, R.J., Wiley-IEEE, ISBN: 

0-7803-6014-1 (2001)), and CMOS Circuit Design, Layout and Simulation (Baker, 
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R.J., Li, H.W., and Boyce, D.E., Wiley-IEEE, ISBN: 9780780334168 (1998)).  I 

contributed as an editor and co-author on several other electrical and computer 

engineering books.  

Other Relevant Experience 

16. I have given more than 50 invited talks at conferences, companies, and 

universities.  Further, I am the author or co-author of more than 100 papers and 

presentations in the areas of electrical and computer engineering design, fabrication 

and packaging. 

17. I currently serve, or have served, as a volunteer on: the IEEE Press 

Editorial Board (1999-2004); as editor for the Wiley-IEEE Press Book Series on 

Microelectronic Systems (2010-2018); as the Technical Program Chair of the 2015 

IEEE 58th International Midwest Symposium on Circuits and Systems (MWSCAS 

2015); on the IEEE Solid-State Circuits Society (SSCS) Administrative Committee 

(2011-2016); as a Distinguished Lecturer for the SSCS (2012-2015); and as the 

Technology Editor (2012-2014) and Editor-in-Chief (2015-2020) for IEEE Solid-

State Circuits Magazine.  These meetings, groups, and publications are intended to 

allow researchers to share and coordinate research.  My active participation in these 

meetings, groups, and publications allowed me to see what other researchers in the 

field have been doing.   
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18. In addition to the above, I am an IEEE Fellow for contributions to 

semiconductor memory design and a member of the honor societies Eta Kappa Nu 

and Tau Beta Pi. 

B. Materials Considered 

19. In forming my opinions, I reviewed the following documents, in 

addition to others I have cited in my declaration. 

Ex. No. Description 

Ex-1001 U.S. Patent No. 8,996,838 (“the ’838 Patent”) 

Ex-1004 Prosecution History of U.S. Patent No. 8,996,838 (App. No. 
14/273,031) 

Ex-1005 U.S. Patent Application Pub. No. 2012/0254680 (“Oh”) 

Ex-1006 U.S. Patent No. RE47,866 (“Tokiwa”) 

Ex-1007 William D. Brown & Joe E. Brewer, Nonvolatile Semiconductor 
Memory Technology (IEEE Press 1998). 

Ex-1008 Brian Dipert & Markus Levy, Designing with Flash Memory 
(Annabooks 1994). 

Ex-1009 H. Niijima, Design of a Solid-State File Using Flash EEPROM, 
39(5) IBM J. Res. & Dev. 531 (1995). 

Ex-1010 Jim Handy, Why Do We Need 3D NAND?, THE MEMORY GUY BLOG 

(Oct. 18, 2013), https://thememoryguy.com/why-do-we-need-3d-
nand/. 

Ex-1011 Jim Handy, What is a 3D NAND?, THE MEMORY GUY BLOG (Oct. 
18, 2013), https://thememoryguy.com/what-is-a-3d-nand/. 
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Ex. No. Description 

Ex-1012 Jim Handy, 3D NAND: Making a Vertical String, THE MEMORY 

GUY BLOG (Oct. 18, 2013), https://thememoryguy.com/3d-nand-
making-a-vertical-string/. 

Ex-1013 Jim Handy, An Alternative Kind of Vertical 3D NAND String, THE 

MEMORY GUY BLOG (Oct. 18, 2013), https://thememoryguy.com/an-
alternative-kind-of-vertical-3d-nand-string/. 

Ex-1014 Ron Wilson, Monolithic 3D, EE TIMES (Aug. 31, 2011), 
https://www.eetimes.com/monolithic-3d/. 

Ex-1015 U.S. Patent No. 8,730,738 (“Oh ’738”) 

Ex-1016 Claim Construction Order and Memorandum in Support Thereof, 
Palisade Technologies, LLP v. Micron Tech., Inc., ECF No. 93, No. 
7:24-cv-00262 (W.D. Tex. Oct. 3, 2025) 

II. LEGAL STANDARDS 

20. In forming my opinions and considering the subject matter of the ’838 

Patent and its claims in light of the prior art, I am relying on certain legal principles 

that counsel in this case explained to me.  My understanding of these concepts is 

summarized below. 

21. I understand that earlier publications and patents may act to render a 

patent unpatentable for one of two reasons: (1) anticipation and (2) obviousness. 

A. Anticipation 

22. It is my understanding that the claims of a patent are anticipated by a 

prior art reference if each and every element of the claim is found either explicitly 

or inherently in the reference.  I understand that inherency requires a showing that 
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the missing descriptive matter in the claim is necessarily present in the allegedly 

anticipating reference, and that it would have been so recognized by a person of 

ordinary skill in the art (“POSITA”).  

23. I understand that when a challenged claim covers several structures, 

either generically or as alternatives, the claim is deemed anticipated if any of the 

structures within the scope of the claim is found in the prior art reference. 

24. Although anticipation typically involves the analysis of a single prior 

art reference, I understand that additional references may be used to show that the 

prior art reference has enabling disclosure (i.e., allows a POSITA to make the 

invention without undue experimentation), to explain the meaning of a term used in 

the prior art reference, and/or to show that a characteristic is inherent in the prior art 

reference. 

B. Obviousness 

25. I understand that a claim is invalid as obvious if it would have been 

obvious to a person of ordinary skill in the art at the time the alleged invention was 

made.  This means that even if all of the elements of the claim cannot be found in a 

single prior art reference that would anticipate the claim, a person of ordinary skill 

in the art who was aware of the prior art would have been able to come up with the 

claimed invention.  This may be the case, for example, where the missing element 

represents only an insubstantial difference over the prior art or a reconfiguration of 
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a known system.  I understand that in an obviousness determination, the person of 

ordinary skill in the art is presumed to have knowledge of all material prior art.  

26. I understand that an obviousness analysis requires an understanding of 

the scope and content of the prior art, any differences between the alleged invention 

and the prior art, and the level of ordinary skill in evaluating the pertinent art. 

27. I understand that when a product is available, design incentives and 

other market forces can prompt variations of it, either in the same field or a different 

one.  If a person of ordinary skill in the art can implement a predictable variation, 

obviousness likely bars its patentability.  For the same reason, if a technique has 

been used to improve one device and a person of ordinary skill in the art would 

recognize that it would improve similar devices in the same way, using the technique 

would have been obvious.  

28. I understand that whether a prior art reference renders a patent claim 

unpatentable as obvious is determined from the perspective of a person of ordinary 

skill in the art at the time of the alleged invention.  I have been told that there is no 

requirement that the prior art contain an express suggestion to combine known 

elements to achieve the claimed invention, but a suggestion to combine known 

elements to achieve the claimed invention may come from the prior art, as filtered 

through the knowledge of one skilled in the art.  In addition, I have been told that 
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the inferences and creative steps a person of ordinary skill in the art would employ 

are relevant to the determination of obviousness. 

29. I understand that one may consider, e.g., whether (1) the change was 

merely the predictable result of using prior art elements according to their known 

functions, or whether it was the result of true inventiveness; (2) there is some 

teaching or suggestion in the prior art to make the modification or combination of 

elements claimed in the patent; (3) the claimed innovation applies a known technique 

that had been used to improve a similar device or method in a similar way; (4) the 

claimed invention would have been obvious to try, meaning that the claimed 

innovation was one of a relatively small number of possible approaches to the 

problem with a reasonable expectation of success by those skilled in the art; (5) the 

invention merely substituted one known element for another known element in order 

to obtain predictable results; (6) the invention merely applies a known technique to 

a known device, method, or product to yield predictable results; or (7) known work 

in one field of endeavor may have prompted variations of it for use in either the same 

field or a different one based on design incentives or other market forces that would 

have been predictable to a person of ordinary skill in the art. 

30. I further understand that certain factors may support or rebut the 

obviousness of a claim.  I understand that such secondary considerations include, 

among other things, commercial success of the patented invention, skepticism of 
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those having ordinary skill in the art at the time of the invention, unexpected results 

of the invention, any long-felt but unsolved need in the art that was satisfied by the 

alleged invention, the failure of others to make the alleged invention, praise of the 

alleged invention by those having ordinary skill in the art, and copying of the alleged 

invention by others in the field.  I understand that there must be a nexus—that is, a 

connection—between any such secondary considerations and the alleged invention.  

I also understand that contemporaneous and independent invention by others is a 

secondary consideration tending to show obviousness. 

31. I am not aware of any allegations by the named inventor of the ’838 

Patent or any assignee of the ’838 Patent that any secondary considerations tend to 

rebut the obviousness of the ’838 Patent. 

32. Additionally, I understand that in considering obviousness, it is 

important not to use the benefit of hindsight derived from the patent under 

consideration. 

C. Level of Ordinary Skill in the Art 

33. When interpreting a patent, I understand that it is important to identify 

the relevant art pertaining to that patent, as well as the level of ordinary skill in that 

art at the time of the claimed invention.  The “art” is the field of technology to which 

the patent is related. 
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34. I am informed and understand that a POSITA is a hypothetical person 

who is presumed to know the relevant prior art.  I understand that the actual 

inventor’s skill is not determinative of the level of ordinary skill.  I further 

understand that factors that may be considered in determining level of skill include: 

(i) the types of problems encountered in the art; (ii) prior art solutions to those 

problems; (iii) the rapidity with which innovations are made; (iv) the sophistication 

of the technology; and (v) the educational level of active workers in the field.  I 

understand that not all such factors may be present in every case, and one or more 

of them may predominate.  

35. I understand that a POSITA is one who is presumed to be aware of all 

pertinent art, thinks along conventional wisdom in the art, and is a person of ordinary 

creativity.   

36. A person of ordinary skill in the art at the relevant time, which I have 

been told to consider as around May 8, 2014 (“POSITA”) would have had a 

bachelor’s degree in computer engineering, electrical engineering, computer 

science, or a closely related field, along with at least two years of experience in the 

design, development, implementation, or management of memory devices and 

systems. An individual with an advanced degree in a relevant field, such as computer 

or electrical engineering, would require less experience in the development and use 

of memory devices and systems (e.g., 1-2 years). 
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37. Based on my education and experience, I would have, at least, met the 

criteria for a POSITA on May 8, 2014, and I still exceed it today. 

D. Claim Construction 

38. I understand that the United States Patent and Trademark Office 

interprets claim terms in an inter partes review proceeding under the same claim 

construction standard that is used in a United States federal court.  I understand that 

under this standard, the meaning of claim terms is considered from the viewpoint of 

a POSITA at the time of the alleged invention. 

39. I have been informed that claim terms are generally given their ordinary 

and customary meaning as understood by one of ordinary skill in the art in light of 

the specification and the prosecution history pertaining to the patent.  I understand, 

however, that claims terms are generally not limited by the embodiments described 

in the specification. 

40. I understand that in addition to the claims, specification, and 

prosecution history, other evidence may be considered to ascertain the meaning of 

claim terms, including textbooks, encyclopedias, articles, and dictionaries.  I have 

been informed that this other evidence is often less significant and less reliable than 

the claims, specification, and prosecution history. 
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III. SUMMARY OF GROUNDS 

41. I understand that Petitioner challenges the validity of Claims 1-3, 8, 11-

14, and 19-20 of the ’838 Patent.  It is my opinion that the following grounds 

demonstrate that the claims of the ’838 Patent are invalid: 

Ground Summary 

1 Claims 1-2, 8, 11-13, and 19-20 are obvious over U.S. Patent 

Application Pub. No. 2012/0254680 (“Oh”) (Ex-1005) 

2 Claims 1-2, 8, 11-13, and 19-20 are obvious over Oh (Ex-1005) in 

view of U.S. Patent No. 8,730,738 (“Oh ’738”) (Ex-1015) 

3 Claims 1-3, 8, 11-14, and 19-20 are obvious over U.S. Patent No. 

RE47,866 (“Tokiwa”) (Ex-1006). 

4 Claims 1-3, 8, 11-14, and 19-20 are obvious over Tokiwa (Ex-1006) 

in view of Oh ’738 (Ex-1015) 

 
IV. THE ’838 Patent 

A. Overview of the ’838 Patent 

42. The ’838 Patent generally relates to 3D memory structures, such as 

nonvolatile 3D NAND flash memory. Ex-1001, 3:33-37. Figure 4 (annotated below) 

illustrates that the 3D memory of the ’838 patent includes one or more physical 
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“layers” (blue) disposed above a silicon substrate (green). Id., 3:46-47. The memory 

layers may be monolithically formed above a silicon substrate. Id., 27:26-33, Cls. 11 

and 20. The 3D memory may further include one or more columns (orange) that 

extend through the memory layers, oriented in a direction perpendicular to that of 

the memory layers. Id., 3:39:43. 

 

Id., Fig. 4 (annotated). 

