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I, David K. Liu, Ph.D., do hereby declare as follows: 

I. ASSIGNMENT 

1. I have been retained as a technical expert by counsel on behalf of 

BOE Technology Croup Co., Ltd. and Beijing BOE Display Technology Co., Ltd. 

(“Petitioner”).  I understand that Petitioner is requesting that the Patent Trial and 

Appeal Board institute an inter partes review (“IPR”) proceeding with respect to 

U.S.  Patent No. 7,259,736 (“the ’736 patent”).   

2. I have been asked to provide my independent analysis of the ’736 pa-

tent in light of certain prior art references.  

3. I am not, and never have been, an employee of Petitioner. I received 

no compensation for this Declaration beyond my normal hourly compensation 

based on my time actually spent analyzing the ’736 patent, the prior art cited be-

low, and issues related thereto, and I will not receive any added compensation 

based on the outcome of any IPR or other proceeding involving the ’736 patent.  

4. My analysis here is based on my years of education, research and ex-

perience, as well as my investigation and study of relevant materials, including 

those cited here. I may rely upon these materials, my knowledge and experience, 

and/or additional materials to rebut arguments raised by the Patent Owner. Further, 

I may also consider additional documents and information in forming any neces-

sary opinions, including documents that may not yet have been provided to me. 
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5. My analysis of the materials produced in this proceeding is ongoing 

and I will continue to review any new material as it is provided. This declaration 

represents only those opinions I have formed to date. I reserve the right to revise, 

supplement, and/or amend my opinions stated here based on new information and 

on my continuing analysis of the materials already provided. 

II. QUALIFICATIONS AND BACKGROUND INFORMATION 

6. I have personal knowledge or have developed knowledge of these 

technologies based upon education, training, or experience, of the matters set forth 

herein.  

7. A detailed description of my professional qualifications, including a 

listing of my specialties/expertise and professional activities, is contained in my 

curriculum vitae, a copy of which is provided as Appendix A. Below is a short 

summary of my professional qualifications.  

A. Educational Background 

8. I received a Bachelor of Science degree in Electrical Engineering 

from the University of California, Berkeley, in 1983.  I received Master of Science 

and Ph.D. degrees in Electrical Engineering from Stanford University in 1985 and 

1989, respectively.   

B. Professional Experience  
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9. From 1989 to 1992, I was a member of technical staff at Texas Instru-

ments, Inc. At Texas Instruments, my job responsibilities included process integra-

tion, device modeling, high-voltage CMOS process integration, and investigating 

novel source-side injection mechanisms for Flash EPROM channel hot-electron 

programming. 

10. From 1992 to 1995, I was a member of the technical staff at Advanced 

Micro Devices, Inc. (AMD) where I was a key contributor in optimizing Flash cell 

and periphery devices in AMD’s CMOS-based 0.5um and 0.35um Flash EPROM 

technology. My job responsibilities at AMD also included process integration, de-

vice modeling, and development of triple-well process technology for accommo-

date x-decoder transistors and high voltage transistors for negative gate erase oper-

ation. While at AMD, I was awarded a Spotlight Award for developing a method 

of manufacturing a self-aligned source (SAS) etch for a NOR flash memory. 

11. I spent the next five years of my career in managerial and director 

roles at several California-based semiconductor companies. I was responsible for 

increasing yield and for leading teams of engineers working to develop next-gener-

ation memory devices. 

12. In 2000, I co-founded Progressant Technologies in Fremont, Califor-

nia. Progressant Technologies developed IP for negative differential resistance 

transistor technology and was eventually acquired by Synopsys, Inc. 
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13. From 2000 to 2004, I was a Senior Manager at Xilinx, Incorporated, 

where I was responsible for developing nonvolatile memory process technology 

for flash and CPLD product applications, as well as advanced CMOS process tech-

nology (specifically 75nm CMOS technology node, a half node version between 

90nm and 65nm). The flash memory products I developed at Xilinx are used as the 

configuration memory for the FPGA, with the configuration interface between 

them being the JTAG interface. 

14. From 2004 to 2007, I was a Senior Scientist at Maxim Integrated 

Products where I was responsible for developing Embedded Non-volatile Memory 

process technology for Power Management product applications. 

15. Since 2007, I have served as a technical consultant where I have pro-

vided expert advice regarding Flash memory technology, CMOS process technol-

ogy, and semiconductor device physics. 

16. I have 20 years of experience as an engineer and engineering man-

ager/director of Complementary Metal Oxide Semiconductor (CMOS) technology 

development. During my career, I have worked at some of the leading technology 

companies in the world, such as Texas Instruments, Advanced Micro Devices, Al-

tera Corporation (now a subsidiary of Intel Corp.), and Xilinx. At these companies, 

my work focused on various aspects of CMOS and semiconductor technology. 

17. I hold over 95 U.S. patents, a large number of which are directed to 
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logic CMOS processes technology and high voltage CMOS process technology. 

The vast majority of my patents are in the area of CMOS process technology and 

memory architecture. As such, I am intimately familiar with the implementation of 

integrated process flows that essentially are repetitive sequences of modules, each 

composed of a layer patterning step followed by selective deposition and etching 

of various semiconductor materials, with the area of selectivity dictated by the 

layer patterning. 

III. OVERVIEW OF CONCLUSIONS FORMED 

18. The analysis and conclusions set forth in this Declaration are informed 

by my educational background and experiences in the field (see Section II).  

19. Additionally, as part of my independent analysis for this Declaration, I 

have considered the following: the background knowledge/technologies that were 

commonly known to a person of ordinary skill in the art at the time of alleged in-

vention (“POSITA”) before the earliest claimed priority date for the ’736 patent 

(11/29/2002); my own knowledge and experiences gained from my work experi-

ence in the field and related disciplines; and my experience in working with others 

involved in this field and related disciplines.  

20. In addition, I have reviewed the ’736 patent (EX-1001), relevant ex-

cerpts of the prosecution history of the ’736 patent (EX-1002), and relevant ex-
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cerpts of the prosecution history of the ’736 patent’s Japanese counterpart applica-

tion and certified translation thereof (EX-1005, EX-1006, EX-1007). I have also 

reviewed at least the following prior art references:  

 JPH11185654A to Yukio Masuda et al (“Masuda”) and certified translation 

thereof (EX-1008, EX-1009) 

 U.S. Pub. Patent. No. 2003/0090447 (“Kimura”) (EX-1020) 

 JP2002-278504A to Mitsuo Inoue et al (“Inoue”) and certified translation 

thereof (EX-1010, EX-1011) 

 KR960012168A to Yang-Ho Kwon (“Kwon”) and certified translation 

thereof (EX-1012, EX-1013) 

21. I have also reviewed some cited supporting references and documen-

tation including:  

 U.S. Patent No. 5,831,699 (“Wright”) (EX-1004) 

 Sarma et al., “Flat Panel Displays for Portable Systems,” 13 Journal of VLSI 

Signal Processing Systems 165-190 (1996) (EX-1014) 

22. Counsel has informed me that I should consider these materials 

through the lens of one of ordinary skill in the art related to the ’736 patent at the 

time of the earliest possible priority date of the ’736 patent, and I have done so dur-

ing my review of these materials. Counsel has informed me that the earliest possi-
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ble priority date to which the challenged claims of ’736 patent are entitled is No-

vember 29, 2002 (“Critical Date”), and I have therefore used that Critical Date in 

my analysis below.  

23. Any figures that appear within this document have been prepared with 

the assistance of Counsel and reflect my understanding of the ’736 patent and the 

prior art discussed below.  

24. Although this Declaration refers to certain portions of the cited refer-

ences for the sake of brevity, it should be understood that these citations are exam-

ples, and that one of ordinary skill in the art would have viewed the references 

cited herein in their entireties and, for reasons detailed later, in combination with 

other references cited herein or cited within those references themselves. The refer-

ences used in this Declaration, therefore, should be viewed as being cited and ana-

lyzed herein in their entireties.  

