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I, Dr. Michael Dudley, hereby declare and state: 
 
I. INTRODUCTION 

1. I have been retained by counsel on behalf of Patent Owner First 

Solar, Inc. (“First Solar”) to provide my expert opinions in this proceeding.  

The statements of fact made in this declaration are based on my personal 

knowledge and analysis. 

2. I am being compensated at my usual consulting rate of $600 per 

hour for my work related to this matter.  My compensation is in no way 

dependent on the outcome of this proceeding or the testimony or opinions 

that I may provide.  I have no financial interest, benefit or otherwise, in any 

of the parties. 

II. PROFESSIONAL BACKGROUND QUALIFICATIONS 

3. I am a professor of materials science and chemical engineering 

at the State University of New York at Stony Brook.  I have a Ph.D. in 

Engineering Science from the University of Warwick, in the United 

Kingdom. 

4. I have been with SUNY at Stony Brook for 41 years and been 

recognized for my contributions as a scholar, teacher, and administrator.  I 

was the chairman of the Department of Materials Science and Engineering 

since from 1993 until 2017.   I have been the director or co-director of 
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numerous research teams and initiatives related to the fabrication of silicon 

devices as well as gallium nitride and silicon carbide.  I have advised some 

28 Ph.D students and numerous Master’s students.  I am currently the 

director of the Onsemi Research Center for Wide Bandgap Materials at 

Stony Brook University.  I have about 20 years of experience working 

specifically on solar cell projects, and thus am very familiar with methods of 

manufacturing solar cells both today and throughout my career.   

5. I have authored more than 480 papers in the area of 

semiconductors with several specifically in the area of solar cell 

manufacturing, including:  

--X. Zhang, B. Raghothamachar, D.L. Meier, M. Dudley, and S. Mahajan, 
“A study on dendritic web silicon growth”.      Extended Abstracts and 
Papers, 13th Workshop on Crystalline Silicon Solar Cell Materials and 
Processes, Vail, CO, United States, Aug. 10-13, 2003, Editor(s): Sopori, 
Bhushan L,  Publisher: National Renewable Energy Laboratory,  Golden, 
CO, pp. 73-76 (2003).  

--A. Colli, K. Attenkofer, B. Raghothamachar, and M. Dudley, “Studying 
the Impact of Stress/Strain on Cracks in Laminated Crystalline Silicon Cells: 
Opening the Doors of Synchrotron Facilities to the PV Module Industry,” 
2016 IEEE 43rd Photovoltaic Specialists Conference (PVSC), Portland, OR, 
2643-2646, (2016) doi: 10.1109/PVSC.2016.7750128. 

--A. Colli, K. Attenkofer, B. Raghothamachar, and M. Dudley, “Synchrotron 
X-Ray Topography for Encapsulation Stress/Strain and Crack Detection in 
Crystalline Silicon Modules,” IEEE Journal of Photovoltaics, 6 (5), 1387-
1389, (2016) 

First Solar Exhibit 2018, Page 4 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



6. My publications have been widely cited in my field, garnering 

nearly ten thousand citations across my papers.  A more complete summary 

of my experience, expertise, and publications is set forth in my curriculum 

vitae, which is attached as Appendix A. 

III. MATERIALS CONSIDERED 

7. In preparing this declaration, I have relied on my over 40 years 

of education, training, research, knowledge, and extensive personal and 

professional experience in the relevant art.  I have also considered the 

materials listed in Appendix B. 

IV. SUMMARY OF OPINIONS 

8. In my opinion, each of the claims 1–9 of U.S. Patent No. 

9,666,732 (the “’732 Patent”) is not rendered obvious by any of Grounds 1–

2:  A 720 mV Open Circuit Voltage SiO :cSi:SiO Double Heterostructure 

Solar Cell (“Yablonovitch”) alone, or Yablonovitch in combination with 

Sipos Heterojunction Contacts to Silicon (“Kwark”) and/or “Study of Lateral 

Non-Uniformity as a Function of Junction Depth in Ultra-Shallow Junctions 

and Its Effect on Leakage Behavior in As-Deposited Polycrystalline Si and 

Amorphous Si Diodes.” Solid-State Electronics, vol. 36, no. 7 (July 1993): 

955-960. (“Batra”). 
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9. I have considered Dr. Sanjay Banerjee’s assertion that a person 

of ordinary skill in the art (“POSA”) would have found the claims of 

the ’732 Patent to be obvious based on applying the teachings of Kwark to 

Yablonovitch.  See, e.g., Ex. 1003 (Banerjee Declaration) ¶¶ 87–88.  As 

explained below, this assertion is incorrect.  In my opinion, a POSA in 2009 

would not have understood the process described in Yablonovitch to practice 

the claimed methods by applying the teachings of Kwark.   