43. The columns are formed by an “etch process” that forms a cavity or 

“memory hole” through the memory layers. Id., 12:8-11. After the etch process, “the 

etched region may be filled with one or more materials to form” the columns. Id., 
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12:11-14. “Depending on the particular etch process and the number of layers 

formed on the substrate, the [column] may have a ‘tapered’ profile.” Id., 1:63-65. 

For example, if the etching process begins from the top and reaches down to a 

substrate, more etching is performed at the top layers than the bottom, which can 

cause the resulting column to be wider at the top than the bottom. Id., 1:65-2:4, Cls. 

2 and 13. The columns (orange) in Figure 4 (annotated) are wider at the top layers 

relative to the bottom, illustrating the tapering effect that the etching process 

described by the ’838 Patent can produce. Id., 15:4-14. 

44. The tapered profile of the columns “can affect device performance, 

such as performance characteristics of storage elements connected to the structure.” 

Id., 2:7-9. For example, the ’838 Patent explains that data reliability may be worse 

for data stored on layers for which the column is wider compared to layers for which 

the column is narrower. Id., 9:24-25. Additionally, layers with a wider column may 

have different voltage requirements for reading or writing data than layers with a 

narrower column. Id., 13:27-67 (“[B]iasing [a] control gate [with a wider column] 

may cause the conductive channel [] to conduct less current as compared to applying 

the voltage to [a] control gate [with a narrower column].”). 

45.  The ’838 Patent describes compensating for the effects caused by a 

tapered column in a memory device “by selectively performing encoding operations, 

write operations, read operations, and/or decoding operations.” Id., 11:45-55. For 
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example, data stored on layers with wider column can be encoded and decoded using 

longer “codewords” to compensate for the reduced data reliability of those layers. 

Id., 9:17-38. Additionally, different voltages can be used to read and write data to 

layers with a wider column compared to those with a narrower column. Id., 7:7-12, 

10:21-27. The ’838 Patent discloses that a memory device can perform any subset 

or all of these methods to compensate for the tapered columns and improve device 

performance. Id., 11:45-55. 

46. The alleged invention of the ’838 Patent relates to identifying, storing 

and accessing information that identifies “a location associated with a variation” of 

the tapered columns. See, e.g., id., Cls. 1 and 12. The “location” identifies where the 

variation in the width of the columns begins through tapering. Id., 12:24-35, Cls. 1, 

2, 12, and 13. For example, in Figure 2 (annotated below), location 116 (purple) 

identifies the location where column 202 (orange) begins to taper. Id. The column 

202 (orange) “is not tapered below the location” (purple), but is tapered above the 
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location. Id.1 The location is defined as being between layers 204 and 206, which 

corresponds to a distance above the substrate. Id., 5:17-21, 12:24-35. 

Id., Fig. 2 (annotated). 

47. The ’838 Patent further discloses that the data storage device has a 

controller configured to determine the location, shown in Figure 1 below. Id., 18:26-

32.  

 
1 In practice the columns extending through the layers will be tapered throughout 
their entire length, because the etch process that creates the holes where the pillars 
are formed cannot produce holes with perfectly uniform width. See infra ¶73. 
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Id., Fig. 1. 

48. The controller includes a “location identifier 134” that determines the 

location by measuring a parameter for two adjacent layers, and comparing them to 

see if they are substantially the same. Id. 5:22-38, 18:60-19:19, Cls. 3 and 14. For 

example, referring to Figure 2 above, the controller can measure a first parameter 

for layer 210, and second parameter for layer 212. Id. The ’838 Patent explains that 

a variety of parameters may be used by the location identifier, such as the number 

of programming pulses used by the read/write circuitry for each layer, a 
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programming voltage of the programming pulses, a pulse duration or width of the 

programming pulses, or another parameter or combination of parameters. Id., 5:39-

55, 19:7-14, Cls. 4 and 15. By comparing the parameters, the controller determines 

the location associated with the variation.  Id., 5:56-68, 19:15-19. In one example, if 

the difference between the two parameters does not satisfy a threshold, the controller 

determines that the location associated with the variation is above layer 212, and 

keeps searching by comparing parameters between other layers. Id., 19:44-53, Cls. 

5 and 16. Once layers are identified for which the difference between the parameters 

satisfies the threshold, the controller determines that the location associated with the 

variation is between those two layers. Id., 19:20-28, Cls. 6 and 17. Once the location 

is determined, information identifying the location is generated and stored. Id., 

19:58-62, Cls. 7 and 19. 

49. The memory device can be configured to determine the location when 

the device is initially powered on. Id., 6:1-16, Cls. 9 and 18. After performing the 

operations, the value of a power-up indicator can be updated to indicate that the 

device has been previously powered up, indicating that the location determination 

has already occurred. Id. 6:16-20, Cl. 10. 

50. The memory device’s controller is operationally coupled to the 

memory. Id., 4:10-11. The controller can access the information identifying the 

location from the memory. Id., 7:66-8:10, Cl. 8. The ’838 Patent discloses, but does 
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not claim, using the location information to perform selective encoding, decoding, 

read, and write operations. Id., 11:45-55. For example, the controller could use the 

location information to use a “short” error correction codeword for layers below the 

location, and an “extended” error correction codeword for layers above the location. 

Id., 9:17-25. As another example, the controller could use the location information 

to apply different read and write voltages for layers above and below the location. 

Id., 7:7-12, 10:21-27. By identifying and accounting for the location, the ’838 Patent 

alleges that the “accuracy of operations at the data storage device [] can be 

improved.” Id., 12:36-37. 

B. Prosecution History of the ’838 Patent 

51. I understand the ’838 Patent was filed May 8, 2014, as application No. 

14/273,031. Ex-1001, cover. 

52. I have reviewed the ’838 Patent’s file history and note only that the 

examiner did not issue any rejections to the claims of the ’838 Patent as they were 

originally presented. 

53. The prior art I apply to the claims in my declaration was not before the 

USPTO during prosecution of the ’838 Patent.  And as I discuss below, this art 

discloses the ’838 Patent’s claims, including the features the applicant contended 

were new. Thus, my declaration presents substantially new arguments that were not 

considered during prosecution. 
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V. TECHNOLOGY BACKGROUND  

54. Prior to the priority date, flash memory devices generally were widely 

used.  The following sections summarize well-understood flash memory 

technologies at that time.  Each of these background-level technologies would have 

been implemented in flash memory systems, and POSITAs would have reliably and 

predictably known how to do so. 

A. Flash Memory, Generally 

55. Computer memories can be classified as volatile and non-volatile.  

Volatile memories, such as DRAM, SRAM, SDRAM, and DDR-DRAM, only store 

data while powered by the system they are in, and lose the data stored therein when 

the power is turned off.  Non-volatile memories retain their stored data even without 

power.  Examples of non-volatile memories and memory systems include magnetic 

tape, magnetic and optical drives, read only memories (ROMs), electrically 

programmable read only memories (EPROMs), and electrically erasable 

programmable read-only memories (EEPROMs). 

56. Flash memory is a type of non-volatile semiconductor memory that can 

be electrically programmed and erased. Ex-1008 at 31. Unlike other types of non-

volatile memory, such as ROM or EPROM, flash memory does not require a 

separate programming voltage or a UV light source to erase its contents. Ex-1008 at 

38. Instead, flash memory can be updated in-system, under the control of a processor 
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or a host device. Ex-1008 at 31. This feature makes flash memory suitable for 

applications that require frequent or flexible data updates, such as code storage, data 

accumulation, or file storage. Ex-1008 at 100. 

57. Flash memory devices are based on floating-gate transistors, which 

have an additional layer of polysilicon (the floating gate) between the control gate 

and the channel of the transistor. Ex-1008 at 68. The floating gate can store a charge, 

which affects the threshold voltage of the transistor. Id. By applying appropriate 

voltages to the control gate, the source, and the drain of the transistor, electrons can 

be injected into or removed from the floating gate, changing its charge state. This 

charge state determines the logical value (0 or 1) stored in the flash memory cell. Id. 

at 95. 

58. There are three main types of flash memory technologies: NOR, 

EEPROM, and NAND. Each type has different characteristics in terms of cell 

structure, array organization, read/write performance, density, and cost. 

59. NOR flash memory is based on an EPROM-like cell structure, where 

each cell consists of a single floating-gate transistor connected in parallel to a bitline 

and a wordline. NOR flash memory cells can be individually addressed and read, 

allowing random access and direct code execution. However, NOR flash memory 

cells require a high programming voltage (typically 12V) and a long programming 

time (typically 10-20 microseconds per byte). Moreover, NOR flash memory cells 
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can only be erased in bulk, by applying a negative voltage to the control gate of all 

cells in a device or a block. This erase operation is slow (typically 1-2 seconds per 

device or block) and consumes a lot of power. Therefore, NOR flash memory is 

more suitable for applications that require fast read access and infrequent write/erase 

operations, such as embedded code storage. 

60. EEPROM flash memory is based on an EEPROM-like cell structure, 

where each cell consists of a split-gate transistor with a select gate and a floating 

gate. EEPROM flash memory cells can be individually programmed and erased, by 

applying appropriate voltages to the select gate, the control gate, the source, and the 

drain of the transistor. This allows more flexibility and efficiency in updating the 

flash memory contents. However, EEPROM flash memory cells have a larger cell 

size and a lower density than NOR flash memory cells, due to the complex cell 

structure and the need for additional circuitry for programming and erasing. 

Moreover, EEPROM flash memory cells have a slower read access time than NOR 

flash memory cells, due to the serial nature of the cell access. Therefore, EEPROM 

flash memory is more suitable for applications that require frequent write/erase 

operations and moderate read access, such as data accumulation or data/lookup table 

storage. 

61. NAND flash memory is based on a NAND-like cell structure, where 

each cell consists of a single floating-gate transistor connected in series with other 
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cells to form a NAND string. NAND flash memory cells have a smaller cell size and 

a higher density than NOR or EEPROM flash memory cells, due to the simple cell 

structure and the efficient use of the silicon area. However, NAND flash memory 

cells cannot be individually addressed and read, due to the series connection of the 

cells. Instead, NAND flash memory cells are accessed in pages (typically 512 or 

1024 bytes), which are organized into blocks (typically 16 or 32 pages). Ex-1008 at 

36. To read a page, the NAND string is selected by a row decoder and a column 

decoder, and the data is sensed by a sense amplifier. Ex-1008 at 36. To program or 

erase a page or a block, the NAND string is selected by a row decoder and a voltage 

generator, and the data is written or erased by applying appropriate voltages to the 

control gate, the source, and the drain of the transistor. Ex-1008 at 36. NAND flash 

memory has a faster programming and erasing time than NOR or EEPROM flash 

memory, due to the lower programming voltage (typically 5V) and the smaller unit 

of operation (page or block). Ex-1008 at 38. However, NAND flash memory has a 

slower read access time than NOR flash memory, due to the page-based access and 

the need for error correction. Id. Therefore, NAND flash memory is more suitable 

for applications that require high density and high performance write/erase 

operations, such as file storage. 

62. Four characteristics of flash memory have consistently affected the 

design of flash memory systems. Ex-1009 at 533. First, write operations take much 
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longer than read operations. Id. Second, erase operations take much longer than write 

operations. Id. Third, a memory cell can only endure a limited number of write/erase 

operations. Id. Fourth, the memory is divided into blocks, and all cells in a block are 

erased at the same time. Id. In other words, flash memory does not erase individual 

smaller units, such as cells or pages, that make up a block; all cells and pages in an 

entire block are erased together. 

63. The modern flash EEPROM was proposed in 1984, and companies 

such as Kioxia, AMD, Intel, TI, NEC, and SanDisk contributed to the technology in 

the 1980s and 1990s. See Ex-1007 at 193-96. Flash memory has been widely used 

since the 1990s in a variety of electronic devices. Before May 8, 2014, flash memory 

was widely used in all sorts of electronic devices, including cell phones, computers, 

vehicles, microsystems, and all sorts of other products. A variety of flash memory 

products in the form of USB flash drives, SecureDigital (SD) cards, PCMCIA cards, 

CompactFlash (CF) cards, Memory Stick, MultiMediaCard (MMC), xD, and 

variants thereof were widely available before May 8, 2014. These products typically 

contained a package that included an interface component, a controller, and the flash 

memory itself.  An example from Designing with FLASH MEMORY (Ex-1008 at 66) 

is reproduced below: 
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Ex-1008 at Fig. 4.15. 