25. This declaration explains the conclusions that I have formed based on 

my analysis. To summarize those conclusions, based upon my knowledge and ex-

perience and my review of the prior art publications listed above, I believe that:  

 Claims 18 and 33 are anticipated by, and obvious over JPH11185654A 

(“Masuda”) (Ground 1A) 

 Claims 18, 23, 33, and 35 are obvious over Masuda in view of U.S. Pub. Pa-

tent App. No. 2003/0090447 (“Kimura”) (Ground 1B) 
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IV. LEVEL OF ORDINARY SKILL IN THE ART 

26. Based on my knowledge and experience in the field and my review of 

the ’736 patent and its file history, I believe that a person of ordinary skill in the art 

at the time of alleged invention (“POSITA”) would have had at least a Master’s de-

gree in electrical engineering, physics, or a related field, and at least two years of 

relevant work experience in the field of integrated circuit design and manufactur-

ing.  Additional education can remedy lack of work experience and vice versa. 

27. Based on my experience, I have a good understanding of the capabili-

ties of one of ordinary skill. Furthermore, I possess those capabilities myself. 

V. LEGAL STANDARDS 

28. I have been informed by counsel of certain legal principles applicable 

to a patentability analysis and I have applied these principles as listed below.  

A. Claim Construction 

29. I have been informed by Counsel and understand that the best indica-

tor of claim meaning is its usage in the context of the patent specification as under-

stood by one of ordinary skill. I further understand that the words of the claims 

should be given their plain meaning unless that meaning is inconsistent with the 

patent specification or the patent’s history of examination before the Patent Office. 

Counsel has also informed me, and I understand that, the words of the claims 

should be interpreted as they would have been interpreted by one of ordinary skill 
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at the time the invention was made (not today). Because I do not know at what date 

the invention as claimed was made, I have used the earliest priority date of the 

’736 patent as the point in time for claim interpretation purposes. That date was 

November 29, 2002.  

B. Legal Standards for Anticipation 

30. I have been informed by Counsel and understand that documents and 

materials that qualify as prior art can render a patent claim unpatentable as antici-

pated. I am informed by Counsel and understand that all prior art references are to 

be looked at from the viewpoint of a person of ordinary skill in the art. 

31. I am informed by Counsel and understand that a challenged claim is 

unpatentable as “anticipated” under 35 U.S.C. § 102 if it is determined that all the 

limitations of the claim are described in a single prior art reference. I am informed 

by Counsel and understand that, to anticipate a claim, a prior art reference must 

disclose, either expressly or inherently, each and every limitation of that claim and 

enable one of ordinary skill in the art to make and use the invention.  

32. I have been informed by Counsel and understand that in an inter 

partes review, “the petitioner shall have the burden of proving a proposition of un-

patentability,” including a proposition of anticipation, “by a preponderance of the 

evidence.” 35 U.S.C. § 316(e). 

C. Legal Standards for Obviousness 
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33.  I have been informed by Counsel and understand that documents and 

materials that qualify as prior art can render a patent claim unpatentable as obvi-

ous. I am informed by Counsel and understand that all prior art references are to be 

looked at from the viewpoint of a person of ordinary skill in the art at the time of 

the invention, and that this viewpoint prevents one from using his or her own in-

sight or hindsight in deciding whether a claim is obvious.  

34. I have been informed by Counsel and understand that a claim is un-

patentable for obviousness under 35 U.S.C. § 103 (in the pre-AIA form of that stat-

ute that applies to the ’736 Patent) “if the differences between the subject matter 

sought to be patented and the prior art are such that the subject matter as a whole 

would have been obvious at the time the invention was made to a person having or-

dinary skill in the art to which said subject matter pertains.” I am informed by 

Counsel and understand that obviousness may be based upon a combination of ref-

erences. I am informed by Counsel and understand that the combination of familiar 

elements according to known methods is likely to be obvious when it does no more 

than yield predictable results. However, I am informed by Counsel and understand 

that a patent claim composed of several elements is not proved obvious merely by 

demonstrating that each of its elements was, independently, known in the prior art.  

35. I am informed by Counsel and understand that when a patented inven-

tion is a combination of known elements, a court must determine whether there 
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was an apparent reason to combine the known elements in the fashion claimed by 

the patent at issue by considering the teachings of prior art references, the effects 

of demands known to people working in the field or present in the marketplace, 

and the background knowledge possessed by a person having ordinary skill in the 

art.  

36. I am informed by Counsel and understand that a patent claim com-

posed of several limitations is not proved obvious merely by demonstrating that 

each of its limitations was independently known in the prior art. I am informed by 

counsel and understand that identifying a reason those elements would be com-

bined can be important because inventions in many instances rely upon building 

blocks long since uncovered, and claimed discoveries almost of necessity will be 

combinations of what, in some sense, is already known. I am informed by Counsel 

and understand that it is improper to use hindsight in an obviousness analysis, and 

that a patent’s claims should not be used as a “roadmap.”  

37. I am informed by Counsel and understand that an obviousness inquiry 

requires consideration of the following factors: (1) the scope and content of the 

prior art; (2) the differences between the claims and the prior art; (3) the level of 

ordinary skill in the pertinent art; and (4) any objective indicia of non-obviousness, 

such as commercial success, long-felt but unresolved need, failure of others, indus-

try recognition, copying, and unexpected results. I understand that the foregoing 
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factors are sometimes referred to as the “Graham factors.”  

38. I have been informed by Counsel and understand that an obviousness 

evaluation can be based on a combination of multiple prior art references. I under-

stand that the prior art references themselves may provide a suggestion, motiva-

tion, or reason to combine, but that the nexus linking two or more prior art refer-

ences is sometimes simple common sense. I have been informed by Counsel and 

understand that obviousness analysis recognizes that market demand, rather than 

scientific literature, often drives innovation, and that a motivation to combine ref-

erences may be supplied by the direction of the marketplace.  

39. I have been informed by Counsel and understand that if a technique 

has been used to improve one device, and a person of ordinary skill at the time of 

invention would have recognized that it would improve similar devices in the same 

way, using the technique is obvious unless its actual application is beyond his or 

her skill.  

40. I have been informed by Counsel and understand that practical and 

common sense considerations should guide a proper obviousness analysis, because 

familiar items may have obvious uses beyond their primary purposes. I have been 

informed by Counsel and understand that a person of ordinary skill looking to 

overcome a problem will often be able to fit together the teachings of multiple 
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prior art references. I have been informed by Counsel and understand that obvious-

ness analysis therefore takes into account the inferences and creative steps that a 

person of ordinary skill would have employed at the time of invention.  

41. I have been informed by Counsel and understand that a proper obvi-

ousness analysis focuses on what was known or obvious to a person of ordinary 

skill at the time of invention, not just the patentee. Accordingly, I understand that 

any need or problem known in the field of endeavor at the time of invention and 

addressed by the patent can provide a reason for combining the elements in the 

manner claimed. I have been informed by Counsel and understand that a claim can 

be obvious in light of a single reference, without the need to combine references, if 

the elements of the claim that are not found explicitly or inherently in the reference 

can be supplied by the common sense of one of skill in the art.  

42. I have been informed by Counsel and understand that secondary indi-

cia of non-obviousness may include (1) a long felt but unmet need in the prior art 

that was satisfied by the invention of the patent; (2) commercial success of pro-

cesses covered by the patent; (3) unexpected results achieved by the invention; (4) 

praise of the invention by others skilled in the art; (5) taking of licenses under the 

patent by others; (6) deliberate copying of the invention; (7) failure of others to 

find a solution to the long felt need; and (8) skepticism by experts. I understand 
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that evidence of secondary indicia of non-obviousness, if available, should be con-

sidered as part of the obviousness analysis.  

43. I have been informed by Counsel and understand that there must be a 

relationship between any such secondary considerations and the invention, and that 

contemporaneous and independent invention by others is a secondary consideration 

supporting an obviousness determination. 

44. In summary, my understanding is that prior art teachings are properly 

combined where one of ordinary skill having the understanding and knowledge re-

flected in the prior art and motivated by the general problem facing the inventor, 

would have been led to make the combination of elements recited in the claims. 

Under this analysis, the prior art references themselves, or any need or problem 

known in the field of endeavor at the time of the invention, can provide a reason 

for combining the elements of multiple prior art references in the claimed manner.  

45. I have been informed by Counsel and understand that in an inter 

partes review, “the petitioner shall have the burden of proving a proposition of un-

patentability,” including a proposition of obviousness, “by a preponderance of the 

evidence.” 35 U.S.C. § 316(e). 