V. LEVEL OF ORDINARY SKILL IN THE ART 

10. I have been informed that claims should be understood from the 

vantage point of a person of ordinary skill in the art to which the patented 

subject matter pertains, as of the patent’s priority date.  I understand the 

priority date of the ’732 Patent to be April 21, 2009.1   

11. I understand a POSA to be a hypothetical person with an 

ordinary level of creativity that would have enabled that person to solve 

ordinary problems, i.e., ones that would not have required any genuine 

innovation.  I have been informed that a POSA possesses knowledge of all 

of the relevant publicly available art in the particular field, and the education 

1 I have not independently reached a separate opinion about the priority  

date of the ’732 Patent. 
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and skills ordinarily associated with carrying out research in that particular 

field. 

12. It is my understanding that Petitioner has taken the position that 

a POSA would have had “someone with a bachelor’s degree involving the 

disciplines of electrical engineering, applied physics, chemistry, or materials 

science, and at least two years of experience designing, developing, or 

researching in the field. Alternatively, a person with less formal education 

but additional relevant practical experience, or vice versa, would also qualify 

as a person of ordinary skill in the art.”  Pet. 20–21.  I understand that First 

Solar has accepted this definition for the purposes of its preliminary 

response.  Thus, for the purposes of this declaration, I will apply this level of 

ordinary skill to my analysis.  However, I have reached no independent view 

of the appropriate level of skill in the art for analyzing the ’732 Patent. 

VI. LEGAL STANDARDS 

13. In rendering my analysis, I have been informed by counsel 

regarding various legal standards for determining patentability.  I have 

applied those standards in forming my opinions expressed in this report. 

14. I understand that the patent claims describe the invention made 

by the inventors, describe what the patent owner owns and what the owner 

may prevent others from using.  I understand that an independent claim sets 
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forth all the requirements that must be met to be covered by that claim.  I 

further understand that a dependent claim does not itself recite all of the 

requirements of the claim, but refers to one or more other claims and 

incorporates all of the limitations of the claims to which it refers. 

A. Claim Construction 

15. I understand that, for purposes of my analysis in the IPR 

proceeding, the terms appearing in the patent claims should be interpreted 

according to their ordinary and customary meaning as understood by a 

POSA.  

16. In determining the ordinary and customary meaning of a claim 

term, I understand that the words of the claim are first given their plain 

meaning, as the words would have been understood by a POSA at the time 

of the claimed invention, after reading the entire patent and prosecution 

history.  I also understand that the structure of the claims, the patent 

specification, and prosecution history may also be used to construe a claim.  

I understand that extrinsic evidence, such as treatises and dictionaries, may 

be used to determine the meaning understood by a POSA at the time of the 

claimed invention.   
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17. My analysis applies the plain meaning of the ’732 Patent’s 

claim terms.  My understanding of the claims is based on the ’732 Patent’s 

priority date of April 21, 2009.    

B. Obviousness 

18. I understand that a claimed invention is not patentable if the 

differences between the invention and the prior art are such that the subject 

matter as a whole would have been obvious to a POSA at the time the 

invention was made.  I understand that when evaluating obviousness, one 

must not consider whether the claimed invention would have been obvious 

to either a layman or to an expert.   

19. Obviousness, as I understand it, is based on the scope and 

content of the prior art, the differences between the prior art and the claim, 

and the level of ordinary skill in the art.   

20. For one or more references to render a claim obvious, there 

must be a reason (a motivation) for a POSA to modify the single prior art 

reference, or to combine two or more references, in a manner that provides 

the elements of the claimed invention.  I understand that the Patent and 

Trademark Office can find a claimed invention unpatentable for obviousness 

in an IPR proceeding only if there is a preponderance of evidence that a 

POSA would have had reason to combine the teaching of the prior art 
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references to achieve the claimed invention, and would have had a 

reasonable expectation of success in doing so. 