B. Flash Memory Architecture 

64. Flash memory devices can be organized in different ways, depending 

on the application requirements and the system design. Ex-1008 at 197. Single-chip 

flash memory devices are the simplest and most widely used flash memory 

architecture. They consist of a single flash memory die packaged in a standard IC 

package, such as DIP, LCC, SOJ, SOP, TSOP, or PSOP. Single-chip flash memory 
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devices have a simple “SRAM-like” pinout, where the address, data, and control 

signals are directly connected to the flash memory array. Single-chip flash memory 

devices can be easily interfaced to a processor or a host device, by using standard 

memory bus protocols and timing parameters. Single-chip flash memory devices are 

suitable for applications that require low to medium density, low cost, and easy 

integration, such as embedded code storage or data accumulation. 

65. Multi-chip flash memory devices are flash memory architectures that 

combine two or more flash memory dies in a single package, such as SIMM, 

PCMCIA, or flash drive. Multi-chip flash memory devices can increase the density, 

performance, and functionality of flash memory, by using parallelism, interleaving, 

caching, shadowing, or other techniques. Multi-chip flash memory devices can also 

incorporate other types of memory or logic devices, such as SRAM, DRAM, ROM, 

EEPROM, or controllers, to provide additional features, such as buffering, error 

correction, or address mapping. Multi-chip flash memory devices can be interfaced 

to a processor or a host device, by using standard or proprietary memory bus 

protocols and timing parameters. Multi-chip flash memory devices are suitable for 

applications that require high density, high performance, or high functionality, such 

as file storage or data/lookup table storage. 

66. SIMM flash memory devices are flash memory architectures that use a 

single in-line memory module (SIMM) as the package for multiple flash memory 
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dies. Ex-1008 at 59. A SIMM is a small circuit board with a 30-pin or 72-pin edge 

connector, which can be plugged into a socket on a motherboard or an adapter card. 

SIMM flash memory devices can increase the density and performance of flash 

memory, by using parallelism or interleaving techniques. Id. SIMM flash memory 

devices can also incorporate other types of memory or logic devices, such as SRAM, 

DRAM, ROM, EEPROM, or controllers, to provide additional features, such as 

buffering, error correction, or address mapping. Id. SIMM flash memory devices can 

be interfaced to a processor or a host device, by using standard memory bus protocols 

and timing parameters. Id. SIMM flash memory devices are suitable for applications 

that require high density, high performance, or high functionality, such as file 

storage or data/lookup table storage. 

67. PCMCIA flash memory devices are flash memory architectures that use 

a PCMCIA card as the package for multiple flash memory dies. Ex-1008 at 62. A 

PCMCIA card is a small, thin, and removable card that conforms to the PCMCIA 

standard, which defines the physical, electrical, and software characteristics of the 

card. Id. PCMCIA flash memory devices can increase the density and performance 

of flash memory, by using parallelism or interleaving techniques. Id. PCMCIA flash 

memory devices can also incorporate other types of memory or logic devices, such 

as SRAM, DRAM, ROM, EEPROM, or controllers, to provide additional features, 

such as buffering, error correction, or address mapping. Id. PCMCIA flash memory 

Petitioner Micron Ex-1002, 0038



U.S. Patent No. 8,996,838 
Declaration of R. Jacob Baker, Ph.D., P.E. 

33 

devices can be interfaced to a processor or a host device, by using a PCMCIA socket 

and a PCMCIA interface controller, which handle the PCMCIA signals and 

protocols. Id. PCMCIA flash memory devices are suitable for applications that 

require high density, high performance, high functionality, or portability, such as file 

storage or data/lookup table storage. 

C. Three Dimensional Memory Architecture 

68. In planar, or 2D, flash memory, to store more information in the same 

amount of space, it is necessary to shrink the lithographic process to fit on tighter 

geographies. Ex-1010. But the components can only be shrunk to a certain extent 

before 2D flash memories reach a scaling limit. Id. Certain techniques enabled 

shrinking to continue for a process generation or two. Id. But at some point, a new 

approach was needed to keep improving data storage on a given chip area. 

69. The new approach was 3D NAND: instead of continuing to shrink the 

cell’s length and width, the NAND string was turned on its end. Ex-1011. In 2D 

NAND, the NAND string runs across the surface of the die, parallel to the surface. 

Id. The NAND string in 3D NAND products is vertical, perpendicular to the surface 

of the chip. Id. Scaling vertically NAND flash makers to fit more bits on a chip, even 

if they aren’t able to continue shrinking the length and width of the cells on the chip. 

Id. 
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70. Toshiba, now Kioxia, proposed a solution in 2007: 3D NAND. Ex-

1012. Kioxia calls its technology “Bit Cost Scaling,” or “BiCS Flash.” Id. Instead of 

shrinking the length and width of the memory cell, BiCS Flash adds a vertical 

component. Id. In 2D NAND, parallel strips of silicon running parallel to the chip 

are used for the wordlines. Id. In 3D NAND, these strips are turned on their side, 

turn run perpendicular to the surface of the chip. Id. 

71. In BiCS Flash, alternating layers of oxide and polysilicon are deposited 

on top of the substrate (a). Ex-1012. Then, an array of holes are etched through all 

the layers from the top down to the substrate (b). Id. This results in a series of holes 

through the 3D layers. The inside walls of the holes are coated with a silicon dioxide 

layer to create the gate dielectric (c). Id. Then a charge trap is made in the etched 

holes by depositing a silicon nitride layer onto the silicon dioxide (d). Id. This charge 

trap replaces the planar NAND cell’s floating gate. Id. Next another oxide layer is 

deposited on the silicon nitride, to form the tunnel dielectric (e). Id. Finally, the 

remainder of the hole is filled by depositing polysilicon (f). Id. 
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Ex-1012, Figs. a-f. 

72. In a BiCS Flash 3D NAND structure, the width of the NAND string is 

limited by the thickness of the materials deposited into the etched hole. Ex-1012. In 

other words, there is a limit on the number of columns that can be packed into any 

given chip area. However, increased storage capacity can be achieved by adding 

more layers. Id. 

73. Etching a hole sufficiently deep and narrow is difficult. Ex-1012. 

Keeping the width of the hole consistent is quite difficult, so the etched holes in 3D 

NAND products often have varying widths. Id. While technologies to create more 

consistently etched holes have improved, inconsistent widths of etched holes were 

still a significant problem in 2014. Id. 

Petitioner Micron Ex-1002, 0041



U.S. Patent No. 8,996,838 
Declaration of R. Jacob Baker, Ph.D., P.E. 

36 

74. TANOS (Tantalum-Alumina-Nitride-Oxide-Silicon) cells, an 

alternative to Toshiba’s BiCS cells, were introduced by Samsung, and are now 

widely used in the industry. Ex-1013. This structure combines a silicon nitride 

charge trap with a high-k gate dielectric and a tantalum control gate. Id. Samsung 

claims that this cell provides advantages to the BiCS cell, including faster erase 

speed, wider threshold voltage margins, and better data retention characteristics. Id. 

75. TANOS cells are implemented in a TCAT (Terabit Cell Array 

Transistor) structure. Ex-1013. Like BiCS, the process starts by alternating layers on 

top of a substrate, then etching a hole through the layers to the substrate (a), (b). Id. 

Only in TCAT, the alternating layers are silicon nitride and silicon dioxide (a). Id. 

The nitride layers act only as a placeholder that will later be removed to be filled 

with the gate materials (Micron calls this approach “Replacement Gate”). Id. 

 

Ex-1013, Figs. a-f. 
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76. The hole etched in the TCAT structure is first lined with polysilicon for 

the channel (c)—the ONO layers used in the BiCS approach are not present here. 

Ex-1013. The remainder of the hole is then filled with silicon dioxide (d). Id. Next, 

slits between the newly formed columns are etched (e), and the placeholder silicon 

layers are removed through the slits, leaving a structure that resembles narrow 

towers with fins (f). Id. 

77. Next, the entire “tower” is coated with three layers: first a silicon 

dioxide tunnel dielectric layer (g), second a silicon nitride charge trap (h), and third 

an alumina high-k gate dielectric (i). Ex-1013. Finally, most the remaining gaps are 

filled with tantalum nitride control gate material (j). Id. After adding this final 

material, the remaining slits are etched out, leaving a vertical NAND string of 

TANOS transistors (k). Id. 

 

Ex-1013, Figs. g-k. 
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78. The TCAT approach has fewer horizontal restraints than the BiCS 

approach, so the holes can be smaller and closer together. Ex-1013. This could result 

in a smaller die size. Id. 

D. Flash Memory Interfaces 

79. Flash memory devices can be interfaced to a processor or a host device 

in different ways, depending on the flash memory architecture, the system design, 

and the application requirements. Memory bus interface is the most common and 

simple way of interfacing flash memory devices to a processor or a host device. 

Memory bus interface uses a standard memory bus protocol, where the address, data, 

and control signals are directly connected to the flash memory array. Memory bus 

interface allows random access and direct code execution from flash memory 

devices, by using standard memory bus timing parameters and commands. Memory 

bus interface is suitable for applications that require low to medium density, low 

cost, and easy integration, such as embedded code storage or data accumulation. 

80. I/O port interface is a way of interfacing flash memory devices to a 

processor or a host device, by using one or more I/O ports instead of a memory bus. 

I/O port interface uses a serial or parallel protocol, where the address, data, and 

control signals are multiplexed or encoded into a smaller number of I/O lines. I/O 

port interface allows sequential access and indirect code execution from flash 

memory devices, by using special I/O port commands and timing parameters. I/O 
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port interface is suitable for multi-chip flash memory devices that have a complex 

or proprietary pinout, or that require additional circuitry for programming and 

erasing. I/O port interface is suitable for applications that require high density, high 

performance, or high functionality, such as file storage or data/lookup table storage. 

VI. THE PRIOR ART IN THE APPLIED INVALIDITY GROUNDS 

A. Oh (U.S. Patent Application Pub. No. US 2012/0254680) (Ex-1005) 

81. Oh, titled “Nonvolatile Memory Device and Bad Area Managing 

Method Thereof,” was published on October 4, 2012 and was filed on March 27, 

2012. Ex-1005, Cover. 

82. I understand Oh is prior art under at least AIA § 102(a)(1)-(2). 

83. Oh relates to nonvolatile memory devices, and specifically 3D memory 

devices “containing memory layers stacked on a substrate.” Ex-1005 ¶¶2, 6. The 3D 

memory may include pillars that penetrate through the memory layers and may have 

a tapered profile. Id. ¶¶9-10. Figure 5 (annotated below) illustrates that Oh’s 3D 

memory includes a substrate (green), memory layers stacked on the substrate (blue), 

and pillars that penetrate the layers of memory (orange), and these pillars may have 

a taper effect. Id. ¶¶108, 121-122.  
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Id., Fig. 5 (annotated). 

84. Oh discloses that reliability of data storage is affected by the variation 

of the shape of the column structures. Id. ¶¶153-154, 164. When the memory 

controller determines that memory cells in a particular area have low reliability, it 

considers that area a “bad area.” Id. ¶65. “Memory cells included in the bad area are 

not to be used.” Id. When bad memory cells are detected, the entire memory layer 

containing those cells is considered a bad area, along with at least one additional 

layer closer to the substrate. Id. ¶155. 

85. Information about the bad area is stored in either the address 

management register, or directly in the memory cell array. Id. ¶¶71, 78. When 

translating logical addresses into physical addresses, the address management circuit 
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uses the information about the bad area to avoid mapping to physical addresses 

corresponding to bad areas. Id. ¶77. 

B. Tokiwa (U.S. Patent No. RE47,866) (Ex-1006) 

86. Tokiwa, titled “Three-Dimensionally Stacked Nonvolatile 

Semiconductor Memory” was originally issued on July 24, 2012 as U.S. Patent No. 

8,228,733 from an application filed on June 21, 2011. Ex-1006 at Cover. Tokiwa 

was reissued on February 18, 2020. 

87. I understand Tokiwa is prior art under at least AIA § 102(a)(1)-(2). 

88. Tokiwa relates to “three-dimensionally stacked nonvolatile 

semiconductor memory.” Ex-1006, 1:35-36. The three-dimensional memory 

includes a semiconductor substrate and “four or more conductive layers stacked on 

the semiconductor substrate . . . in such a manner as to be insulated from one 

another.” Id., 2:22-27. The memory also includes at least one “semiconductor 

column which extends through the four or more conductive layers,” which are 

referred to as “active areas.” Id., 4:45-50. Figure 5(a) (annotated below) illustrates 

that Tokiwa’s memory includes a substrate (green), memory layers stacked on the 

substrate (blue), and tapered pillars that penetrate the layers of memory (orange). 
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Id., Fig. 5 (annotated). 

89. Tokiwa explains that the taper of the active layers causes variations in 

the speed of writing to memory cells on the different memory layers. Id., 9:47-57. 