VI. TECHNOLOGY BACKGROUND 

46. Electronic displays generally work by providing a matrix of “pixels,” 

each of which emit light.  EX-1014 at 6.  By controlling the light emitted by each 
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pixel, these displays can generate images.  See id.  For color displays, each pixel 

typically comprises “sub-pixels” each of which is responsible for emitting light of 

a particular color on command.  See, e.g., id. at 20-21.  Prior to the ’736 patent, 

there were a variety of display technologies.  Flat Panel Displays for Portable Sys-

tems by Kalluri R. Sarma and Tayo Akinwande, Journal of VLSI Signal Processing 

Systems 13, 165-190 (1996) provides a helpful overview of various types of these 

display technologies.  EX-1014.  Some of these display technologies are relevant 

to the ’736 patent and to the prior art discussed. 

47. An “electroluminescent display,” also known in the art as an “EL” 

display or “ELD,” creates light by using electrodes to apply a voltage or current to 

a material that emits light under these conditions, as electroluminescent material is 

material that emits light when excited by an electric voltage or current.  The Sarma 

paper describes an ELD that “creates light by the excitation of a powder phosphor 

or a thin-film phosphor layer.”    See id. at 4-5.  For color displays “red, green, and 

blue phosphor layers” can be used.  See id. 
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48. A plasma display operates “by glow discharge of a noble gas.”  EX-

1014 at 5.  It features gas that is “confined between the transparent row and col-

umn electrodes.”   Id.  “When a high voltage is applied between the electrodes, the 

intersection produces a plasma from which light is emitted,” through a secondary 

excitation of the phosphor’s electrons.  Id. 
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49. A “field emitter display”, also known in the art as “FED” features 

“sharp cones that emit electrons . . . in the presence of a high electric field.”  EX-

1014 at 19-20.  Those electrons “bombard the phosphor [layer] and create a lumi-

nous image which is seen by the viewer.”  Id. 
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50. To address specific pixels in a display, active matrix technology may 

be implemented, which utilizes active transistors to drive specific electro-optical 

elements.  See EX-1014 at 11-13.  An active matrix display generally consists of a 

matrix of pixels, generating light (luminescence) upon electrical activation, that 

have been deposited or integrated onto thin-film transistor arrays (arrays of unit 

driving circuits), with these “TFT” array functioning as a series of control and data 

input to control the current flowing to each pixel.  See id. In other words, each 

pixel comprises a pixel circuit, which in turn comprises an electro-optical element 

and a driving transistor, which supplies power to the electro-optical element.  See 

id.  
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Id. at Fig. 7. 
 

51. Each of the plurality of pixel circuits in an active matrix display is ar-

ranged to correspond to the intersection of a data line and a control line (gate signal 

line or scan line): 
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Id. at Fig. 10. 
 

52. The current flowing through an electro-optical device in an “active 

matrix” arrangement is fundamentally controlled by circuitry associated with each 

pixel. See id. at 11-13, Fig. 7. 

53. An active matrix system stands in contrast to a passive matrix system.  

See id. at 2.  For example, a passive matrix LCD system utilizes a set of multi-

plexed electrodes that are made of a conductive film, usually indium-tin oxide or 

ITO, with the electrodes arranged in a row and column formation placed above and 

below the LCD layer.  See id. at 9-11.  The rows and columns are then connected 

to integrated circuits to control the columns and the rows of electrodes.  See id.  

Active matrix LCD systems have a similar construction to the passive implementa-

tion.  See id.  Like a passive matrix system, an active LCD matrix uses a semi-

transparent conductive grid to supply the drive current.  See id.  The difference is 

that the active matrix system has driving transistors built into each pixel.  See id.  

Due to the many advantages offered by the active matrix system, a POSITA would 

have looked to various teachings in the field that offer an improved active matrix 

system in implementing a display panel device.  This would not only include LCD 

or plasma displays, but OLED and other self-emission type of display devices.  

This endeavor would also include looking into various teachings that would im-
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prove upon or mitigate the variations introduced by the inherent device characteris-

tics variations of TFT transistors implemented in non-single crystalline silicon.     

54. Many measurements characterize the quality of the image from a dis-

play device, with viewing angle and contrast ratio as two common metrics that are 

often used to compare the quality of the display device.  See id. at 3, 6, 23.  The 

contrast ratio measures the luminance of the display between on state and off state, 

with the off state being the black state.  See id. It is essentially a measure of the 

brightness on a full white state vs. the darkness on a black state.  See id. This ratio 

is mainly impacted and degraded by the reflective ambient light off the display 

panel.  See id. The other quality metric, the viewing angle, is a measure of the vari-

ation in contrast ratio under different directional viewing.  See id. 

55. Given that the contrast ratio is a function of the black state, it was ap-

parent to a POSITA at the time of the ’736 patent that for a given pixel area (with 

sub-pixels of different color regions), the contrast ratio would be enhanced with a 

larger area of black region, or light absorbing region; with the light absorbing re-

gion stemming from having an anti-reflective property.  See, e.g., id. at 17 (“Re-

flection of the ambient light from the display panel reduces the contrast ratio.”).  

This was known to help reduce the ambient reflected light that may reflected off 

the surface of the display device panels.  See id.  This reduction of the reflective 

light can be achieved through the application of an anti-reflective coating on the 
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area of a pixel, including both areas that are utilized by the optical regions of the 

sub pixels within a pixel, as well as the peripheral area (e.g., areas that are not uti-

lized by the optical regions of the sub-pixels) of such a pixel.  See id.    

VII. THE ’736 PATENT 

A. Overview of the ’736 Patent 

56. The pattern of display pixels for an exemplary first embodiment is il-

lustrated in Figure 3 of the ’736 patent: 

’736 Patent at Fig. 3 (Pixel Circuit Schematic) 

 
 
’736 Patent File History at Fig. 3 (annotated to show “[pixel/dummy] forming re-
gions,” “pixel circuits,” and “organic EL (electroluminescent) elements”).1 

 
1 I use the ’736 patent’s original November 14, 2003, filing’s figures rather than 

the ’736 patent’s figures.  EX-1002 at 31-37.  The ’736 patent apparently issued 
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57. The pattern features green (“ZG”), blue (“ZB”), and red (“ZR”) “pixel 

forming regions,” and a “dummy forming region” (“ZS”) laid out in a square lat-

tice.  See EX-1001 at 7:58-62.  Each pixel region features a “pixel circuit” (20G, 

20B, and 20R for green, blue, and red, respectively) to drive an “organic EL (elec-

troluminescent) element” (21G, 21B, and 21R).  See id. at 7:44-48.  The dummy 

region, in contrast, lacks pixel circuits or elements and instead features an “anti-re-

flection member made of black polyimide or the like.”  Id. at 8:1-5.  The ’736 pa-

tent concludes that the formation of the dummy forming regions ZS can ensure that 

black is displayed on the display panel portion 12, and as a result, the contrast ratio 

of the display is enhanced. Id. at 8:4-8. 

58. As mentioned earlier, the contrast ratio is a measure of the brightness 

in an on state versus the darkness in a black state.  A POSITA would have found it 

obvious that for a given pixel area (with sub-pixels of different color regions), the 

contrast ratio would be enhanced with a sub-pixel area of a black region, or light 

absorbing region; particularly with the light absorbing region having an anti-reflec-

tive property.  See EX-1014 at 3, 6, 23.  The black region acting as the ineffective 

 
with the wrong figures, which pertain to unrelated U.S. application no. 10/721,381 

and not the ’736 patent (U.S. application no. 10/712,381). 
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region for the pixel, contrast ratio between white and black can be enhanced. 

59. An “electro-optical element” as disclosed in the ’736 patent, is a com-

ponent that uses its electro-optical effect to display colored light for a pixel; with 

the electro-optical effect referring to the use of electrical signal to modulate the op-

tical properties and behavior.  See EX-1001 at 2:5-14.  As such, liquid crystal ele-

ments, organic EL (electroluminescent) elements, electrophoresis elements, elec-

tron emitting elements, and plasma emission elements, among others, all fall in this 

category being an electro-optical element.  See id. at 1:11-14, 3:62-64, 16:42-47.  

Relatedly, a “light-emitting film” is a material within an electro-optical element 

that emits light.  See id. at 5:26-28 (“In this case, the EL element is constituted by 

an organic EL element[,] the light-emitting layer of which is made of organic ma-

terial.”). 