21. I understand that when evaluating obviousness, one must not 

use hindsight when comparing the prior art to the claimed invention and 

must not consider what was learned from the teachings of the patent.  I 

understand that it is improper to use the patent claims as a road map for 

selecting and combining items of prior art.  In other words, one should avoid 

using the challenged patent as a guide through the prior art references, 

combining the right references in the right way so as to achieve the result of 

the claims at issue.  Instead, one must put oneself in the place of the defined 

POSA at the time the invention was made and consider only what was 

known before the invention was made and not consider what was only 

known after the invention was made. 

22. I understand that obviousness should be considered in light of 

the problems known to a POSA at the relevant time and the complexity of 

the alternatives for solving the problem.  That individual elements of the 

claimed invention are disclosed in the prior art is not alone sufficient to 

reach a conclusion of obviousness. 
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VII. OVERVIEW OF THE ’732 PATENT 

23. The ’732 Patent is titled “High-Efficiency Solar Cell Structures 

and Methods of Manufacture”.   

24. The ’732 Patent has 9 claims, with claim 1 being the sole 

independent claim.  Claim 1 of the ’732 Patent recites: 

1. [1Pre] A method of fabricating a solar cell, comprising: 

[1a] providing a substrate; 

[1b] providing an interface passivation layer over the 
substrate; 

[1c] providing a passivating film over the interface 
passivation layer, the passivating film comprising a 
passivating material and a conductive dopant; 

[1d] wherein providing the interface passivation layer and 
providing the passivating film comprise: 

[1d.1] providing an amorphous silicon-containing compound 
over an upper surface of the substrate, the compound 
comprising oxygen dopant and the conductive dopant; 

[1d.2] thermally treating the amorphous silicon-containing 
compound to diffuse the oxygen dopant, at least in part, into 
the upper surface of the substrate to form an oxide layer over 
the substrate, the oxide layer defining the interface 
passivation layer; and 

[1d.3] wherein remaining amorphous silicon-containing 
compound above the oxide layer defines the passivating film; 
and 

[1d.4] wherein the thermally treating also diffuses at least a 
portion of the conductive dopant throughout the interface 
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passivation layer to facilitate electrical connection to the 
substrate; and 

[1e] providing at least one electrode over the passivating film, 
wherein the conductive dopant within the passivating film 
and throughout the interface passivation layer provides direct 
electrical connection between the at least one electrode and 
the substrate. 

25. Claims 1–9 of the ’732 Patent are drawn to improved methods 

of manufacturing solar cells that are more efficient to fabricate and are more 

efficient in their generation of electricity compared to prior art systems.  The 

method claimed in the ’732 Patent is usable to fabricate Tunnel Oxide 

Passivated Contact (“TOPCon”) cells.  TOPCon refers to the inclusion of a 

thin oxide layer contacting the surface of the central substrate.  The oxide 

layer provides “surface passivation”, which prevents electrons energized by 

sunlight from being captured by the surface of the substrate.      

26. The ’732 Patent describes several examples of solar cells 

fabricated using the claimed methods, including, as an illustrative example, 

the solar cell depicted in Figure 8 (reproduced below).   
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(Ex. 1001, Figure 8 (annotated).) 

27. As shown, the solar cell of Figure 8 includes a central substrate 

(shown in blue), an interface passivation layer (orange) that covers the top 

surface of the substrate, and a passivating film (purple) that, in turn, covers 

the top surface of the interface passivation layer.   

28. As recited in claim 1, an amorphous silicon-containing 

compound is provided over an upper surface of the substrate [1d.1].  The 

amorphous silicon-containing compound comprises an oxygen dopant and a 

conductive dopant [1d.2].  The amorphous silicon-containing compound is 

thermally treated to diffuse oxygen dopant, at least in part, into the upper 

surface of the substrate to form an oxide layer over the substrate [1d.2].  

This oxide layer defines the interface passivation layer [1d.2], such as the 
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orange interface passivation layer in annotated Figure 8 or the tunnel oxide 

passivating layer in TOPCon.  The remaining amorphous silicon-containing 

compound above the oxide layer defines the passivating film, such as shown 

in purple in annotated Figure 8.   

VIII. OVERVIEW OF THE ASSERTED PRIOR ART 

A. Yablonovitch 

29. Yablonovitch teaches a type of solar cell in which oxidized 

silicon substrates are located between layers of semi-insulating 

polycrystalline silicon (known as “SIPOS”); this is referred to as a SIPOS-

crystalline silicon-SIPOS “double heterostructure” design.  Ex. 1005, 1211.   