To compensate for these variations, Tokiwa discloses retaining “information for 

generating supply potentials which are adjusted in intensity for the respective 

[layers] so that write potentials or nonselection potentials suitable for the plurality 

of [layers] may be supplied.” Id., 10:4-18. In other words, Tokiwa’s memory stores 

voltages appropriate to be applied to each layer and uses those voltages when 

performing read or write operations to memory cells on those layers. See, e.g., id., 

11:51-13:44. 

C. Oh ’738 (U.S. Patent No. 8,730,738) (Ex-1015) 

90. Oh ’738, titled “Nonvolatile Memory Devices and Methods of 

Operating Nonvolatile Memory Devices” was originally issued on May 20, 2014 as 
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U.S. Patent No. 8,730,738 from an application filed on Aug. 17, 2011. Ex-1015 at 

Cover. 

91. I understand Oh ’738 is prior art under at least AIA § 102(a)(2). 

92. Oh ’738 relates to a memory structure with memory cells “stacked in a 

direction perpendicular to the substrate to form a three-dimensional [memory] 

structure.” Ex-1015, 9:18-22. Oh’s 3D memory structure includes pillars extending 

through the memory layers. Id., 11:44-12:10, Figs. 4-6. The “cross-sectional areas 

of pillars PL may vary according to a distance from a substrate.” Id. 15:31-32. Figure 

6 (annotated below) illustrates that Oh ’738’s 3D memory includes a substrate 

(green), memory layers stacked on the substrate (blue), and tapered pillars that 

penetrate the layers of memory (orange).  
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Id., Fig. 6 (annotated). 

93. Oh ’738 discloses that the variable cross-sectional areas of the pillars at 

each layer impacts the electrical properties of the layer associated with the pillar at 

that area. Ex-1015, 15:31-56, 17:5-13, 21:45-61. “When a cross-sectional area of a 

pillar decreases… [the] program speed of memory cells may increase.” Id., 15: 53-

56. To account for these electrical variations caused by the variations of the pillar, 

Oh ’738 discloses using a time controller to “determine a voltage applying time 

according to widths of pillars PL.” Id., 16:7-17. 

94. Oh ’738 also discloses that the 3D memory structure can include sub 

pillars “stacked in a direction perpendicular to a substrate.” Ex-1015, 25:31-47. The 

sub pillars may be connected by semiconductor pads. Id., 25:60-67. The area where 

two sub pillars meet, joined by a semiconductor pad, “may constitute dummy word 

lines and dummy memory cells.” Id., 26:1-11. 
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Id., Fig. 30. 

VII. CLAIM CONSTRUCTION 

95. I believe that the grounds below invalidate the challenged claims in a 

manner consistent with the ’838 Patent and under any construction. It is my 

understanding that when interpreting the meaning of a claim, the PTAB only needs 

to construe the terms that are in controversy, and only to the extent necessary to 

resolve the controversy. Therefore, I do not think it is necessary for the Board to 

construe any claim to resolve whether the prior art invalidates the challenged claims 

of the ’838 Patent. 

96. I apply the plain and ordinary meaning to the claim terms, as that plain 

and ordinary meaning would have been understood by a POSITA. I understand that 

the parties disputed a single term—“information identifying a location associated 

with a variation of the structure”—in the underlying district court case. The court 

has adopted “plain and ordinary meaning” as the proper construction, and I have 

applied that construction herein. See Ex-1016 (Claim Construction Order), 40-49. 

97. I reserve the right to offer opinions on any claim constructions proposed 

in this proceeding or to offer opinions on additional constructions in the district 

court.  
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VIII. DETAILED EXPLANATION OF THE UNPATENTABILITY 
GROUNDS 

A. Ground 1: Claims 1, 2, 8, 11, 12, 13, 19, and 20 Are Obvious Over 
Oh. 

1. Claim 1 

a. Element 1[pre]: A method comprising: 

98. Oh discloses the preamble, to the extent it is limiting.  Oh discloses “a 

method,” because it states that its embodiments relate to “a bad area managing 

method of a nonvolatile memory device.” Ex-1005 ¶2 (emphasis added). 

b. Element 1[a]: in a data storage device that includes a 
memory having a three-dimensional (3D) memory 
configuration and including a structure extending 
through multiple layers of the memory, performing: 

99. Oh teaches or discloses Element 1[a]. Element 1[a] requires a data 

storage device that includes 1) a memory having a three-dimensional (3D) memory 

configuration; and 2) a structure extending through multiple layers of the memory. 

Oh discloses or teaches a data storage device with both of these requirements. 

100. First, Oh discloses a “nonvolatile memory device including a plurality 

of memory blocks,” which is the claimed “data storage device.” Ex-1005 ¶6 

(emphasis added); see also Ex-1005 ¶60 (“The nonvolatile memory device [] stores 

data in the memory cell array.”) (emphasis added).  

101. Oh’s data storage device includes “a memory having a three-

dimensional (3D) memory configuration.” For example, Oh discloses that “the 
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memory cells are arranged on the substrate in row and column directions and stacked 

along a direction perpendicular to the substrate, so that they form a three-

dimensional structure.” Id. ¶88 (emphasis added); see also id. ¶6 (disclosing “a 

nonvolatile memory device including a plurality of memory blocks, each memory 

block containing memory layers stacked on a substrate”) (emphasis added). This 

three-dimensional stacking of memory cells/layers is the claimed three-dimensional 

memory configuration. 

102. Oh’s data storage device also includes “a structure extending through 

multiple layers of the memory.” For example, Oh discloses that “[e]ach memory 

block may include a semiconductor pillar that penetrates the memory layers of the 

memory block.” Id. ¶9 (emphasis added); see also id. ¶11 (“The sub-memory block 

may include a semiconductor pillar that penetrates the memory layers.”). The 

semiconductor pillar is the claimed “structure” because it goes through multiple 

memory layers, as required by Claim 1. 

103. A comparison of Oh’s Figure 5 and the ’838 Patent’s Figure 4 (both 

annotated below) illustrates how Oh discloses these two features of its memory 

device in the same way as the ’838 Patent. 
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Id., Fig. 5; Ex-1001, Fig. 4.  

c. Element 1[b]: storing information at the data storage 
device, the information identifying a location 
associated with a variation of the structure; and 

104. Element 1[b] requires the structure having a variation, information 

identifying a location associated with that variation, and storing that information at 

the data storage device. Oh discloses or teaches these three requirements. 
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105. First, Oh discloses that its semiconductor pillar (i.e., the claimed 

“structure”) includes “a first width that is wider than a second width of the 

semiconductor pillar.” Ex-1005 ¶10 (emphasis added); see also id. ¶164 (“Diameters 

of semiconductor pillars corresponding to memory layers are different from one 

another.”). Figure 5 (annotated below) illustrates the claimed variation because the 

pillar (orange) is narrower closer to the substrate (green) and wider further from the 

substrate. 

Id., Fig. 5, ¶153. A POSITA would have understood this that width variation was 

the claimed “variation of the structure.” Ex-1001, 13:28-38, 13:41-45, 14:19-20; Ex-

1005 ¶154. 

106. A POSITA would have understood that this width variation was the 

claimed “variation of the structure” because the variation is repeatedly described the 

same way in the ’838 Patent. For example, the ’838 Patent discloses that “[t]he 
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variation may correspond to a difference between a first width of the structure at a 

first distance from the substrate [] and a second width of the structure at a second 

distance from the substrate.” Ex-1001, 13:28-31; see also 2:34, 5:12-13, 12:26-28, 

13:41-45, 14:19-20. Moreover, the ’838 Patent and Oh ascribe the same importance 

to these width variations. Compare Ex-1001, 13:41-45 (“because the width of the 

conductive channel [] affects an amount of current conducted by the structure, the 

difference between the channel widths [] may affect operation of [the] memory”), 

with Ex-1005 ¶154 (“the amount of a current flowing between a word line and a 

channel increases in proportion to a decrease in an area of a channel of a memory 

cell.”).  

107. Thus, Oh discloses the claimed “variation of the structure.” 

108. Second, Oh discloses or teaches the claimed “information identifying a 

location associated with a variation of the structure.” Oh’s memory device identifies 

a “bad area.” Ex-1005 ¶65. When a particular bad memory cell is detected, the 

“memory layer including the detected bad memory cell is treated as a bad area.” Id. 

¶155. Oh refers to information identifying the bad area as “bad area information.” 

Id. ¶71. As explained below, Oh’s “bad area information” is the claimed 

“information identifying a location associated with a variation of the structure.” 

109. Oh’s bad area information identifies a location in the same way as the 

’838 Patent. By identifying a layer as a “bad area,” Oh identifies a location that 
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corresponds to a distance above the substrate, because the layers are stacked above 

the substrate. Ex-1005 ¶6, Fig. 5. A POSITA would have understood this bad area 

information to be “information identifying a location” because the ’838 Patent 

identifies a location in the same way—by defining a height above the substrate. For 

example, the ’838 Patent describes the claimed “location” as “a region of the 

structure” that “correspond[s] to a distance within the memory [] from a surface of 

a substrate.” Ex-1001, 12:26-27, 5:17-21; see also 15:31-40 (“[T]he location [] 

defines a level. . . . The level [] may define a plane that intersects each of the 

[memory blocks] at a level k, where k is a positive integer indicating a distance 

between the substrate [] and the location.”). In other words, the ’838 Patent’s 

“information” identifies a location based on its height above the substrate. Oh’s 

information does the same. Thus, a POSITA would understand that Oh’s “bad area 

information” discloses “identifying a location” in the same way as the ’838 Patent. 

110. Under the plain and ordinary meaning construction, the information 

identifying a location can be associated with any variation of the structure. Ex-1016, 

40-49. Oh’s bad area information identifies a location associated with a variation in 

the width of the structure. Oh discloses that a “bad area,” is “an area of which the 

reliability is judged to be low.” Ex-1005 ¶65. The reliability of a particular memory 

cell is determined by the variations in the width of the pillar at that layer. Id. ¶164 

(“Diameters of semiconductor pillars corresponding to memory layers are different 
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from one another. Accordingly, threshold voltages and reliabilities of the first and 

second memory cells may differentiate.” (emphasis added)); see also id. ¶¶153-154 

(“[T]he reliability of data stored in a memory cell is lowered when its channel area 

decreases.” (emphasis added)). Since the bad area information is based on reliability, 

which is determined by variations in the pillar structures, the bad area information 

“identif[ies] a location associated with a variation of the structure.” Thus Oh’s “bad 

area information” is the claimed “information identifying a location associated with 

a variation of the structure.” 

111. Third, Oh discloses “storing” the bad area information “at the data 

storage device.” Oh stores the bad area information in “the address management 

register” or “the memory cell array” Id. ¶¶71, 78. Figure 1 (annotated below) shows 

that both the address management register and the memory cell array are part of the 

memory device (i.e., the claimed “data storage device”). Thus, Oh discloses or 

teaches “storing [the] information at the data storage device.” 
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112. Id., Fig. 1; see also id. ¶60 (“Referring to FIG. 1, a nonvolatile memory 

device 1000 includes a nonvolatile memory portion 100 [which includes memory 

cell array 112] and a controller 200 [which includes address management register 

212].”). 

113. Accordingly, Oh teaches or discloses Element 1[b]. 

d. Element 1[c]: accessing the information. 

114. Oh discloses accessing the bad area information. For example, Oh 

discloses that “[t]he address management circuit [] loads bad area information… and 

manages the bad area information.” Ex-1005 ¶79 (emphasis added). In this context, 

a POSITA would have understood that loading information is synonymous with 

accessing information because the terms loading and accessing can be used 

interchangeably—both result in retrieving usable data. Moreover, Oh discloses that 
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the address management circuit makes its address mapping decisions “based upon 

bad area information.” Id. ¶77. A POSITA would have understood that using the 

stored bad area information would have required accessing it because in this context, 

data cannot be used without first being accessed. Accordingly, Oh discloses or 

teaches Element 1[c]. 

115. Thus, Oh renders Claim 1 obvious. 

2. Claim 12 

a. Element 12[pre]: A data storage device comprising: 

116. Oh discloses or teaches Element 12[pre] for the same reasons as 

Element 1[a]. 

b. Element 12[a]: a memory having a three-dimensional 
(3D) memory configuration and including a structure 
extending through multiple layers of the memory; 

117. Oh discloses or teaches Element 12[a] for the same reasons as Element 

1[a]. 

c. Element 12[b] a controller coupled to the memory, 
wherein the controller is configured to access 
information that is stored at the memory, the 
information identifying a location associated with a 
variation of the structure. 

118. Oh discloses or teaches “the information identifying a location 

associated with a variation of the structure” for the same reasons as Element 1[b]. 
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119. Oh also discloses or teaches the remainder of Element 12[b], which 

requires “a controller coupled to the memory” and that the “controller is configured 

to access information that is stored at the memory.” First, Oh discloses that its 

nonvolatile memory device includes a controller that is coupled to the memory. Ex-

1005 ¶¶60, 62 (“The controller [] is coupled with a host and the nonvolatile memory 

portion.”). 