60. An “effective optical region” as well as a “light emitting region” and 

an “element forming region”—terms coined by the ’736 patent—encompass where 

a particular electro-optical element is placed.  See id. at 1:53-62 (using terminology 

“effective optical regions”), 4:6-16 (using terminology “light-emitting regions”), 

5:29-39 (using terminology “element forming regions”), 7:58-8:8 (describing fig-

ure 3 as depicting “pixel forming regions” that each have an “organic EL ele-

ment”).  The ’736 patent discloses that “a first effective optical region or a first 
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light emitting region and a second effective optical region or a second light emit-

ting region recited in the claims correspond to, for example, two pixel forming re-

gions selected from the green, blue, and red pixel forming regions ZG, ZB, and ZR 

in [the first] exemplary embodiment.”  Id. at 12:13-19; see also id. at 12:32-38 

(“[F]irst element forming regions, second element forming regions, and non-ele-

ment-forming regions recited in the claims correspond to, for example, . . . the 

green, blue, and red pixel-forming regions ZG, ZB, and ZR, and the dummy form-

ing region ZS, respectively.”).  These terms are not standard terms of the art, but 

are used in the ’736 patent to describe the physical or geographical regions within 

the pixel display array of the display device that contains the electro-optical ele-

ments and their light emitting films. 

61. The ’736 patent does not limit the types of display technology to 

which its allegedly novel pixel pattern may apply.  For example, it states that the 

pixel circuits it describes may be embodied in LED or FED (i.e., field emission 

display) technology.  See EX-1001 at 16:42-47.  

62. The ’736 patent also discloses a second embodiment.  The second em-

bodiment is similar to the first except that the green and red pixel circuits are relo-

cated from their original locations to the non-luminous / non-element-forming re-

gion and the blue pixel circuit is relocated from its original location to the red 

light-emitting / element forming region.  See EX-1001 at 13:42-63.  Relocating the 
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circuits in this manner allegedly allows the “aperture ratios in the green pixel form-

ing region ZG and the blue pixel forming region ZB” to be increased.  EX-1001 at 

13:52-53.  For example, the patent states that the “formation of the pixel [circuits2], 

which control the green and red organic EL elements 21G and 21R, in the dummy 

forming region ZS can reduce the area of the pixel circuit 30.”  Id. at 15:24-28. 

’736 Patent at Fig. 3  
(Pixel Circuit Schematic from First 

Embodiment) 

’736 Patent at Fig. 5  
(Pixel Circuit Schematic from Sec-

ond Embodiment) 

  
 

63. The ’736 patent also discloses a third embodiment.  This third embod-

iment generally involves implementing the concepts discussed above in a “mobile 

personal computer” or a “portable telephone.” See EX-1001 at 15:30-60.   

 
2 The patent’s reference to “pixel elements” rather than “pixel circuits” in this sec-

tion appears to be a typo.  See EX-1001 at 13:42-45, 13:58-63. 
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’736 Patent at Fig. 7  
(Mobile Personal Computer) 

’736 Patent at Fig. 8  
(Portable Telephone) 

  
 

B. United States Patent Office Proceedings 

64. During prosecution of the application that ultimately issued as the 

’736 patent, the claims were rejected in an office action that issued September 12, 

2006, in light of U.S. 5,831,699 to Wright.  EX-1002 at 241-250; EX-1004.  The 

Examiner argued that Wright disclosed ineffective optical regions (highlighted in 

yellow below) that were sandwiched by effective optical regions (highlighted in 

red below).  See EX-1002 at 241-250.  The Examiner did not treat claim 1 and 3’s 

“effective optical regions” any differently from claim 16’s light-emitting regions” 

or from claim 26 and 27’s “element forming regions.”  See id. at 25-28, 245-246.  

Likewise, the Examiner did not treat claim 1 and 3’s “ineffective optical regions” 

any differently from claim 16’s “non-luminous regions” or claim 26 and 27’s 

“non-element-forming regions.”  See id.   
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EX-1004 at Fig. 1. 
 

65. To overcome the Wright reference, the Applicant amended the claims 

that ultimately issued as claims 3, 18, and 33 to further require that the “whole” in-

effective optical region / non-luminous region / non-element-forming region must 

be sandwiched.  See EX-1002 at 258-259.  Based on the image above, the Appli-

cant appears to have used the word “whole” to mean that no part of the ineffective 

optical region extends beyond the effective optical regions that sandwich the inef-

fective optical region.  A notice of allowance issued April 9, 2007, which stated 

that none of the cited references “teaches the whole ineffective optical regions be-

ing arranged so as to be sandwiched by two of the first effective optical regions 

and so as to be sandwiched by two of the second effective optical regions.”  Id. at 

279. 
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C. Japanese Patent Office Proceedings 

66. During prosecution of the ’736 patent’s priority Japanese applica-

tion—JP2002-348622—the Japanese Patent Office identified the Masuda (EX-

1008, EX-1009 (translation)) and Inoue (EX-1010, EX-1011 (translation) refer-

ences as prior art.  See, e.g., EX-1006 at 14 (identifying Masuda (H11-185654) in 

search report).  Moreover, the JPO rejected claims that were essentially the same as 

claims of the ’736 patent that issued before the USPTO, including challenged 

claims 18 and 33.  See EX-1007 (relying on Masuda and Inoue in office action re-

jection).  The differences between the claims that the JPO rejected and the claims 

that the USPTO allowed are minor at best.  For example, a “substrate” is a compo-

nent used in just about any display device: 

Claims Anticipated by Masuda  
According to the JPO 

Issued Claims of the ’736 Patent  

3. An electro-optical device, compris-
ing: 
 
 
 
a plurality of first effective optical re-
gions provided with a first electro-opti-
cal element; 
 
 
 
a plurality of second effective optical 
regions provided with a second electro-
optical element; and 
 

3. An electro-optical device compris-
ing: 
 
a substrate; 
 
a plurality of first effective optical re-
gions provided above the substrate, 
first electro-optical elements being pro-
vided in the first effective optical re-
gions; 
 
a plurality of second effective optical 
regions provided above the substrate, 
second electro-optical elements being 
provided in the second effective optical 
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a plurality of non-effective optical re-
gions in which electro-optical elements 
are not provided; wherein 
each of the plurality of non-effective 
optical regions 
 
 is interposed between two first effec-
tive optical regions of the plurality of 
first effective optical regions and sim-
ultaneously interposed between two 
second effective optical regions of the 
plurality of second effective optical re-
gions. 

regions; and 
 
a plurality of ineffective optical regions 
provided above the substrate, no elec-
tro-optical elements being provided in 
the ineffective optical regions, 
 
 
each of the whole ineffective optical 
regions being arranged so as to be 
sandwiched by two of the first effective 
optical regions and so as to be sand-
wiched by two of the second effective 
optical regions. 

16. An electro-optical device, compris-
ing on a substrate: 
 
a plurality of first light emitting regions 
on which a first light emitting film is 
formed; 
 
 
a plurality of second light emitting re-
gions on which a second light emitting 
film is formed; and 
 
 
 
a plurality of non-light-emitting re-
gions on which the light-emitting film 
is not formed; wherein  
 
 
each of the plurality of non-light-emit-
ting regions is interposed between two 
first light-emitting regions of the plu-
rality of first light-emitting regions, 
and simultaneously interposed between 

18. An electro-optical device, compris-
ing: a substrate; 
 
a plurality of first light-emitting re-
gions provided above the substrate, 
first light-emitting films being pro-
vided in the first light-emitting regions; 
 
a plurality of second light-emitting re-
gions provided above the substrate, 
second light-emitting films being pro-
vided in the second light emitting re-
gions; and 
 
a plurality of non-luminous regions 
provided above the substrate, no light-
emitting films being provided in the 
non-luminous regions, 
 
each of the whole non-luminous re-
gions is arranged so as to be sand-
wiched by two of the first light-emit-
ting regions and so as to be sandwiched 
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two second light-emitting regions of 
the plurality of second light-emitting 
regions. 

by two of the second light-emitting re-
gions. 

27. An active matrix substrate, com-
prising on a substrate: 
 
a plurality of first element forming re-
gions where the first electro-optic ele-
ments are formed; 
 
 
 
a plurality of second element forming 
regions where the second electro-optic 
elements are formed; and 
 
 
 
a plurality of non-element forming re-
gions in which electro-optical  ele-
ments are not formed; wherein 
 
 
each of the plurality of non-element 
forming regions is interposed between 
two first element forming regions of 
the plurality of first element forming 
regions, and simultaneously interposed 
between two second element forming 
regions, of the plurality of second ele-
ment forming regions. 