30. Figure 2 of Yablonovitch, reproduced below, illustrates this 

“double heterostructure” design, in which there is a central silicon substrate 

(labeled “p-Si”) and a doped silicon layer (labeled “n+ SIPOS”) that wraps 

around both sides of the substrate.  This overall structure of Yablonovitch is 

very different from traditional solar cells.  In relevant part, it has a three 

layer section with a silicon substrate (p-Si), a silicon oxide layer on the 

substrate, and a doped silicon on top of the silicon oxide layer (n+ SIPOS).   
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(Ex. 1005, Figure 2.)   
 
 

31. As shown in Table II, Yablonovitch teaches a very different 

method of fabricating its solar cell from that claimed in the ’732 Patent.  

 
(Ex. 1005, Table II.)  Specifically, Yablonovitch teaches heating the 

substrate (step 5 “Ramp up to 650 °C . . .”) while exposing it to oxygen rich 

gas for 5 minutes (step 6, “Oxidize for 5 min with 100 ppm O2”), to cause a 

25-40 angstrom thick layer of silicon oxide to form on the surface of the 

substrate.  Ex. 1005, 1212.  After the surface of the substrate is oxidized, 
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SIPOS is deposited over the oxide layer (step 7, “Deposit SIPOS . . .”).  Id.  

The structure is then heated to 900 °C (steps 8 and 9, “annealed”) and the 

SIPOS is crystallized.   

32. The solar cell assembly after the annealing is shown in Figure 3 

of Yablonovitch.  Ex. 1005, 1213.  Dr. Banerjee annotated Figure 3 

(reproduced below) to show the position of the crystalline silicon wafer 

relative to the shown SIPOS and oxide layers.   
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(Annotated Yablonovitch Figure 3 (Banerjee Decl. ¶ 120).)  As shown, the 

silicon wafer (annotated in red) is separated from the annealed SIPOS layer 

(shown in green, with the micro-crystalline grains) by the silicon oxide 

(SiO2) layer (shown in blue).  Notably, Yablonovitch specifically highlights 

that after the annealing step, the silicon oxide layer has the same original 

thickness as it did before.   

B. Kwark 

33. Kwark is a doctoral dissertation studying the use of SIPOS in 

semiconductor devices.  Ex. 1017, 1.  Kwark discusses the “shell 

morphology” or “shell model” of SIPOS.  Ex. 1017, 111–17.  This “shell 

morphology” refers to the structural change undergone by SIPOS when 

thermally treated.  Id.   

34. Kwark states that before thermal treatment, SIPOS is 

amorphous.  Id.  When heated, isolated grains of silicon within the SIPOS 

crystallize.  Id.  The oxygen is expelled from these crystalline grains and 

forms a thin silicon oxide layer (or shell) on the surface of the crystals.  As 

Kwark describes it, these oxide enshelled grains of crystalline silicon form 

microscopic “islands” throughout the amorphous SIPOS matrix.  Id.   

35. Kwark further discusses the electrical properties of the interface 

between these silicon grains in oxide shells and the surrounding amorphous 
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SIPOS.  Id.  Specifically, because the oxide shells are dispersed throughout 

the SIPOS matrix, Kwark analyzes the electrical effects of current passing 

through multiple oxide layers while flowing through SIPOS.  Id.   

IX. THE CHALLENGED CLAIMS ARE NOT OBVIOUS OVER 
YABLONOVITCH IN VIEW OF KWARK 

36. It is my understanding that the combination asserted by 

Petitioner MSPVL does not propose to modify the process taught by 

Yablonovitch.  As stated by Dr. Banerjee, “The combination of 

Yablonovitch and Kwark requires no modification to Yablonovitch – 

Kwark’s teachings supply details about the physical phenomenon occurring 

during Yablonovitch’s process that, while understood by a POSITA, 

Yablonovitch omitted.”  Banerjee Decl. ¶ 89.  Accordingly, to the extent 

Yablonovitch and Kwark are inconsistent, it is my understanding that the 

Petition does not propose a POSA would in any way modify the process 

taught by Yablonovitch.   

A. MSPVL’s Reading of Yablonovitch in View of Kwark is 
Incorrect 

37. Dr. Banerjee’s readings of Yablonovitch and Kwark are 

incorrect.  The “shell morphology” described by Kwark is consistent with 

the teaching of Yablonovitch.  As shown in Figure 3 of Yablonovitch 

(reproduced below), after the thermal treatment step, the SIPOS layer has 
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“micro-crystalline grains of silicon embedded in SiO2”.  Ex. 1005, 1213.  