120. Second, Oh discloses storing information at the memory, and a 

controller configured to access the information stored at the memory. As discussed 

with reference to Element 1[b], Oh discloses, as one option, storing the information 

at the memory cell array, which is part of the claimed “memory.” Ex-1005 ¶78 

(“[T]he bad area information may be stored in the memory cell array.” (emphasis 

added)), Fig. 1. The controller includes an address management circuit, which 

“loads bad area information stored in the memory cell array.” Id. ¶¶65-66, 79 

(emphasis added). As discussed with reference to Element 1[c], a POSITA would 

have understood that loading information is synonymous with accessing information 

because the terms loading and accessing can be used interchangeably—both result 

in retrieving usable data. Since Oh discloses its controller accessing the information 

from memory, it is necessarily “configured to access the information that is stored 

at the memory.” 
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121. Additionally, as discussed with reference to Element 1[b] the bad area 

information accessed by the controller is “the information identifying a location 

associated with a variation of the structure.” Therefore, the information stored at the 

memory and accessed by the controller is the claimed information. 

122. Figure 1 (annotated below) illustrates how Oh’s controller is both 

coupled to the memory and is configured to access information that is stored at the 

memory. 

 

Id., Fig. 1, ¶¶60-66, 79. Accordingly, Oh discloses or teaches the remainder of 

Element 12[b]. 

123. Thus, Oh renders Claim 12 obvious. 
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3. Claim 2: The method of claim 1, wherein the structure 
includes a conductive channel and a charge trap structure, 
and wherein the variation corresponds to a difference 
between a first width of the structure at a first distance 
from a substrate of the memory and a second width of the 
structure at a second distance from the substrate, the 
second distance greater than the first distance. 

a. Oh discloses the conductive channel and a charge trap 
structure. 

124. Oh discloses or teaches this element’s requirement that the structure 

includes a charge trap structure and a conductive channel. Figure 6 (annotated 

below) illustrates that Oh’s pillar structures include a channel film including a 

conductive material (red) and an inner “information storage” structure made of an 

insulation material (purple). Id. ¶¶113-115, 121. As further described below, the 

channel film (red) is the claimed “conductive channel” and the inner information 

storage structure made of an insulation material (purple) is the claimed “charge trap 

structure.” 

 

Id., Fig. 6 (annotated).  
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125. As illustrated above, Oh discloses that the semiconductor pillars are 

made of two parts, “a channel film [] and an inner material.” Ex-1005 ¶113. “The 

channel films [] include a semiconductor material . . . having a first conductive type,” 

so the channel film is a conductive channel. Id. ¶114. The inner material is made of 

“an insulation material such as a dielectric material,” and act as “information storage 

films.” Id. ¶¶115, 121. A POSITA would have understood that the insulation 

material to store information in a 3D memory device is a charge trap structure. For 

example an insulator such as silicon nitride could be used as the inner material of a 

pillar. Ex-1012. The insulation material used as an inner material is used to store 

charge in a 3D memory structure. Id. Moreover, this is consistent with how the ’838 

Patent describes the charge trap structure. See Ex-1001, 13:2-3 (“The charge trap 

structure may include an insulating material.”). 

126. Accordingly, Oh discloses or teaches that the structure includes a 

conductive channel and a charge trap structure. 

b. Oh discloses that the variation corresponds to a 
difference between the widths of the structure at two 
distances from the substrate. 

127. Oh discloses that “[t]he semiconductor pillar may include a first width 

that is wider than a second width of the semiconductor pillar.” Ex-1005 ¶10 

(emphasis added). In the example described with reference to Figure 5, the “first 

width” (P1) corresponds to a “fifth height” above the substrate, and the “second 

Petitioner Micron Ex-1002, 0064



U.S. Patent No. 8,996,838 
Declaration of R. Jacob Baker, Ph.D., P.E. 

59 

width” (P2) corresponds to a “fourth height.” Id. ¶153. In other words, Oh’s 

semiconductor pillar is “tapered”—the width varies at different heights above the 

substrate, as required by Element 2[b]. Figure 5 (annotated below) illustrates how 

oh discloses or teaches Element 2[b]. 

 

Id., Fig. 5. 

128. Thus, Oh renders Claim 2 obvious. 
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4. Claim 8: The method of claim 1, wherein the data storage 
device further includes a controller that is operationally 
coupled to the memory, wherein the information is stored at 
the memory, and wherein the controller accesses the 
information from the memory. 

129. Oh discloses or teaches Claim 8 for the same reasons described with 

reference to Element 12[b]. The only difference between Element 12[b] and Claim 

8 is that Element 12[b] requires a controller “configured to access information,” 

while Claim 8 requires that the controller “accesses the information.” As described 

with reference to Element 12[b], Oh discloses a controller that is configured to 

access and actually does access the information from the memory. 

130. Thus, Oh renders Claim 8 obvious. 

5. Claim 11: The method of claim 1, wherein the memory is a 
non-volatile memory that is monolithically formed in one or 
more physical levels of arrays of memory cells having an 
active area disposed above a silicon substrate, and wherein 
the data storage device further includes circuitry associated 
with operation of the memory cells. 

a. Oh discloses the required memory structure and 
formation. 

131. The first portion of Claim 11 requires: 1) “the memory is a non-volatile 

memory”; 2) the memory “is monolithically formed in one or more physical levels 

of arrays of memory cells”; and 3) the memory has “an active area disposed above 

a silicon substrate.” Oh discloses or teaches each of these requirements. 
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132. First, Oh discloses a nonvolatile memory. For example, Oh discloses 

“a nonvolatile memory device including a plurality of memory blocks.” Ex-1005 

¶6 (emphasis added); see also id. ¶¶15, 60. 

133. Second, Oh discloses or teaches that the memory is monolithically 

formed in one or more physical levels of arrays or memory cells. According to the 

’838 Patent, a “monolithic” three dimensional memory array is one where “one or 

more memory device levels are formed above a single substrate.” Ex-1001, 35:24-

26. In contrast, “non-monolithic stacked memories can be constructed by forming 

memory levels on separate substrates and then stacking the memory levels atop each 

other.” Id., 35:40-42. Oh does not disclose the possibility of separate substrates. See 

generally Ex-1005. Oh discloses a single substrate with multiple layers stacked on 

the substrate. Id. ¶¶6, 15, 18, 88, 122, 124, 172. A POSITA would have understood 

this to mean that Oh’s memory device is monolithically formed, because a 

monolithically formed 3D memory is one that has successive layers of transistors 

and interconnect on one substrate Ex-1014. Moreover, Oh discloses that “[t]he 

plurality of memory layers may be stacked” and that “[e]ach memory layer includes 

a plurality of memory cells.” Ex-1005 ¶88 (emphases added); see also id. ¶6 

(disclosing “a nonvolatile memory device including a plurality of memory blocks, 

each memory block containing memory layers stacked on a substrate”) (emphasis 

added).  
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134. Third, Oh discloses or teaches “an active area disposed above a silicon 

substrate.” As shown by Figure 5 (annotated below), Oh discloses a nonvolatile 

memory device “containing memory layers stacked on a substrate.” Ex-1005 ¶¶2, 6, 

Fig. 5; see also Ex-1005 ¶¶15, 18, 88, 122, 124, 172. 

 

Id., Fig. 5, ¶¶108, 121-122. Additionally, each memory layer includes conductive 

material. Id. ¶117, Fig. 4. A POSITA would have understood that this means the 

memory layers are an “active area,” because the layers formed above the substrate 

in a 3D memory are commonly called “active layers.” Ex-1014. Moreover, Oh 

discloses that its substrate is made of silicon. Ex-1005 ¶128 (“[T]he channel films . 

. . may include the same p-type silicon as the substrate.”) (emphasis added). 
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Therefore, Oh discloses or teaches the memory formation and structural 

requirements of Claim 11. 

b. Oh discloses the required circuitry associated with the 
operation of the memory cells. 

135. Oh discloses or teaches that the data storage device further includes 

circuitry associated with operation of the memory cells. The ’838 Patent explains 

that “circuitry” refers to the connections between memory elements that allow them 

accomplish functions such as reading and programming. Ex-1001, 35:51-60. Oh 

discloses memory elements, such as a controller and nonvolatile memory, that are 

coupled to each other and configured to communicate via “channels.” Ex-1005 ¶62. 

The signals sent on these channels perform the functions prompt the nonvolatile 

memory to perform read, program or erase operations. Id. ¶65. Thus Oh’s “channels” 

are the circuitry required by Claim 11. Figure 1 (annotated below) illustrates the 

channels (green) of the Oh memory device, that enables the controller (red) to 

communicate with the nonvolatile memory unit (purple). 
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Id., Fig. 1. Accordingly, Oh discloses or teaches that “the data storage device further 

includes circuitry associated with operation of the memory cells.” 

136. Thus, Oh renders Claim 11 obvious. 

6. Claim 13: The data storage device of claim 12, wherein the 
structure includes a conductive channel and a charge trap 
structure, and wherein the variation is a difference between 
a first width of the structure at a first distance from a 
substrate of the memory and a second width of the structure 
at a second distance from the substrate, the second distance 
greater than the first distance. 

137. Oh renders Claim 13 obvious for the same reasons as Claim 2.  
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7. Claim 19: The data storage device of claim 12, wherein the 
controller is further configured to generate the information 
in response to determining the location and to store the 
information at the memory. 

138. Claim 19 requires the controller to be configured: 1) to generate the 

information in response to determining the location; and 2) to store the information 

at the memory. Oh’s controller meets both of these requirements. 

139. First, Oh discloses or teaches that the controller is configured to 

generate the information in response to determining the location. For example, Oh 

discloses that if a certain number of erroneous bits exists at read, the error correcting 

block generates a read fail signal. Ex-1005 ¶74 (“If the number of erroneous bits 

exceeds the limited number, the error correcting block [] generates a read fail 

signal.”). In response to this signal, the address management circuit part of the 

controller “detects that the selected page includes bad memory cells.” Id. ¶75. Then, 

“the control logic [] generates a fail address FAD indicating an address” of the failed 

area. Id. ¶100 (emphasis added). Thus, Oh’s controller generates the information in 

response to determining the location. 

140. Second, Oh teaches that the controller is configured to store the 

information at the memory. For example, Oh discloses that, when a bad area 

information is generated, “the controller [] stores the updated bad area information 

in a nonvolatile memory portion [].” Id. ¶236. Since the controller actually stores 
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the information at the memory, it is necessarily configured to do so. Accordingly, 

Oh meets the second requirement. 

141. Thus, Oh renders Claim 19 obvious. 

8. Claim 20: The data storage device of claim 12, wherein the 
memory is a non-volatile memory that is monolithically 
formed in one or more physical levels of arrays of memory 
cells having an active area disposed above a silicon substrate, 
and further comprising circuitry associated with operation 
of the memory cells. 

142. Oh renders Claim 20 obvious for the same reasons as Claim 11.  

B. Ground 2: Claims 1, 2, 8, 11, 12, 13, 19, and 20 Are Obvious Over 
Oh in view of Oh ’738. 

143. As discussed in Section VIII.A, supra, Claims 1, 2, 8, 11, 12, 13, 19, 

and 20 are obvious in light of Oh alone. Claims 1 and 12 are further obvious over 

Oh in view of Oh ’738. 

1. Motivation to Combine Oh and Oh ’738 

144. A POSITA would have been motivated to modify Oh in view of Oh 

’738’s teaching that the layers adjacent to the area where sub pillars meet are dummy 

areas. Oh and Oh ’738 are directed to the same area of technology as both disclose 

3D memory with similar structures. See, e.g., Ex-1005 ¶6 (disclosing “a nonvolatile 

memory device including a plurality of memory blocks, each memory block 

containing memory layers stacked on a substrate”); Ex-1015, 9:18-22 (disclosing a 

memory structure with memory cells “stacked in a direction perpendicular to the 
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substrate to form a three-dimensional memory structure”). For example, Oh’s Figure 

17 and Oh ’738’s Figure 30 disclose nearly identical structures, as shown below: 

 

145. The semiconductor pillars extending through the memory layers are a 

critical component of a 3D memory device. See, e.g., Ex-1005 ¶113. This is because 

the pillars contain the “charge traps” or “replacement gates” which replace the 

“floating gates” of 2D memory. See Section V.C, supra. These pillars are created by 

an etching process. Id. However, physical limitations in this etching process make it 

difficult to create tall pillars with a consistent width. Id. For this reason, the pillars 

in 3D memory devices often have a tapered structure, which impacts the 

performance of the memory layers associated with areas where the pillar is wider. 
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See id.; Ex-1005 ¶¶153-54. As more 3D layers are added, this impact is compounded 

because the width of the pillar becomes more pronounced. See Section V.C, supra. 