33. An active matrix substrate compris-
ing: a substrate; 
 
a plurality of first element forming re-
gions provided above the substrate, 
first electro-optical elements being pro-
vided in the first element forming re-
gions; 
 
a plurality of second element forming 
regions provided above the substrate, 
second electro-optical elements being 
provided in the second element form-
ing regions; and 
 
a plurality of non-element-forming re-
gions provided above the substrate, no 
electro-optical elements being provided 
in the non-element-forming regions, 
 
each of the whole non-element-forming 
regions being arranged so as to be 
sandwiched by two of the first element 
forming regions and so as to be sand-
wiched by two of the second element 
forming regions. 

 
 
EX-1006 at 5-11; EX-1007 at 1-2; EX-1001 at 16:55-18:27.   
 

67. In lieu of disputing that these limitations were disclosed by Masuda 

and Inoue, the Applicant amended the claims to include requirements that reflect 



Attorney Docket No. 54108-0002IP1 
IPR of U.S. Patent No. 7,259,736 

36 
 

 

the second embodiment’s teachings regarding moving one pixel circuit from one 

effective optical region to either a different effective optical region or to an ineffec-

tive optical region: 

 

 
 
EX-1007 at 3-4 (underlining reflects language introduced by amendment). 
 

68. The new requirements of claim 1 of the Japanese counterpart are re-

flected in claims 23 and 35 that are challenged in this petition. 
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VIII. SUMMARY OF THE CITED PRIOR ART 

A. Overview of Masuda 

69. JPH11185654A (“Masuda”) is a Japanese patent application that pub-

lished on July 9, 1999.  It relates to a display panel and aims to “improve image 

quality by reducing visual interference . . . due to differences in luminosity.”  EX-

1009 at [Problem].  Luminosity, in this context, refers to the brightness of pixels 

that form the display panel.  “Differences in luminosity” refer to the problem that 

certain pixels may appear brighter than others, depending on how they are arranged 

in a pattern.  Masuda teaches that rearranging a pixel’s colors in a display can im-

prove these differences in luminosity, and therefore, image quality. 

70. Masuda uses the images below (which have been annotated to identify 

various pixels) to explain this concept.  It claims that conventional patterns fea-

tured red, green, and blue pixels lined in a “stripe arrangement” as shown in figure 

3(a).  EX-1009 at [0017].  This stripe arrangement, however, may feature poor 

“resolution in the horizontal direction” and problematic “vertical stripes.” Id. 

71. A “checkerboard arrangement,” as shown by figure 3(b), has better 

resolution because the pixels are not arranged in a stripe pattern.  Id. at [0018].  

However, one of the pixels in this checkerboard pattern (green in this instance) will 

outnumber the two (red and blue in this instance).  This would ordinarily cause the 

green pixels to have higher luminosity than the red and blue pixels.  Masuda states 
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that to compensate for this difference in luminosity, “the green outputs of the two 

elements are each limited to half in order to . . . achieve a color balance.”  Id. at 

[0020].    

72. Masuda offers a third pixel pattern, which it claims solves this prob-

lem of “difference in luminosity.”  Id. at [0021]-[0022].  Rather than having a par-

ticular color element, such as green, repeat twice in a given pixel, Masuda pro-

poses that instead a “non-display element” be used.  Id.  Thus, in a given pixel, 

there will be equal numbers of color elements (one green, one red, and one blue), 

which would reduce “differences in luminosity” across the colors. 

Masuda at Figure 3(a) 
(conventional  

“stripe arrangement”) 

Masuda at Figure 3(b) 
(conventional  

“checkerboard arrange-
ment”) 

Masuda at Figure 5 
(improved arrange-
ment with “non-dis-

play elements”) 

  
 

 
73. Masuda discloses “electron emitting element” types of displays, such 

as those with “field emission-type emitting elements” (“FE-type”) or alternatively, 

“metal/insulating layer/metal-type emitting elements” (“MIM-type”).  Id. at 

[0002].  Both types of technology feature elements that emit electrons that strike 

fluorescent material, which in turn produces light.  Id. at [0015]. 
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Masuda at Figure 19 
(FE-Type Element) 

Masuda at Figure 20 
(MIM-Type Element) 

 
74. A POSITA would have understood that Masuda’s specific checker-

board pixel pattern could be useful for many different types of color displays—not 

just FE-types of displays.  As discussed above, color displays are and were based 

on the principle that elements that emit different colors (such as red, green, and 

blue) could be arranged into pixels, and a collection of pixels would form a dis-

play.  A particular image could be displayed by setting each color within each pixel 

to particular values.  The “differences in luminosity” problem can be caused by 

having more of one color element than another, which is a problem that is inde-

pendent of the particular technology used to implement those color elements. 

75. For example, KR960012168A to Kwon discloses a “plasma display 

device” featuring red, blue, green and “black” pixels (indicated by the letters R, B, 

G, and L, respectively, in Kwon’s highlighted figure 4 reproduced below: 
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EX-1013 at Fig. 4; see also id. at Abstract (recognizing that the same pattern of 

red, blue, green, and a “black” pixel “has the advantage of being able to make the 

luminance between pixels uniform and improve the contrast”). 

B. Overview of Kimura 

76. U.S. Pub. App. No. 2003/0090447 (“Kimura”) is a United States pa-

tent application that was filed September 18, 2002 and published on May 15, 2003.  

It generally “relates to an active matrix display device in which a transistor is pro-

vided in each pixel to control light emission of the pixel.”  EX-1020 at [0001].  It 

primarily pertains to an active matrix display devices that uses organic light emit-

ting diode pixels (or “OLEDs”).  See id. at [0003], [0071]-[0072].  Kimura dis-

closes shortcomings in convention methods for driving pixels—including both ana-
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log and digital methods and including both voltage-based and current-based meth-

ods.  See e.g., id. at [0009]-[0011] (addressing “voltage writing type analog 

method”); id. at [0012]-[0014] (addressing “voltage writing type digital driving 

method”); id. at [0015]-[0036] (addressing “current writing type analog method”); 

id. at [0038]-[0041] (addressing “voltage writing type digital driving method”).  

For example, with respect to the “voltage writing type analog method,” Kimura 

discloses that “the current flowing in the OLED 3006 fluctuates greatly due to 

changes in drain current caused by fluctuation in current characteristic of the driv-

ing TFT 3004 [or thin film transistor].”  Id. at [0010], Fig. 30.  As another exam-

ple, Kimura discloses that “a problem of conventional display devices in which 

driving TFTs operate in a linear range, typically, voltage writing type digital 

method display devices, is that the amount of current actually flows is varied even 

when a constant voltage is applied between two electrodes of an OLED.”  Id. at 

[0037]; see also [0042] (addressing shortcoming of “conventional current writing 

type analog driving method”).  Kimura seeks to improve this driving circuitry to 

achieve “low-cost display device with a reduced size in which a light emitting ele-

ment can emit light at a constant luminance irrespective of a change in current 

characteristic due to degradation or the like, which is fast in writing signals in pix-

els, and which is capable of displaying in precise gray scales.”  Id. at [0051].  

77. Kimura improves upon conventional driving methods by introducing a 
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“current supply circuit . . . for causing a fixed current flow.”  Id. at [0071].  A 

“switch portion” selectively allows the current supply circuit to power an OLED.  

Id.  “When the switch portion is ON, a constant current determined by the current 

supply circuit flows in the light emitting element and light is emitted. When the 

switch portion is OFF, the light emitting element receives no current flow and does 

not emit light.” Id. at [0074].  Kimura teaches that this current supply circuit can be 

implemented using a “current mirror circuit method” in which “one transistor 

serves as the current supply transistor 112 and the other serves as a current transis-

tor.”  Id. at [0180]-[0183].  In this method, the constant current “that flows in the 

current transistor 1405” determines the current that flows in the current supply 

transistor 112.”  Id. at [0265].  This driving method is represented in both block 

and circuit schematic form in the figures reproduced below: 

Kimura at Fig. 3 
(Block Diagram of Kimura’s Pixel) 

Kimura at Fig. 4 
(Circuit Diagram of Kimura’s Pixel) 
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78. Fig. 3 and Fig. 4 of Kimura would convey to a POSITA that transistor 

1405 essentially determines the current that flows in the current supply transistor 

112 in that “a constant current according to the current I0’ that flows in the current 

transistor 1405 flows in the current supply transistor 112.”  Id. at [0265].  The cur-

rent that flows through the current supply transistor 112 determines the current that 

is supplied to drive the OLED element (the electro-optical element).  A POSITA 

would understand that this essentially makes the transistor 1405 the key component 

of the electronic circuit that drives the electro-optical element.  Transistors 1403 

and 1404 are also involved in this driving process and also constitute part of the 

“circuit” that drives the electro-optical element.  