These micro-crystalline grains are the same as the crystalline silicon 

“islands” coated in a shell of silicon oxide described in Kwark.  Ex. 1017, 

113-114, 178.   

 
(Ex. 1005, excerpt of Figure 3.)   

38.  As described in Kwark, the shell of silicon oxide is extremely 

thin.  Ex. 1017, 111-115.  As the grains of microcrystalline silicon form, the 

oxygen therein is expelled and gathers at the crystal surface.  Id.  The 

existing oxygen content of the surrounding amorphous SIPOS prevents the 

expelled oxygen from diffusing away from the crystal so it remains at the 
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interface between the crystalline silicon and the SIPOS.  Once the oxygen at 

the interface reaches a certain level, it changes to silicon oxide forming a 

hard shell around the silicon crystal and preventing the silicon microcrystal 

from growing further.  Id.  Because of this, the higher the oxygen content of 

the SIPOS, the smaller the microcrystals of silicon because the expelled 

oxygen gathering at the surface of the crystal more rapidly reaches the 

threshold to form silicon oxide.  Id.    

39. Dr. Banerjee mischaracterizes Kwark’s teaching.  Dr. Banerjee 

quotes half a sentence of Kwark that states that “annealing (thermally 

treating) causes ‘rejection of oxygen from the crystals to the surrounding 

matrix’”.  Banerjee Decl. ¶ 146 (quoting Ex. 1017, 178).  The omitted 

remainder of this sentence states “thereby forming a multiphase structure of 

the shell morphology proposed by Ni.”  Ex. 1017, 178.  That is to say, the 

expelled oxygen from the silicon crystal forms a thin silicon oxide shell at 

the surface of the microcrystal, as described at length in Kwark.  Ex. 1017, 

111-117.  Dr. Banerjee then quotes a following sentence of Kwark stating 

that “Kwark further explains, ‘[t]he expulsion of oxygen outside the grains 

also causes the formation of an oxide layer at the Si-SIPOS interface’”.  

Banerjee Decl. ¶ 146 (quoting Ex. 1017, 178) (emphasis in original).  Dr. 

Banerjee incorrectly states that this “mean[s] the anneal causes the SIPOS 

First Solar Exhibit 2018, Page 20 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



layer to diffuse oxygen dopant, at least in part, into the upper surface of the 

substrate.”  Banerjee Decl. ¶ 146 (emphasis added).  However, with the 

context from the omitted portion of the quotations, it is expressly clear that 

the Si-SIPOS interface described in this part of Kwark is the interface 

between the microcrystalline silicon island and the surrounding amorphous 

matrix of SIPOS.  Ex. 1017, 178.  Again, this is a reference to the “shell 

morphology” described in detail earlier in Kwark in which oxygen collects 

at the surface of the crystallizing silicon grains, forming a thin shell between 

the crystal and the surrounding SIPOS.  Ex. 1017, 111-117.  There is 

absolutely no teaching in Kwark that the oxygen expelled from the 

microcrystals of silicon diffuses through the surrounding matrix of SIPOS, 

then through an existing silicon oxide interface layer, and then into a 

substrate.   

40. Dr. Banerjee refers to a “composite oxide” mentioned by 

Kwark.  Banerjee Decl. ¶ 146.  But, as described by Kwark, what Dr. 

Banerjee calls a “composite oxide” layer is in fact two separate oxide layers, 

an existing thin chemox layer applied to the surface of a substrate before the 

application of the SIPOS, and the oxide shells within the SIPOS matrix 

formed through the process discussed above.  Ex. 1017, 179-180.  Kwark 

refers to them collectively as a “composite layer” only when describing their 
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collective effect on the transmission of electricity through the structure.  Id. 

at 180.  Kwark further includes images of this resulting structure in which 

the “thick oxide” shells formed within the SIPOS remain within the SIPOS, 

spaced apart from the “thin oxide” or “interfacial oxide” chemox layer 

between the SIPOS and substrate (“base”).   

 
(Ex. 1017, 179.)  

 

 

SIPOS Formed 
Oxide Shell 

 

 

Chemox Layer 

Substrate 
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41. Importantly, contrary to Dr. Banerjee’s statements, there is 

nothing in Kwark that teaches or even implies that this silicon oxide (shell) 

from the SIPOS would diffuse through the interfacial oxide layer 

(“chemox”) to oxidize the silicon substrate.   