But adding more memory layers is a desirable feature, because it increases the 

amount of data the device can store. See id. One known solution to this problem is 

to create multiple sub pillars, so only a subset of the layers have to be etched at once. 

Oh demonstrates the result of such a process—a device where the layers are 

penetrated by multiple sub pillars instead of just one pillar. 

 

Ex-1005, Fig. 17. 

146. Oh ’738 teaches techniques for connecting the sub pillars, such as by 

using a semiconductor pad. Ex-1015, 25:60-67. However, Oh ’738 recognizes that 

the memory layers adjacent to this connection point may be “dummy” areas. Id., 

26:1-8. As detailed in Ground 1, Oh utilizes its technique to identify “bad areas,” 
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but does not specifically focus on the particular layers around the sub pillar 

connection points. See Section VIII.A.1.c, supra. 

147. Combining Oh’s teachings of detecting a bad area in 3D memory with 

Oh ’738’s teaching that the layers adjacent to the area where sub pillars meet are 

likely to be bad areas would have resulted in an improved memory device. Storing 

information about layers with low reliability so they are not used is central to the 

invention of Oh. Ex-1005 ¶65. Thus, storing information about a known bad area—

the area where two sub pillars meet—would have improved Oh’s performance by 

enabling the memory device to avoid storing data in that area. 

148. A POSITA would have had a reasonable expectation of success when 

modifying Oh according to Oh ’738’s teaching. Oh’s disclosure already includes 

structure with stacked sub pillars and a POSITA would have recognized the 

teachings of Oh ’738 would be easily implemented in a similar structure. Oh is about 

detecting bad areas, and the teaching of Oh ’738 points out one particular area that 

is likely to be a bad area. Thus, a POSITA would have expected that Oh would detect 

the area identified by Oh ’738 as a likely bad area. Moreover, the references share 

the same inventors, were filed around the same time, and were both assigned to 

Samsung.  See, e.g., Ex-1005, Cover; Ex-1015, Cover. All of these facts would give 

a POSITA confidence that the systems and methods described would work well 
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together and combining their teachings would result in an operable and improved 

device.  

2. Claim 1 

149. As discussed in Section VIII.A.1, supra, all elements of Claim 1 are 

obvious over Oh alone. 

a. Element 1[b]: storing information at the data storage 
device, the information identifying a location 
associated with a variation of the structure 

150. To the extent Element 1[b] is not obvious over Oh alone, it is obvious 

over Oh in light of Oh ’738. Element 1[b] requires the structure having a variation, 

information identifying a location associated with that variation, and storing that 

information at the data storage device. Oh in view of Oh ’738 discloses or teaches 

these three requirements. 

151. First, Oh alone discloses the structure having the claimed variation, as 

discussed in Section VIII.A.1.c, supra. Oh ’738 similarly identifies vertical pillars 

having a tapering variation. See Ex-1015, 15:31-32 (“cross-sectional areas of pillars 

PL may vary according to a distance from a substrate”). 

152. Second, Oh in view of Oh ’738 discloses “information identifying a 

location associated with a variation of the structure.” As discussed in more detail in 

Section VIII.A.1.c, supra, Oh’s “bad area information” identifies a layer, which 

identifies a location in the same sense as the ’838 Patent. Oh’s bad area information 
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identifies a location “associated with a variation of the structure,” because it is an 

area where reliability is low, which is caused by the varying width of the structure. 

See Section VIII.A.1.c, supra. 

153. To the extent that Oh does not disclose or teach “information 

identifying a location associated with a variation of the structure,” Oh in view of Oh 

’738 does. As demonstrated in the figure below, Oh discloses that each pillar can 

include multiple “sub pillars,” stacked on each other in the vertical direction. 

 

Ex-1005, Fig. 17 (annotated); see also id. ¶184 (“each semiconductor pillar PL . . . 

includes a first sub semiconductor pillar PLa and a second sub semiconductor pillar 

PLb”). Oh ’738 discloses a virtually identical structure. Ex-1015, 25:31-59, Figs. 29, 

30. At the location where the pillars meet, the different tapers of the sub pillars cause 
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the width to suddenly change. See Ex-1005, Fig. 17; Ex-1015, Fig. 30. Oh ’738 

discloses that semiconductor pads (“SP”) can electrically connect the upper and 

lower pillars. Ex-1015, 25:60-67. Further, Oh discloses that the layers “adjacent to 

semiconductor pads SP may constitute . . . dummy memory cells.” Id., 26:1-8. In 

other words, the layers associated with structural variation where two sub pillars 

meet are bad areas. Thus, a POSITA would expect Oh, which identifies layers as 

“bad areas” when it includes a bad memory cell, to generate “bad area information” 

identifying the memory layers associated with CM4 and CM5 in Figure 17 (above) 

as “bad areas.” See Ex-1001 ¶¶65, 71, 155. This bad area information identifies 

where the taper of the structures suddenly changes, which is “a location associated 

with a variation of the structure.” 

154. Thus, Oh in view of Oh ’738 discloses or teaches “information 

identifying a location associated with a variation of the structure.” 

155. Third, Oh alone discloses storing the claimed information. See Section 

VIII.A.1.c, supra. 

156. Thus, Oh in view of Oh ’738 renders Claim 1 obvious. 

3. Claim 12 

157. As discussed in Section VIII.A.2, supra, all elements of Claim 12 are 

obvious over Oh alone. To the extent that Oh alone does not disclose “information 
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identifying a location associated with a variation of the structure,” Oh in view of Oh 

’738 does, for the same reasons discussed in Section VIII.B.2.a, supra. 

158. Thus, Oh in view of Oh ’738 renders Claim 12 obvious. 

C. Ground 3: Claims 1, 2, 3, 8, 11, 12, 13, 14, 19, and 20 are obvious 
over Tokiwa.  

1. Claim 1 

a. Element 1[pre]: A method comprising: 

159. To the extent the preamble is limiting, Tokiwa discloses the preamble. 

Tokiwa discloses “a method,” because it discloses, for example, “a circuit 

configuration and a method . . . wherein the potentials to be supplied to the word 

lines are adjusted to potentials suitable therefor.” Ex-1006, 11:45-48 (emphasis 

added). 

b. Element 1[a]: in a data storage device that includes a 
memory having a three-dimensional (3D) memory 
configuration and including a structure extending 
through multiple layers of the memory, performing: 

160. Element 1[a] requires a data storage device that includes 1) a memory 

having a three-dimensional (3D) memory configuration; and 2) a structure extending 

through multiple layers of the memory. As illustrated by a comparison of Tokiwa’s 

Figure 5(a) and the ’838 Patent’s Figure 4 (both annotated below), and explained 

more fully below, Tokiwa discloses or teaches a data storage device with both of 

these requirements. 
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Id., Fig. 5; Ex-1001, Fig. 4. 

161. First, Tokiwa discloses or teaches a data storage device. Tokiwa 

discloses a memory chip including a bit cost scalable (BiCS) memory, which is the 

claimed “data storage device.” Ex-1006, 1:49-56, 7:49-50, Fig. 8. This memory chip 

is a “data storage device” because a host can “input/output data to/from the memory 

chip.” Id., 7:39-48; see also id., 7:52-53 (“Data is stored in a nonvolatile manner in 

each of the memory cells.”) (emphasis added).  

162. Tokiwa’s memory chip has the required “three-dimensional (3D) 

memory configuration.” For example, Tokiwa discloses “a three-dimensionally 

stacked nonvolatile semiconductor memory,” Ex-1006, 1:35-36 (emphasis added); 

see also id., 1:51-56 (“the number of cells constituting a NAND array is 

longitudinally increased due to the increase in the number of stacked layers, thereby 
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obtaining a memory capacity far above the limit of the memory capacity of a two-

dimensionally structured NAND-type flash memory.”)  

163. Second, Tokiwa’s memory chip includes the claimed “structure 

extending through multiple layers of the memory,” illustrated above. For example, 

Tokiwa discloses “a semiconductor column which extends through the four or more 

conductive layers.” Id., 2:30-32; see also id., 6:1-3 (“[T]he columnar active layers 

AA are formed in the hole extending through the plurality of stacked conductive 

layers and insulating layers.”). These columns are even formed through the same or 

similar etching process that is disclosed in the ’838 Patent. Compare Ex-1001, 12:8-

17, with Ex-1006, 6:1-26. Thus, Tokiwa’s semiconductor columns are the claimed 

“structure extending through multiple layers of the memory.” 

c. Element 1[b]: storing information at the data storage 
device, the information identifying a location 
associated with a variation of the structure; and 

164. Element 1[b] requires the structure having a variation, information 

identifying a location associated with that variation, and storing that information at 

the data storage device. Tokiwa discloses or teaches these three requirements. 

165. First, Tokiwa discloses that the structure has the claimed variation. 

Tokiwa discloses that its “columnar active layers” are formed in a hole, which is 

formed by an etching method that extends through the layers. Ex-1006, 6:1-6. 

Tokiwa explains that “when the hole is formed by the reactive ion etching (RIE) 
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method, the sectional shape of the hole tends to be tapered if the aspect ratio of the 

hole is high.” Id. Because the etching method forms a tapered hole, “the active layers 

[] embedded in this hole are also tapered.” Id., 6:6-7 (emphasis added); see also id., 

6:15-18 (“[T]here may be a dimensional difference in shape between the memory 

cell provided on the upper side . . . and the memory cell provided on the lower side.”). 

Figure 5(a) (annotated below) illustrates how Tokiwa’s structures are tapered. 

 

166. Id., Fig. 5 (annotated). A POSITA would have understood that this 

width variation was the claimed “variation of the structure” because the variation is 

described the same way in the ’838 Patent. Compare Ex-1001, 13:28-45, with Ex-

1006, 9:47-57. For example, the ’838 Patent discloses that “[t]he variation may 

correspond to a difference between a first width of the structure at a first distance 

from the substrate [] and a second width of the structure at a second distance from 

Petitioner Micron Ex-1002, 0082



U.S. Patent No. 8,996,838 
Declaration of R. Jacob Baker, Ph.D., P.E. 

77 

the substrate.” Ex-1001, 13:28-31. Moreover, the ’838 Patent and Tokiwa ascribe 

the same importance to these width variations. Compare Ex-1001, 13:41-45 

(“because the width of the conductive channel [] affects an amount of current 

conducted by the structure, the difference between the channel widths [] may affect 

operation of [the] memory”), with Ex-1006, 9:47-57 (“variations in the parameters 

of physical shapes such as the sizes (pillar diameters) of the active layers . . . cause 

variations in the potential application time necessary for reading from the respective 

memory cells.”). 

167. Thus, Tokiwa’s variation through tapering discloses the claimed 

“variation of the structure.” 

168. Second, Tokiwa teaches the claimed “information identifying a location 

associated with a variation of the structure.” The variation, as described above, is a 

variation through tapering. Ex-1006, 6:6-7. Tokiwa explains that this structural 

tapering causes variations in the speed of read and write operations at the different 

layers if the “same potential” is applied to the word lines during reading or writing 

of data. Id., 9:47-57. Tokiwa teaches “it is possible to compensate for variations in 

electric properties of the memory cells due to the three-dimensional structure” by 

determining and applying a potential suitable for the layer that is being read from or 

written to. Id., 11:28-42. This ensures that the reading and writing time for each layer 

is consistent. Id. 
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169. To apply the appropriate potential for each word line given the width 

of the structure at that layer, Tokiwa discloses storing the information regarding the 

correct potential for each word line in a register. Id., 10:4-12 (“[T]he register circuit 

33 retains, as one kind of setting information, information for generating supply 

potentials[,] which are adjusted in intensity for the respective word lines so that the 

write potentials… suitable for the plurality of word lines… may be supplied.”) ; see 

also id., 8:3-10 (describing the register as retaining “values corresponding to a write 

potential suitable for each of the plurality of word lines”); 10:15-27 (providing an 

example of using the register circuit). Figure 9 (annotated below) illustrates the 

potential values stored in the register, and how they correlate to each word line. 
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Id., Fig. 9 (annotated). As described below, the potential values stored in the register 

is the claimed “information identifying a location associated with a variation of the 

structure.” 

170. As shown in the annotated figure, each potential value identifies a 

“location,” because it is associated with a word line, which is associated with a 

particular memory layer above the substrate. See id., 9:47-57. The ’838 Patent 

identifies a location in the same way—by defining a height above the substrate. For 

example, the ’838 Patent describes the claimed “location” as “a region of the 

structure” that “correspond[s] to a distance within the memory [] from a surface of 

a substrate.” Ex-1001, 12:26-27, 5:17-21; see also 15:31-40 (“[T]he location [] 

defines a level. . . . The level [] may define a plane that intersects each of the 

[memory blocks] at a level k, where k is a positive integer indicating a distance 

between the substrate [] and the location.”). 