79. Kimura identifies this driving method of using a current supply circuit 

as its “Embodiment Mode 1.”  See id. at [0184]-[0294].  As part of that embodi-

ment mode, the driving circuitry can be replicated for each pixel in an active ma-

trix display, as shown in figure 5 below.  Kimura further discloses a variation of 

Embodiment Mode 1, which it identifies as “Embodiment 10.”  See id. at [0466]-

[0470].  “This embodiment shows an example of sharing among plural pixels the 

current transistor 1405, which is placed in each pixel in the pixel structure shown 

in FIG. 5 in accordance with Embodiment Mode 1.”  Id. at [0467]. 
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Kimura at Fig. 5 
(Circuit Diagram of Kimura’s Pixel 

in an Active Matrix Display) 

Kimura at Fig. 53 
(Circuit Diagram of Kimura’s Pixel 
in an Active Matrix Display Featur-
ing Pixels that Share Current Tran-

sistor 1405) 

  
 

C. Overview of Kimura-Masuda Combination 

80. A POSITA would have been motivated to combine the teachings of 

Kimura and Masuda to implement an organic EL display device (i.e., the display 

technology disclosed by Kimura) featuring the checkerboard pattern with a non-

display element (as disclosed in Masuda).   

81. Both references relate to display technology and are concerned with 

the same problem of reducing variations in luminance across pixels.  A POSITA 

implementing Kimura’s display would have been motivated to incorporate the 

pixel pattern taught by Masuda to further that goal.  Kimura aims to provide “a 

light emitting element can emit light at a constant luminance irrespective of a 

change in current characteristic due to degradation or the like.”  EX-1020 at 

[0051], [0084].  But Kimura does not restrict how color forming pixels must be 
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laid out.  See id. at [0290] (noting that light emitting elements can emit red, green, 

or blue light, but not restricting the order in which those colors must be imple-

mented in, for example, the array depicted by figure 53).  A POSITA implement-

ing Kimura’s organic EL device would have been motivated to look for comple-

mentary techniques to further reduce brightness variation.  Masuda describes such 

a technique by describing how color forming pixels may be laid out, including 

“self-illuminated” pixels like those disclosed in Kimura.  See EX-1009 at [0015] 

(disclosing “self-illuminated” pixels that are superior to liquid crystal displays that 

were popular in past years); EX-1020 at [0003] (discussing OLED light elements, 

which are also self-illuminating).   

82. Masuda’s pixel pattern reduces “the difference in luminosity between 

columns or difference in luminosity between rows.”  EX-1009 at [0021].  Masuda 

teaches that “[t]ypically, when primary color display elements are arranged in two 

rows and two columns and one desired color is repeated in spatial additive color 

mixing, it is necessary to consider the luminosity values of the individual elements 

in arranging the primary color display elements.”  Id. at [0024].  In other words, to 

create a repeating 2x2 square matrix of colored sub-pixels, one color would ordi-

narily need to be re-used, which would cause that particular color to have a greater 

luminosity than the other colors.  The problem with such an arrangement is that the 

output of the repeated element (e.g., green in Masuda Figure 3(b)) must be “limited 
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to half in order to . . . achieve a color balance.”  Id. at [0020].  Such a conventional 

arrangement would also have the effect of causing the viewer to perceive alternat-

ing red and blue horizontal or vertical lines.  Id. at [0019].  Masuda’s improved 

checkerboard pattern includes “one element that does not contribute to the image 

display” and places the “the primary color display element that has the highest lu-

minosity value and the primary color display element that has the second-highest 

luminosity value . . . at opposite corner positions” thereby minimizing “maximum 

luminosity difference between rows or columns.”  Id. at [0022], [0027].  This pat-

tern reduces the “stripe” phenomenon.  Moreover, Masuda’s checkerboard pattern 

solves the same directional viewing problem that the ’736 patent seeks to address.  

The ’736 patent states that by arranging same-color elements “at regular intervals 

in the column and row directions with one forming region interposed there-

between, it is possible to reduce directional viewing variation that occurs between 

the column direction and the row direction of the display panel.”  EX-1001 at 

12:61-67; see also id. at Abstract; id. at 4:21-30 (referencing first or second light-

emitting films “arranged so as to [not] be adjacent to each other”).  A POSITA 

would have recognized that Masuda’s pattern also addresses this problem in the 

same way.  Masuda advocates for a “checkerboard” pattern rather than a “stripe” 

pattern for laying out pixels.  See EX-1009 at [0017]-[0022].  In the “stripe” pat-

tern, same color pixels are adjacent to one another, which may cause the human 
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eye to perceive vertical or horizontal lines that are not intended to be displayed.  

See id.  By instead implementing a “checkerboard” pattern, as Masuda suggests, 

those colors are more evenly distributed, which reduces the risk that the human eye 

will perceive lines because luminosity across pixels is more evenly distributed.  

See id.  Because the “line” problem would be more pronounced in at large viewing 

angles, Masuda’s checkerboard solution has the same benefit of improving direc-

tional viewing variation, as mentioned by the ’736 patent. See id.   

83. Masuda’s Figure 21 quantifies luminosities by row and column for 

different possible arrangements of R, B, G, and “non-display” elements.  Id. at 

[0028].  “[T]he minimum value among the maximum luminosity differences be-

tween columns and rows will be 0.40, where this occurs when the red (R) and 

green (G) are arranged at opposite corner positions.”  Id.  
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Id. at Fig. 21.  

84. A POSITA would have recognized that Masuda’s pixel pattern could 

have been implemented in Kimura’s display by arranging Kimura’s blue, green, 

and red organic EL elements as shown below and simply omitting any EL element 

in the fourth spot of the pixel pattern, as shown below.  Omitting the EL element 

can be accomplished by not including the light emitting film to the driving circuit 
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(not forming any EL film).  The non-display regions as implemented in the combi-

nation would lack electro-optical elements and light-emitting films since, per Ma-

suda, such regions do not emit light.  

85. A POSITA arranging Kimura’s pixels in Masuda’s pattern would 

have amounted to an application of known techniques to create expected results.  

Kimura contemplates having colored sub-pixels to form a composite pixel from the 

perspective of the human eye.  This is shown by EX-1020 at Fig. 53 for example, 

which depicts four sub-pixels next to one another.  It further requires that the pixels 

be laid out in a matrix.  EX-1020 at [0001].  But it does not restrict how the colors 

must be arranged with respect to one another to form the display.  A POSITA 

would recognize that some arrangement of pixels must be because the pixels must 

be organized in some manner in order to form an image.  This would have moti-

vated a POSITA employ a known pixel geometry, such as the one disclosed in Ma-

suda.  

86. As discussed above, the technique of having one non-luminous / non-

element-forming region as part of a checkerboard pattern of sub-pixels was known 

in the art, as demonstrated by both Masuda and Kwon.  See, e.g., EX-1013 at Ab-

stract (referencing red, blue, green, and “black” pixels); Fig. 4.  A POSITA using 

that pattern to implement Kimura would have amounted to simply applying a 
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known technique to achieve an expected result (a display with less luminous varia-

tion across pixels). 

87. A POSITA arranging Kimura’s pixels in Masuda’s pattern would 

have had a reasonable expectation of success in combining the two references.  