42. Further, Dr. Banerjee ignores the actual teaching of 

Yablonovitch, which explicitly shows that the silicon oxide layer is the same 

thickness after the annealing step as it is before the annealing step.  Ex. 

1005, Figure 3.  Accordingly, a POSA reviewing Yablonovitch in view of 

Kwark would not understand the process disclosed in Yablonovitch to result 

in a thicker silicon oxide layer, when it expressly does not. 

B. MSPVL’s Proposed Reading of Yablonovitch in View of 
Kwark Defies Physics 

43. It is a fundamental rule of diffusion that the primary driving 

force is a concentration gradient.  That is to say, when atoms have freedom 

of movement, they will naturally diffuse from high concentration areas to 

low concentration areas to reach an equilibrium.  Because the concentration 

gradient is the primary driving force of diffusion, any POSA would 

understand this principle.  While diffusion from low concentration areas to 

high concentration areas (referred to as “uphill diffusion”) is technically 

possible, it requires an inherent material property combined with an outside 
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directional force which can overcome the concentration gradient to force the 

atoms to move in the opposite direction than that in which they would 

naturally flow.  Such behavior is only possible in thermodynamically 

unstable, oversaturated systems, under special external constraints, where 

the diffusion coefficient (the rate at which atoms diffuse from the high 

concentration area to the low concentration area) becomes negative. 

However, there is no such inherent material property or necessary outside 

force identified by the Petition or Dr. Banerjee, nor is there any such 

inherent material property or necessary outside force present in 

Yablonovitch or Kwark.   

44. Given this fundamental principle of diffusion, a POSA would 

understand that oxygen from the SIPOS layer in Yablonovitch would not, 

and indeed could not, diffuse through the silicon oxide layer and into the 

substrate during the SIPOS annealing step.  The SIPOS in Yablonovitch has 

a very low oxygen content (disclosed as 5% oxygen).  Ex. 1005, 1213.  In 

contrast, the silicon oxide layer in Yablonovitch has the chemical formula 

SiO2, meaning it is 53.3% oxygen.  Id.  This is a very steep concentration 

gradient that would prevent oxygen from the SIPOS layer from diffusing 

into, let alone through, the silicon oxide layer. 
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45. Accordingly, in my view, claim 1 of the ’732 patent is not 

rendered obvious by Yablonovitch in view of Kwark because “thermally 

treating the amorphous silicon-containing compound to diffuse the oxygen 

dopant, at least in part, into the upper surface of the substrate to form an 

oxide layer over the substrate” [1d.2] is inconsistent with the teaching of 

Yablonovitch, inconsistent with the teachings of Kwark, and defies basic 

physics in instances where the amorphous silicon-containing compound is 

separate from the substrate by a layer having a higher oxygen content as is 

the case in Yablonovitch.    

 
 
Dated:  November 19, 2025 
 
 
 

____________________________________ 
   Michael Dudley, Ph.D. 
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1.1 Tertiary Education 
 
Undergraduate Student,  University of Warwick, Coventry, U.K. B.Sc.(Hons) in Materials Science and Physics, (graduated 
top of class). 
 
Graduate Student,  University of Warwick. Ph.D. in Engineering Science. Thesis Advisor, Prof. D.K. Bowen. Thesis Title: 
"Deformation Studies on Fe 3.5 wt % Si by X-ray Topography''. 
 
Graduate Student Visitor at Prof. A. Authier's Laboratory, Laboratoire de Mineralogie - Crystallographie, Universite de Paris 
VI, working with  Prof. J. Miltat. 
 

1.2 Career Appointments 
 
Postdoctoral Research Assistant, Dept. of Pure & Applied Chemistry, University of Strathclyde, Glasgow, Scotland, working 
with Prof. J.N. Sherwood. 
 
Assistant Professor,  Dept. of Materials Science & Engineering, College of Engineering & Applied Science(CEAS), State 
University of New York (SUNY) at Stony Brook. 
 
Associate Professor,  Dept. of Materials Science & Engineering, College of Engineering & Applied Science(CEAS), State 
University of New York (SUNY) at Stony Brook. 
 
Chairman,  Dept. of Materials Science & Engineering, College of Engineering & Applied Science (CEAS), State University 
of New York (SUNY) at Stony Brook. 
 
Professor,  Dept. of Materials Science & Engineering, College of Engineering & Applied Science (CEAS), State University 
of New York (SUNY) at Stony Brook. 
 