171. The “location” identified by the register circuit information is 

“associated with a variation of the structure.” Under the “plain and ordinary 

meaning” construction, information that is associated with any variation of the 

structure meets the claim language. Ex-1016, 40-49. As described above, the 

potential value appropriate for each word line accounts for variations in the width of 

the pillar. Thus, each potential value is information identifying a location (a layer) 

associated with a variation of the structure (the width at that layer). 
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172. Thus, Tokiwa discloses or teaches “information identifying a location 

associated with a variation of the structure.” 

173. Third, Tokiwa discloses “storing” the register circuit information “at 

the data storage device,” as claimed. For example, Tokiwa teaches that the register 

circuit “retains, as one kind of setting information, values corresponding to a write 

potential suitable for each of the plurality of word lines.” Id., 8:3-10 (emphasis 

added). To the extent Patent Owner argues the claimed information must be stored 

in the 3D memory array, Tokiwa also discloses this as an alternative. Id., 16:11-20 

(“[A] potential code corresponding to this potential (trimming value) is written into 

the setting information area . . . of the memory cell array.”); see also id., 18:35-41 

(“[T]he reference code indicating the supply potential . . . [is] stored in the register 

circuit [] and the memory cell array.”). Figure 8 (annotated below) shows that both 

the memory cell array and the register circuit, or RAM,2 are components of Tokiwa’s 

“BiCS memory chip,” which is the data storage device. 

 
2 The register circuit, labeled 33 in Figure 8, is also called a RAM. Id., 8:3 (“A 
register circuit (e.g., a RAM) 33 . . .”). 
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Id., Fig. 8; see also id., 7:49-8:67. 

174. Accordingly, Tokiwa teaches or discloses element 1[b]. 

d. Element 1[c]: accessing the information. 

175. Tokiwa discloses or teaches the claimed “accessing the information.” 

For example, Tokiwa discloses that “a potential control circuit 35 reads the setting 

information for the supply potentials retained in the register circuit 33 in accordance 

with an input address signal, and supplies the word lines…with the potentials 

suitable therefor.” Ex-1006, 10:11-15 (emphasis added). A POSITA would have 

understood that by “reading” the setting information, the stored information is being 

accessed, as required by Element 1[c]. In the context of memory and storage 

systems, “reading” means retrieving data from a source, which inherently requires 

accessing that information. Tokiwa further describes that the suitable potentials 
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retained in the registers are “output to” the potential control circuit, which selects 

the appropriate potential based on the address for the desired operation. Id., 11:66-

12:19. Accordingly, Tokiwa discloses or teaches Element 1[c]. 

176. Thus, Tokiwa renders Claim 1 obvious. 

2. Claim 12 

a. Element 12[pre]: A data storage device comprising: 

177. Tokiwa discloses or teaches Element 12[pre] for the same reasons as 

Element 1[a].   

b. Element 12[a]: a memory having a three-dimensional 
(3D) memory configuration and including a structure 
extending through multiple layers of the memory; 

178. Tokiwa discloses or teaches Element 12[a] for the same reasons as 

Element 1[a].   

c. Element 12[b] a controller coupled to the memory, 
wherein the controller is configured to access 
information that is stored at the memory, the 
information identifying a location associated with a 
variation of the structure. 

179. Tokiwa discloses or teaches “information identifying a location 

associated with a variation of the structure” for the same reasons as Element 1[b]. 

180. Tokiwa also teaches the remainder of Element 12[b], which requires “a 

controller coupled to the memory” and that the “controller is configured to access 

information that is stored at the memory.” For example, Tokiwa discloses that “[T]he 
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potential control circuit [] reads the setting information for the supply potentials 

retained in the register circuit.” Ex-1006, 10:11-13 (emphasis added); see also Ex-

1006, 10:28-32, 10:53-60. As discussed in relation to Element 1[b], the setting 

information retained in the register circuit is the claimed information. Since the 

potential control circuit actually accesses (“reads”) this information, it is necessarily 

configured to do so. Therefore, the potential control is the claimed controller 

“configured to access information that is stored at the memory.” Figure 8 (annotated 

below) illustrates that the potential control circuit (red) is coupled to the register 

circuit, or RAM (orange). 

 

Id., Fig. 8. 

181. To the extent Patent Owner argues that the information must be 

accessed from the memory cell array, Tokiwa also teaches this alternative. For 

example, Tokiwa discloses that “a potential code corresponding to this potential 
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(trimming value) is written into the setting information area (not shown) of the 

memory cell array 30 in the BiCS memory chip 1.” Id., 16:15-20 (emphasis added); 

see also id., 18:35-41 (“[T]he reference code indicating the supply potential . . . [is] 

stored in the register circuit [] and the memory cell array.”). Figure 8 (annotated 

below) illustrates that the memory cell array (purple) is coupled (green) to the 

register circuit (red) through the data cache.  

 

Id., Fig. 8.  

182. While Tokiwa does not expressly disclose how the information is 

accessed from the memory cell array, it would have been obvious to a POSITA that 

the RAM loads this setting information from the memory cell array, for example on 

power up. A RAM memory is a volatile memory, meaning it only retains information 

when the device is powered on. To retain setting information when the device is 
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powered off, it would have to be stored in a nonvolatile memory location, such as 

the memory cell array. Because Tokiwa’s method requires reading the setting 

information from the RAM, a POSITA would understand that the RAM would have 

to access the setting information stored in the memory cell array after a power on. 

Thus, when the potential control circuit accesses the information from the register 

circuit as described above, it is accessing information stored in the memory cell 

array. 

183. Thus, Tokiwa renders Claim 12 obvious.  

3. Claim 2: The method of claim 1, wherein the structure 
includes a conductive channel and a charge trap structure, 
and wherein the variation corresponds to a difference 
between a first width of the structure at a first distance 
from a substrate of the memory and a second width of the 
structure at a second distance from the substrate, the 
second distance greater than the first distance. 

a. Tokiwa discloses the conductive channel and a charge 
trap structure. 

184. Tokiwa discloses or teaches this element’s requirement that the 

structure includes both a charge trap structure and a conductive channel. As shown 

in Figure 5 (annotated below), which illustrates detail in the semiconductor pillar 

discussed above with reference to Element 1[b], Tokiwa’s structure has both. 
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Id., Fig. 5. 

185. As illustrated above, Tokiwa discloses that “the memory cell MC 

includes, for example, an oxide-nitride-oxide (ONO) film 110 having a structure in 

which a charge storage layer 111 is held between two insulating films (oxide) 112, 

113.” Id., 5:42-45 (emphasis added); see also id., 5:53-55 (“The insulating film 113 

functions as a block insulating film for preventing the leakage of a charge trapped 

by the charge storage layer 111.”) (emphasis added). This charge storage layer is the 

claimed charge trap structure. 

186. The portion of the structure that is not part of the ONO film is called 

the “active layer AA.” Id., 5:45-47, Fig. 5. The active layer AA is the claimed 

“conductive channel.” For example, Tokiwa discloses the need for an insulating film 

between the ONO charge trap structure and the active layer “for preventing the 

leakage of a charge into the active area AA.” Id., 5:48-51. A POSITA would have 
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understood that the active area is a conductive channel because electrically 

conductive areas of memory components are commonly referred to as “active” areas. 

Ex-1014. Accordingly, the active layer AA is the claimed “conductive channel.” 

187. Accordingly, Tokiwa discloses or teaches that the structure includes a 

conductive channel and a charge trap structure. 

b. Tokiwa discloses that the variation corresponds to a 
difference between the widths of the structure at two 
distances from the substrate. 

188. Tokiwa discloses that the structure has different widths at different 

heights, as illustrated in Figure 5 (annotated below). 

 

189. Ex-1006, Fig. 5 (annotated). As illustrated above, Tokiwa discloses that 

“the active layers AA tend to be tapered” such that the “pillar diameter . . . of the 

active layer AA at the [higher layers] tends to be equal to or more than a pillar 

diameter . . . of the active layer AA at the [lower layers].” Ex-1006, 6:14-26 
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(emphasis added); see also Ex-1006, 6:6-7 (“[T]he active layers AA embedded in 

this hole are also tapered.”) (emphasis added). Accordingly, Tokiwa discloses the 

claimed variation of the structure. 

190. Thus, Tokiwa renders Claim 2 obvious. 

4. Claim 3: measuring a first parameter of a first storage 
element associated with a first layer of the memory; 
measuring a second parameter of a second storage element 
associated with a second layer of the memory; determining 
whether a difference between the first parameter and the 
second parameter satisfies a threshold. 

191. Tokiwa discloses or teaches Claim 3. Tokiwa describes a method of 

“trimming processing,” which is “an operation wherein . . . a write potential which 

allows writing of data to be finished within a predetermined time is set as a write 

potential suitable for each of the word lines.” Ex-1006, 14:3-10. In this method, an 

“initial write potential” is used to write data “into the selected cell connected to the 

selected word line.” Id., 14:36-39. For each layer, “[t]he writing time is judged.” Id., 

14:41-42. In determining a writing time for each layer, Tokiwa measures a parameter 

for each—including a first parameter of a first layer and a second parameter of a 

second layer—as required by Claim 3. 

192. For each layer, after measuring the time, Tokiwa’s method determines 

“whether the data has been written within a predetermined [time].” Id., 14:40-41. 

“When writing of the data is completed within the predetermined writing time 
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(predetermined period), the initial write potential [] is judged to be a potential 

suitable as the write potential.” Id., 14:57-61. On the other hand, “[w]hen writing of 

the data is not completed with the predetermined period, the initial write potential… 

is judged to be unsuitable” and “is replaced with another value” to be retested. Id., 

14:64-15:11. Tokiwa determines whether there is a difference in the writing time 

parameters for the different layers by comparing each of them to the same 

“predetermined period.” Id. For example, Tokiwa’s method might determine that the 

initial write potential writes data within the predetermined time for a first layer, but 

takes longer than that for a second layer. Id., 14:40-15:11. In this way, it determines 

that there is a difference in the writing time between the first and second layers—

even without directly comparing those times—because it compares both to the same 

predetermined time. Thus, Tokiwa discloses Claim 3. 

193. To the extent Tokiwa does not disclose or teach Claim 3, the method 

described in Claim 3 would have been obvious for a POSITA to try based on the 

disclosure of Tokiwa. Comparing the parameters to a universal “predetermined 

period” and comparing them to each other directly are different ways of achieving 

the same result—determining whether there are differences between the parameters. 

A POSITA would realize that Tokiwa’s specific method—comparing a parameter 

from each layer to a universal standard—was just one way to determine whether 

there were differences between the layers. Comparing the parameters from each 
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layer directly to each other to determine if there were differences would have been 

an obvious alternative to the disclosure of Tokiwa. 

194. Moreover, it would have been obvious to a POSITA that one natural 

way of determining “a predetermined” time to use as a baseline would be to use the 

access time of the first word line as a baseline. In that case comparing subsequent 

layers to that baseline would be comparing a parameter associated with one layer 

(i.e., the tested layer W(n)) with a parameter associated with a second layer (i.e., the 

baseline layer W(0)). 

195. Thus, Tokiwa renders Claim 3 obvious. 

5. Claim 8: The method of claim 1, wherein the data storage 
device further includes a controller that is operationally 
coupled to the memory, wherein the information is stored at 
the memory, and wherein the controller accesses the 
information from the memory. 

196. Tokiwa discloses or teaches Claim 8 for the same reasons described 

with reference to Element 12[b]. The only difference between Element 12[b] and 

Claim 8 is that Element 12[b] requires a controller “configured to access 

information,” while Claim 8 requires that the controller “accesses the information.” 

As described with reference to Element 12[b], Oh discloses a controller that is 

configured to access and actually does access the information from the memory. 

197. Thus, Oh renders Claim 8 obvious.  
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6. Claim 11: The method of claim 1, wherein the memory is a 
non-volatile memory that is monolithically formed in one or 
more physical levels of arrays of memory cells having an 
active area disposed above a silicon substrate, and wherein 
the data storage device further includes circuitry associated 
with operation of the memory cells. 

a. Tokiwa discloses the required memory structure and 
formation. 

198. The first portion of Claim 11 requires: 1) “the memory is a non-volatile 

memory”; 2) the memory “is monolithically formed in one or more physical levels 

of arrays of memory cells”; and 3) the memory has “an active area disposed above 

a silicon substrate.” Tokiwa discloses or teaches each of these requirements. 

199. First, Tokiwa discloses a nonvolatile memory. For example, Tokiwa 

states that its invention “relates to a three-dimensionally stacked nonvolatile 

semiconductor memory.” Ex-1006, 1:35-36. 