The problem of luminosity variance due to repeating colors and Masuda’s solution 

is independent of the display technology used.  While Masuda generally describes 

FE-type and MIM-type displays (EX-1009 at [0042]), how to lay out pixels is an 

issue in any type of display, including an organic EL displays like Kimura.  The 

Kwon reference, for example, confirms that Masuda’s improved checkerboard pat-

tern was generally known in the art and could be used in plasma-type displays.  See 

EX-1013 at Fig. 4, Abstract.  A POSITA would have no reason to doubt that the 

same pattern would be equally successful in an organic EL display, such as that 

disclosed by Inoue.  Below is reproduced a modified version of Kimura figure 53, 

which implements Masuda’s color pattern and omits an electro-optical element in 

the top-right region. 
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Masuda at Fig. 5 
(pattern with non-display  

elements) 

Kimura Pixel Pattern of Fig. 53  
Modified to Incorporate Teachings of 

Masuda 

 

 

 
IX.  GROUND 1A 

88. In my opinion, Masuda anticipates claims 18 and 33.  Additionally, in 

my opinion, Masuda renders obvious claims 18 and 33. 

A. Claims 18 and 33 

89. Masuda discloses an “Image Displaying Device Having [a] Display 

Panel,” which is an “electro-optical device.”  See EX-1009 at Title; see also id. at 

[0001], [0021], [0101]. 

90. Masuda discloses a “substrate 1001,” which is a “substrate” as 

claimed by the ’736 patent.  See EX-1009 at [0034]; see also id. at [0004]-[0005], 

[0008]-[0010] (discussing structure of field emission displays), [0031]-[0035], Fig. 

4, Fig. 19, Fig. 20.  A “substrate” in an image display generally refers to a layer 

upon which light emitting elements are formed.  The ’736 patent does not use the 
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term “substrate” in any different sense.   

91. Implementing Masuda’s teachings on an “active matrix substrate” 

would have been obvious to a POSITA.  Masuda does not restrict itself to a partic-

ular display technology, instead noting a variety of display technologies in the 

field.  See, e.g. EX-1009 at [0002]-[0016] (noting a variety of techniques, includ-

ing hot cathode elements, cold cathode elements, field emission-type elements, 

metal-type emitting elements, and liquid crystal elements), Claim 1 (broadly claim-

ing a “display panel for displaying a color image wherein primary color display el-

ements are arranged in a matrix”).  Because active matrix is but one of two primary 

techniques for driving pixels, a POSITA would have found it obvious to apply Ma-

suda’s teachings to a device based on active matrix technology that uses an active 

matrix pixels disposed on a substrate.  See EX-1014 at 9-11.      

92. Masuda discloses “electro-optical elements” with “light-emitting 

films.”  Masuda discloses “image displaying devices that use combinations of sur-

face conduction-type emitting elements and fluorescent materials that emit light 

through exposure to an electron beam.”  EX-1009 at [0015].  As discussed above, 

electron-emitting type displays, such as Masuda, featured elements that emit elec-

trons.  When these electrons strike a fluorescent material of a particular color, the 

fluorescent materials emit light.  These elements’ fluorescent material thus consti-

tutes a light-emitting film.  See, e.g. id. at [0037] (characterizing the fluorescent 
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material as a “film”).  Additionally, the combination of Masuda’s electron-emitting 

elements and fluorescent material that they strike constitute an “electro-optical ele-

ment” because they convert electrical signals (by being driven by electrodes) into 

optical energy (by emitting light).   

93. Masuda’s electro-optical elements and their light-emitting films are 

provided in “light-emitting regions” / “element forming regions.”  Neither “light-

emitting regions” nor “element forming regions” is a term of art, and the ’736 pa-

tent apparently coined these phrases to refer to a region that includes a particular 

electro-optical element.  Because the element emits light, the optical region is 

“light-emitting.”  Additionally, regions in which these elements are formed consti-

tute “element forming” regions.  Thus, the regions in Masuda encompassing partic-

ular electro-optical elements are light-emitting / element forming regions. See EX-

1009 at [0022]-[0026] (referencing “primary color display elements”), [0036].  

94. Masuda’s light-emitting / element forming regions are provided above 

a substrate.  As discussed above, display devices include a “substrate,” which gen-

erally refers to a layer upon which light emitting elements are formed.  See EX-

1009 at [0032]-[0037]. 

95. Two versions of Masuda’s Figure 4 are reproduced and highlighted 

below to identify first and second light-emitting / element forming and first and 

second electro-optical elements with their respective first and second light-emitting 
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films.  The “first” and “second” monikers, in the ’736 patent, each generally refer 

to collections of a particular color.  The top image identifies the substrate (1001) 

(in blue), red fluorescent material (1008) (in red), and corresponding electron emit-

ting elements (1002) (in red) when laid out in Masuda’s improved checkerboard 

pattern. The bottom image identifies the substrate (1001) (in blue), green fluores-

cent material (1008) (in green), and corresponding electron emitting elements 

(1002) (in green) when laid out in Masuda’s improved checkerboard pattern. 
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96. Two versions of Masuda’s Figure 7(d) are reproduced and highlighted 

below to show a cross sectional view of electro-optical elements with their respec-

tive light-emitting films.  In the first version, the red highlights identify an electron 

emitting portion (identified in other figures as 1105) and its red light-emitting film.  
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See EX-1009 at [0061]-[0067] (explaining process of creating electron-emitting 

components).  In some embodiments, the “fluorescent face of the display panel is 

used as the anode electrode 1114.” Id. at [0075].  A POSITA would understand 

that in such embodiments, the fluorescent material would be deposited on the an-

ode electrode so that the anode would attract electrons, causing them to strike the 

fluorescent material.  As discussed above, this fluorescent material is a “light-emit-

ting film” because it emits light when struck by electrons.  A POSITA would have 

understood the light-emitting film in the ’736 patent to be broad enough in nature 

to encompass this material.  EX-1001 at 16:42-47 (“[A]lthough the pixel circuits 

20 and 30 are embodied as electronic circuits to provide preferable advantages, 

they maybe embodied as electronic circuits to drive electro-optical elements, for 

example, light-emitting elements, such as LED or FED, other than the organic EL 

elements 21G, 21B, and 21R.”).  In any event, red fluorescent material is located 

above the electron-emitting element so that electrons ejected by the electron-emit-

ting element strike the fluorescent material, causing it to emit light.  The second 

version uses green highlights to identify corresponding components of green elec-

tro-optical elements. 
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97. Two versions of Masuda’s Figure 5 are reproduced and highlighted 

below to identify first (red) and second (green) light-emitting / element forming re-

gions when laid out in Masuda’s improved checkerboard pattern. 
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98. Masuda discloses “non-luminous” / “non-element-forming” regions 

“provided above the substrate” that have no “light-emitting films” or “electro-opti-

cal elements.”  It teaches an improved checkerboard pattern that includes “one ele-

ment that does not contribute to the image display,” also referred to as a “non-dis-

play element.”  EX-1009 at [0022], [0027]-[0029].  This “non-display” element 

constitutes a non-luminous / non-element-forming region.  Neither “non-luminous 

region” nor “non-element-forming region” is a term of art, but rather these phrases 

appear to have been coined by the ’736 patent to describe a region of the pixel pat-

tern that is similar, geometrically and structurally, to effective optical regions, ex-

cept that a non-luminous / non-element-forming region does not emit light.  Ma-

suda’s “non-display” elements perform the same function—i.e., they increase con-

trast, since contrast ratio generally relates to the luminance ratio between the 
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brightest white and darkest black, thereby reducing differences in luminosity and 

by extension directional viewing variation.  A POSITA would have understood 

that Masuda’s “non-display” elements have no electro-optical elements or light-

emitting films.  If they did, they would emit light, and therefore cease to be non-

luminous / non-element-forming regions.  For example, including phosphor mate-

rial in non-luminous / non-element-forming regions would needlessly risk uninten-

tional light emission if stray electrons from adjacent sub-pixels struck that mate-

rial.  If there is no phosphor material (i.e., light-emitting film) for a given non-lu-

minous / non-element-forming regions, there is also no electro-optical element be-

cause phosphor is necessary for the region to emit optical light.  Moreover, a 

POSITA would have recognized that omitting electro-optical elements and light-

emitting films in those regions would not make the display more costly.  Finally, 

these non-luminous / non-element-forming regions are provided above a substrate 

for the reasons explained above. 

99. Masuda discloses that each of the whole non-luminous / non-element-

forming regions are sandwiched by two first light-emitting / element forming re-

gions and by two second light-emitting / element forming regions.  As shown by 

the annotated version of the ’736 patent Figure 2 and the annotated version of Ma-

suda Figure 5 below, Masuda’s “non-luminous” / “non-element-forming” regions 

are sandwiched in the same way that the ’736 “non-luminous” / “non-element-
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forming” regions are sandwiched.  See also EX-1012 (demonstrating same pat-

tern). 