1.3 Research Interests 
 
Dudley’s research interests focus on crystal growth and characterization of defect structures in crystals with a view to 
determining their origins. The primary technique used is Synchrotron Topography which enables analysis of defects and 
generalized strain fields in single crystals in general, with particular emphasis on semiconductor, optoelectronic, and optical 
crystals, especially SiC, GaN, AlN, InP CdZnTe, HgCdTe, AlN, B12As2, ZnSe, and sapphire as well as proteins and other 
related materials. Establishing the relationship between crystal growth conditions and resulting defect distributions is a 
particular thrust area of interest to Dudley, as is the correlation between electronic/optoelectronic device performance and 
defect distribution. Also of interest is the understanding of the origins and extent of damage introduced during crystal surface 
preparation. Current in situ studies of defect formation during PVT and CVD crystal growth of SiC are consistent with these 
themes. Other techniques routinely used in such analysis include Transmission Electron Microscopy, High Resolution Triple-
Axis X-ray Diffraction, Atomic Force Microscopy, Scanning Electron Microscopy, Nomarski Optical Microscopy, 
Conventional Optical Microscopy, IR Microscopy and Fluorescent Laser Scanning Confocal Microscopy. Dudley’s group is 
playing a prominent role in the development of SiC growth, helping to characterize crystals grown by many of the commercial 
entities involved. 
 

2    PROFESSIONAL ACTIVITIES 
 

2.1 Research Related 
 
1986  Session Chairman at "Symposium on Solid State Polymerization and the Structure and Properties of Polymers Produced 
by Lattice Controlled Processes'', ACS Spring Meeting, New York, NY. 
 
1987-92 Faculty Sponsor of The Metallurgical Society (TMS) Student Chapter (The Materials Science Club), SUNY at Stony 
Brook.  
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Spring, 1989  Organizer and Chair of joint seminar series entitled "Interfaces Between Materials and Solid Mechanics 
Research'', coordinated with Department of Mechanical Engineering at Stony Brook.  
 
Feb. 1989  Invited lecturer in the "Sundays at Stony Brook'' lecture series (organized by Provost Schubel). Contribution, 
entitled, "Materials That Changed the World'', organized by Prof. H. Herman, Dept. of Materials Science & Engineering. 
Lecture title, "Synchrotron Radiation and the Characterization of Materials''. 
 
1991  Co-organizer of 1991 NSLS User's Meeting. 
 
1991  Organizer of 1991 NSLS User's Meeting Poster Session. 
 
1993 -  Member of Organizing Committee for 5th International Conference on Synchrotron Radiation Instrumentation, held 
at SUNY Stony Brook, July, 1994. 
  
1993 -  Member of International Advisory Committee for the International Conference on the Chemistry of the Organic Solid 
State (ICCOSS). 
 
1993  Appointed chairman of ICCOSS XIII, held at Stony Brook, July 1997. 
 
1996  Co-Chairman of Electronic Materials Conference Symposium on Non-Destructive Testing, Santa Barbara, CA, June 
26-28, 1996. 
 
1997  Chairman of ICCOSS XIII, held at Stony Brook, July 13-18, 1997. 
 
1997  Co-Chairman of “X-TOP U.S. ‘97” satellite symposium to the “Denver X-ray Conference” held in Steamboat Springs, 
CO, August 4-8, 1997. 
 
1997-2005 Appointed Consultant Member of International Union of Crystallography Commission on Crystal Growth and 
Characterization of Materials. 
 
2001  Chairman of “ONR Workshop on Challenges in Porous and Amorphous Semiconductors”, held in Corner Brook, 
Newfoundland, June 10-14, 2001. 
 
2001  Co-Chair of “Symposium on  X-ray Diffraction for Crystal Perfection and Growth” at the “Thirteenth American 
Conference on Crystal Growth and Epitaxy”, held in Burlington, VT, August 12-16, 2001. 
 
2003  Chairman of “ONR Workshop on Extended Defects in Wide Gap Semiconductors” held in Irvington, VA, July 13-
17,(2003). 
 
2004 Co-Chair of Spring Materials Research Society Symposium on “SiC: Materials, Processing and Devices”, held in San 
Francisco, CA, April 14-15, (2004). 
 
2005 Chair of “ONR MURI review Meeting on Growth of Wide Bandgap Substrates”, held at Stony Brook, April 21-22, 
(2005). 
 
2005 Session Chair, Fall MRS Meeting Symposium on GaN, AlN, InN and Related Materials, held in Boston, MA, November 
28-December 2, (2005). 
 