200. Second, Tokiwa discloses or teaches that the memory is monolithically 

formed in one or more physical levels of arrays or memory cells. For example, 

Tokiwa discloses a “three-dimensionally stacked” memory with “four or more 

conductive layers stacked on the semiconductor substrate in the memory cell array.” 

Id., 1:35-36, 2:25-26. Thus Tokiwa’s memory is formed in “one or more physical 

levels of arrays of memory cells,” stacked on a single substrate consistent with the 

’838 Patent’s description of a “monolithic” three dimensional memory array. 

According to the ’838 Patent, a “monolithic” three dimensional memory array is one 
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where “one or more memory device levels are formed above a single substrate.” Ex-

1001, 35:24-26. In contrast, “non-monolithic stacked memories can be constructed 

by forming memory levels on separate substrates and then stacking the memory 

levels atop each other.” Id., 35:40-42. Tokiwa discloses a single substrate with 

multiple layers stacked on the single substrate. Id., 2:25-27, 2:51-53. A POSITA 

would have understood this to mean that Oh’s memory device is monolithically 

formed, because a monolithically formed 3D memory is one that has successive 

layers of transistors and interconnect on one substrate. Ex-1014. 

201. Third, Tokiwa discloses or teaches that its memory has “an active area 

disposed above a silicon substrate.” Tokiwa discloses that its memory includes “four 

or more conductive layers stacked on the semiconductor substrate.” Id., 2:25-27 

(emphasis added). A POSITA would have understood that this means the memory 

layers are an “active area,” because the layers formed above the substrate in a 3D 

memory are commonly called “active” layers. Ex-1014. Moreover, a POSITA would 

have understood that silicon is a common material with which to make a 

semiconductor substrate and would have been motivated to implement Tokiwa using 

silicon as a substrate material. Therefore, Tokiwa discloses or teaches the memory 

formation and structural requirements of Claim 11. 
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b. Tokiwa discloses the required circuitry associated with 
the operation of the memory cells. 

202. Tokiwa discloses a data storage device that “includes circuitry 

associated with operation of the memory cells. For example, Figure 8 (annotated 

below) “shows the configuration of the circuits for supplying potentials to the word 

lines.” Ex-1006, 11:55-56 (emphasis added). The word lines are each associated with 

a memory cell. See id., Fig. 5. 

Id., Fig. 11. Accordingly, Tokiwa discloses or teaches that “the data storage device 

further includes circuitry associated with operation of the memory cells.” 

203. Thus, Tokiwa renders Claim 11 obvious. 
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7. Claim 13: The data storage device of claim 12, wherein the 
structure includes a conductive channel and a charge trap 
structure, and wherein the variation is a difference between 
a first width of the structure at a first distance from a 
substrate of the memory and a second width of the structure 
at a second distance from the substrate, the second distance 
greater than the first distance. 

204. Tokiwa renders Claim 13 obvious for the same reasons as Claim 2.  

8. Claim 14: wherein the controller is further configured to 
measure a first parameter of a first storage element 
associated with a first layer of the memory, to measure a 
second parameter of a second storage element associated 
with a second layer of the memory, and to determine 
whether a difference between the first parameter and the 
second parameter satisfies a threshold. 

205. Tokiwa renders Claim 14 obvious for the same reasons as Claim 3.  

9. Claim 19: wherein the controller is further configured to 
generate the information in response to determining the 
location and to store the information at the memory. 

206. Claim 19 requires the controller to be configured: 1) to generate the 

information in response to determining the location; and 2) to store the information 

at the memory. Tokiwa’s controller meets both of these requirements. 

207. First, Tokiwa discloses or teaches a controller configured to generate 

the information in response to determining the location. As described in relation to 

Element 1[b], variations in the width of the structure mean that different write 

potentials should be supplied to each layer. Tokiwa discloses that “[w]hen writing 

of the data is not completed within the predetermined period, the initial write 
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potential . . . provided immediately before the writing is judged to be unsuitable.” 

Ex-1006, 14:64-67. When this happens “the value provided immediately before the 

writing is replaced with another value.” Id., 15:2-4 (emphasis added). This process 

is repeated until a suitable potential is identified, which “is treated as a potential 

suitably supplied to the word line . . . which has been subjected to the trimming 

processing.” Id., 16:10-14. Thus, Tokiwa generates information in response to 

determining the location of a variation. 

208. Second, Tokiwa discloses storing the information at the memory. After 

generating a suitable potential for a word line as described above, the value “is 

written into the setting information area [] of the memory cell array.” Id., 16:16-18. 

209. Thus, Tokiwa renders Claim 19 obvious. 

10. Claim 20: The data storage device of claim 12, wherein the 
memory is a non-volatile memory that is monolithically 
formed in one or more physical levels of arrays of memory 
cells having an active area disposed above a silicon substrate, 
and further comprising circuitry associated with operation 
of the memory cells. 

210. Tokiwa renders Claim 20 obvious for the same reasons as Claim 11. 

D. Ground 4: Claims 1, 2, 3, 8, 11, 12, 13, 14, 19, and 20 are obvious 
over Tokiwa in view of Oh ’738 
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211. As discussed in Section VIII.C, supra, Claims 1, 2, 3, 8, 11, 12, 13, 19, 

and 20 are obvious in light of Tokiwa alone. Claims 1 and 12 are further obvious 

over Tokiwa in view of Oh ’738. 

1. Motivation to Combine Tokiwa and Oh ’738 

212. A POSITA would have been motivated to modify Tokiwa in view of 

Oh ’738’s teaching that a 3D memory device can include vertically stacked sub 

pillars instead of just one monolithic pillar. Tokiwa and Oh ’738 are directed to the 

same area of technology as both disclose 3D memory with similar structures. See, 

e.g., Ex-1006, 2:22-27 (disclosing “[a] three-dimensionally stacked nonvolatile 

semiconductor memory” including “four or more conductive layers stacked on the 

semiconductor substrate”); Ex-1015, 9:18-22 (disclosing a memory structure with 

memory cells “stacked in a direction perpendicular to the substrate to form a three-

dimensional memory structure”). For example, Tokiwa’s Figure 5 and Oh ’738’s 

Figure 6 disclose nearly identical structures, as shown below: 
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Moreover, Tokiwa and Oh ’738 are directed to solving the same problem: 

accounting for electrical variations between the memory layers when programming 

those layers. See, e.g., Ex-1006, 9:47-53 (“[V]ariations in the parameters of physical 

shapes such as the sizes (pillar diameters) of the active layers AA . . . cause variations 

in the potential application time necessary for reading from the respective memory 

cells.”); Ex-1015, 15:46-56 (“When a cross-sectional area of a pillar decreases . . . 

program speed of memory cells may increase.”). 

213. The semiconductor pillars extending through the memory layers are a 

critical component of a 3D memory device. See, e.g., Ex-1006, 4:45-59, 5:39-59. 

This is because the pillars contain the “charge traps” or “replacement gates” which 

replace the “floating gates” of 2D memory. See id.; Section V.C, supra. These pillars 
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are created by an etching process. See Section V.C, supra. However, physical 

limitations in this etching process make it difficult to create tall pillars with a 

consistent width. Id. For this reason, the pillars in 3D memory devices often have a 

tapered structure, which impacts the performance of the memory layers associated 

with areas where the pillar is wider. See id.; Ex-1006, 6:1-26. As more 3D layers are 

added, this impact is compounded. Section V.C, supra. But adding more memory 

layers is a desirable feature, because it increases the amount of data the device can 

store. See id. One known solution to this problem is to create multiple sub pillars, so 

only a subset of the layers have to be etched at once. Oh ’738 demonstrates the result 

of such a process—a device where the layers are penetrated by multiple sub pillars 

instead of just one pillar. 
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Ex-1015, Fig. 30. 

214. A POSITA would have been motivated to modify Tokiwa with Oh’s 

teaching that multiple sub pillars can be used instead of just one pillar because this 

would result in an improved memory device with greater storage capacity. 

Specifically, a POSITA would have looked at Oh’s teaching of changing the widths 

of the semiconductor pillars in the 3D memory in improve Tokiwa’s memory cell 

by enabling taller memory cells and thus more memory storage. Using sub pillars 

allows the device to have more layers, which increases the amount of data that the 

device can store. Section V.C, supra. Moreover, it decreases the tapering effect, 

allowing the conductive materials in the memory layers to have a more consistent 

width than they otherwise would. Id. 

215. A POSITA would have had an expectation of success when modifying 

Tokiwa with Oh’s sub pillar teaching. Using multiple sub pillars instead of one 

monolithic pillar was a known method for improving 3D memory devices by 

increasing the number of memory layers that could be stacked. Moreover, Tokiwa 

and Oh ’738 are directed at solving the same problem—accounting for electrical 

variations between the memory layers caused by the variable width of the structures. 

Compare Ex-1006, 9:47-10:18; with Ex-1015, 15:31-56. Thus, a POSITA would 

have expected the problem to be solvable whether applying the method to a structure 

with one monolithic pillar or multiple sub pillars. 
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2. Claim 1 

216. As discussed in Section VIII.C.1, supra, all elements of Claim 1 are 

obvious over Tokiwa alone. 

a. Element 1[b]: storing information at the data storage 
device, the information identifying a location 
associated with a variation of the structure 

217. To the extent Element 1[b] is not obvious over Tokiwa alone, it is 

obvious over Tokiwa in light of Oh ’738. Element 1[b] requires the structure having 

a variation, information identifying a location associated with that variation, and 

storing that information at the data storage device. Tokiwa in view of Oh ’738 

discloses or teaches these three requirements. 

218. First, Tokiwa alone discloses the structure having the claimed 

variation, as discussed in Section VIII.C.1.c, supra. Oh ’738 similarly identifies 

vertical pillars having a tapering variation. See Ex-1015, 15:31-32 (“cross-sectional 

areas of pillars PL may vary according to a distance from a substrate”). 

219. Second, Tokiwa in view of Oh ’738 discloses “information identifying 

a location associated with a variation of the structure.” For example, Oh ’738 

discloses a 3D memory structure in which 2 tapered pillars are stacked on top of 

each other. Ex-1015, 25:31-67, Fig. 30. At the location where the pillars meet, the 

different tapers of the sub pillars cause the width to suddenly change. Thus, this area 

is “a location associated with a variation of the structure.” 
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Id., Fig. 30 (annotated). Applying this teaching regarding the Oh ’738’s stacked 

tapered pillar structure to Tokiwa’s register circuit would result in a register circuit 

that specifically identifies the location where the two pillars meet. Because Tokiwa’s 

register circuit information varies with the width of the pillar (Ex-1006, 13:55-14:2) 

potential values would start relatively low at layer CM1, increase up to CM4, then 

suddenly drop at CM5. Thus, the register circuit would identify the structural 

variation that begins between layers CM4 and CM5. This is identical to the way the 

’838 Patent identifies the location—between two layers. Ex-1001, 12:24-35 (“the 

location 116 is between the storage elements 204, 206 because the structure 202 

begins ‘tapering’ approximately between the storage elements 204, 206.”). 
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Id., Fig. 2 (annotated). 

220. Thus, Tokiwa in view of Oh ’738 discloses “information identifying a 

location associated with a variation of the structure.” 

221. Third, Tokiwa alone discloses storing the claimed information. See 

Section VIII.A.1.c, supra. 

222. Thus, Tokiwa in view of Oh ’738 renders Claim 1 obvious. 

3. Claim 12 

223. As discussed in Section VIII.C.2, supra, all elements of Claim 12 are 

obvious over Tokiwa alone. To the extent that Tokiwa alone does not disclose 

“information identifying a location associated with a variation of the structure,” 

Tokiwa in view of Oh ’738 does, for the same reasons discussed in Section 

VIII.D.2.a, supra. 
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224. Thus, Tokiwa in view of Oh ’738 renders Claim 12 obvious. 

IX. CONCLUSION 

225. For the reasons set forth above, I believe that Claims 1-3, 8, 11-14, and 

19-20 of the ’838 Patent are unpatentable in view of the prior art. 

226. In signing this declaration, I recognize that it will be filed as evidence 

in a contested case before the Patent Trial and Appeal Board of the United States 

Patent and Trademark Office. I also recognize that I may be subject to cross-

examination in the case and that cross-examination will take place in the United 

States. If cross-examination is required of me, I will appear for cross-examination 

within the United States during the time allotted for cross-examination. 

227. I reserve the right to supplement my opinions in the future to respond 

to any arguments that the Patent Owner raises and to take into account new 

information as it becomes available to me. 

228. I declare under penalty of perjury under the laws of the United States 

of America that the foregoing is true and correct. 

 

Dated: October 14, 2025   Respectfully submitted, 

  
R. Jacob Baker, Ph.D., P.E. 
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