’736 Patent at Figure 2 
(annotated) 

Masuda at Figure 5  
Red: “First Light-Emitting Regions” /  

“First Element Forming Regions” 
 

Green: “Second Light-Emitting Regions” 
/  

“Second Element Forming Regions” 
 

Yellow: “Non-Luminous Regions” /  
“Non-Element-Forming Regions” 

 
 

 
 

X. GROUND 1B 

100. In my opinion, the Inoue-Masuda Combination renders obvious 

claims 18, 23, 33, and 35. 

A. Claims 18 and 33 

101. The Kimura-Masuda combination renders obvious an “electro-optical 

device” with an “active matrix substrate.” As discussed above, Kimura discloses an 

“active matrix display device.”  See supra Section VIII.B.; see also Ground 1, 
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Claims 18 and 33; EX-1020 at [0001], Fig. 2, Fig. 5, Fig. 46, Fig. 53.  This active 

matrix display device can be implemented in a variety of electronic equipment, 

such as that depicted in Kimura’s figure 46.  EX-1020 at [0514]-[0516]. 

102. The Kimura-Masuda combination renders obvious “a substrate.”  See 

supra Ground 1, Claims 18 and 33.  Kimura’s organic EL pixels are “formed on a 

glass or other insulating substrate.”  See EX-1020 at [0050].  

103. The Kimura-Masuda combination renders obvious “electro-optical el-

ements” with “light-emitting films.”  See supra Ground 1, Claims 18 and 33.  Ki-

mura discloses organic light-emitting diodes (OLEDs), which are electro-optical 

elements.  Those OLEDs feature a “light emitting layer” in an “organic compound 

layer,” which is a light-emitting film.  See id. at [0072].  Kimura’s Figure 53 de-

picts two EL electro-optical elements, an example of which is shown by the figure 

below, which has been annotated to show that it could emit red light, consistent 

with Kimura’s teachings. 

 
Kimura at Fig. 53 
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104. The Kimura-Masuda combination renders obvious that electro-optical 

elements are provided in “light-emitting regions” / “element forming regions.”  See 

supra Ground 1, Claims 18 and 33.  As shown by the annotated figure 53 above, 

Kimura discloses circuitry that drives the organic EL elements.  The region that en-

compasses a given element constitutes a light-emitting / element forming region. 

105. The Kimura-Masuda combination renders obvious that the light-emit-

ting / element forming regions are provided “above a substrate.”  See supra 

Ground 1, Claims 18 and 33.  Kimura discloses that “pixels are generally formed 

on a glass or other insulating substrate.”  EX-1020 at [0050].   

106. The Kimura-Masuda combination renders obvious “non-luminous re-

gions” / “non-element-forming regions.”  See supra Ground 1, Claims 18 and 33.  

As discussed above, this combination features Kimura’s OLEDs laid out in a pat-

tern that aligns with Masuda’s checkerboard pattern that includes a “non-display” 

element.  This non-display element, as discussed in my treatment above of Ma-

suda, constitutes a non-luminous / non-element-forming region.  The table below 

shows how Kimura’s display would implement Masuda’s checkerboard pattern. 

107. Additionally, the Kimura-Masuda combination renders obvious that 

those non-luminous / non-element-forming regions lack electro-optical elements 

and light-emitting films.  See supra Ground 1, Claims 18 and 33.  As shown by the 
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figure on the right-hand side of the table, in order to implement a “non-display” el-

ement, the OLED and its light-emitting film would have been omitted in the rele-

vant region.  Similar to my discussion above regarding Masuda alone, in the com-

bination of Kimura with Masuda, a POSITA would have found it obvious to omit 

the OLED to ensure that “non-display” elements do not emit light, as intended.  

Moreover, a POSITA would have recognized that omitting this element would not 

increase cost. 

Masuda at Fig. 5 
(non-display  

element) 

Kimura Pixel Pattern of Fig. 53  
Modified to Incorporate Teachings of 

Masuda 

 

 

 
108. The Kimura-Masuda combination renders obvious that each of the 

whole non-luminous / non-element-forming regions would be sandwiched by two 

sets of light-emitting / element forming regions.  See supra Ground 1, Claims 18 

and 33.  As shown by the annotated figures below, Masuda’s checkerboard pattern, 
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which as discussed above could be implemented using Kimura’s OLED elements, 

features non-luminous / non-element-forming regions that are sandwiched by red 

light-emitting / element forming regions and blue light-emitting / element forming 

regions. 

’736 Patent at Fig. 2 
(annotated) 

Masuda at Fig. 5  
Red: “First Light-Emitting Regions” /  

“First Element Forming Regions” 

Blue: “Second Light-Emitting Regions” / 
“Second Element Forming Regions” 

Yellow: “Non-Luminous Regions” /  
“Non-Element-Forming Regions” 

B. Claims 23 and 35

109. The Kimura-Masuda combination renders obvious that “at least one of

the first and second light-emitting regions [has] an electronic circuit to control light 

emission of the first or second light-emitting film provided in another first or sec-

ond light-emitting region” and that “at least one of the first and second element 
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forming regions has an electronic circuit to drive the electro-optical element that is 

provided in another first or second element forming region.”  As discussed above, 

Kimura discloses improved pixel driving circuitry that, in one embodiment, uses a 

current mirror method.  See EX-1020 at [0179]-[0182], [1085]-[0191], Fig. 4.  This 

method drives a pixel using a “current transistor 1405,” which generates current 

that is “mirrored” by a “current supply transistor 112.”  Id. at [0185]. 

Kimura at Fig. 1 Kimura at Fig. 4 

  
 

110. In one embodiment, the “current transistor 1405” is shared by two ad-

jacent pixels in the same column.  EX-1020 at [0468]-[0469].  As discussed earlier 

under the Overview of Kimura, Paragraph 78, at least this shared transistor consti-

tutes a “circuit” that drives both pixels, but is only located in the light-emitting / el-

ement forming region that has one of the pixels.  In other words, this shared tran-

sistor “control[s] light emission” of both the first (red) and second (blue) light-
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emitting films per claim 23.  In yet other words, this shared transistor and accom-

panying transistors 1403 and 1404 “drive” the first (red) and second (blue) electro-

optical elements per claim 35. 

111. Kimura’s figure 53 has been annotated below to show how its pixel 

array would implement Masuda’s pattern and to show that the blue electro-optical 

element and the red electro-optical element share current transistor 1405 along 

with transistors 1403 and 1404 (indicated by the red and blue concentric squares).  

Orange shows the path by which current generated by that current transistor 1405 

drives both the blue and red electro-optical elements.  As also shown in that anno-

tated figure, the current transistor 1405 resides in the red light-emitting / element 

forming region.  This matches the salient features of the ’736 patent’s second em-

bodiment, in the sense that in both figures, one light-emitting / element forming re-

gion contains circuitry that drives the light-emitting film/electro-optical element in 

another light-emitting / element forming region as shown by the annotated version 

of ’736 patent figure 5 shown below.  In Kimura figure 53, the red region has the 

circuitry that drives the blue region’s electro-optical device.  In the ’736 patent fig-

ure 5, the red region has the circuitry that drives the blue region’s electro-optical 

device. 
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Kimura at Fig. 53 ’736 Patent at Fig. 5 

112. Kimura states that sharing this transistor “makes it possible to reduce

in number transistors and signal lines per pixel” thereby achieving “a display de-

vice having high aperture ratio.”  Id.   The ’736 patent’s second embodiment alleg-

edly provides the same benefit.  See EX-1001 at 13:52-53 (alleging that arranging 

the pixel circuit’s “formation positions” in the manner shown in figure 5 allows the 

“aperture ratios in the green pixel forming region ZG and the blue pixel forming 

region ZB” to be increased). 

XI. CONCLUSION

113. I reserve the right to supplement my opinions to address any infor-

mation obtained, or positions taken, based on any new information introduced 

throughout this proceeding. 

114. I hereby declare that all statements made herein of my own

knowledge are true and that all statements made on information and belief are be-

lieved to be true.  I further declare that these statements are made with the 
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knowledge that willful false statements and the like so made are punishable by fine 

or imprisonment, or both (under Section 1001 of Title 18 of the United States 

Code). 

By: ____________________ 

David K. Liu, Ph.D. 

July 7, 2023 
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