2006 Co-Chair of Spring Materials Research Society Symposium on “SiC: Materials, Processing and Devices”, held in San 
Francisco, CA, April 18-20, (2006). 
 
2006 Session Chair, Spring Materials Research Society Symposium on “SiC: Materials, Processing and Devices”, held in 
San Francisco, CA, April 18-20, (2006). 
 
2007 Appointed to Program Committee (Characterization) of 20th Indium Phosphide and Related Materials Conference, held 
in Versailles, France, May 25-29, (2008). 
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2008 Co-Chair of Spring Materials Research Society Symposium on “SiC: Materials, Processing and Devices”, held in San 
Francisco, CA, March 24-28, (2008). 
 
2008 -2011Appointed to Editorial Board of Applied Physics Letters and Journal of Applied Physics  
 
2008 Appointed to Advisory Committee for X-TOP 2008 (9th Biennial Conference on High Resolution X-ray Diffraction and 
Imaging) held in Linz, Austria, September 15-19, 2008. 
 
2008 Appointed joint Program Chair of XIII International Conference on Defects: Recognition, Imaging and Physics (DRIP) 
in Semiconductors held in Oglebay Resort and Conference Center, Wheeling, West VA, September 13-17, 2009. 
 
2008 Appointed to the Technical Program Committee for the 2009 International Conference on Silicon Carbide and Related 
Materials (ICSCRM) held in Nurnberg, Germany, October 11-16, 2009. 
 
2008 Appointed to the Organizing Committee for the 2011 International Conference on Silicon Carbide and Related Materials 
(ICSCRM), held in Cleveland, OH, September 11-16, 2011. 
 
2010 Co-Chair of Spring Materials Research Society Symposium on “SiC: Materials, Processing and Devices”,  held in San 
Francisco, CA, April 5-9, (2010). 
 
2010 Co-Chair of 52nd Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,” held at University of Notre Dame, Indiana, June 23-25, (2010). 
 
2010 Co-Chair of Fall Materials Research Society Symposium on “Boron and Boron Compounds – From Fundamentals to 
Applications”, held in Boston, MA, November 29-30, (2010). 
 
2011 Co-Chair of 53rd Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,” held at University of California Santa Barbara, CA, June 22-24, (2011). 
 
2011 Co-Chair of 220th Electrochemical Society Meeting Symposium on GaN and SiC Power Technologies, held in Boston, 
MA, October 9-14, 2011. 
 
2012  Co-Chair of 54th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,”  held at Penn. State University, June 20-22, 2012. 
 
2012 Co-Chair of 222nd Electrochemical Society Meeting Symposium on GaN and SiC Power Technologies, held in 
Honolulu, HI, October 7-12, 2012.  
 
2012 Appointed to the Technical Program Committee for the 2013 International Conference on Silicon Carbide and Related 
Materials (ICSCRM) held in Miyazaki, Japan  September 29 - October 4, 2013. 
 
2013 Co-Chair of 55th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,”  held at University of Notre Dame, Indiana, June 26-28, (2013). 
 
2013 Co-Chair of 224th Electrochemical Society Meeting Symposium on GaN and SiC Power Technologies, held in San 
Francisco, CA, October 27 – November 1, 2013.  
 
1990-2013: X-ray Topography Subgroup Representative on User's Executive Committee at NSLS. 
 
2014 Co-Chair European Materials Research Society Meeting Symposium on “Crystal Growth Related Twins and Point 
Defects”, held in Lille, France, May 25-30, (2014). 
 
2014 Co-Chair of 56th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,”  held at University of California, Santa Barbara, June 26-28, (2014). 
 
2014 Co-Chair of 226th Electrochemical Society Meeting Symposium on GaN and SiC Power Technologies, held in Cancun, 
Mexico, October 5 - 9, 2014.  
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2015 Appointed to the Technical Program Committee for the 2015 International Conference on Silicon Carbide and Related 
Materials (ICSCRM) held in Giardini Naxos, Sicily, Italy, October 4-9, 2015. 
 
1987- 2014 Spokesperson and Contact Person, Stony Brook X-ray Topography Facility (beamline X-19C), NSLS, BNL. 
 
1987-2014: Director of National Consortium for Synchrotron X-ray Topography, beamline X-19C, at the NSLS, BNL.  
 
2014 Co-Chair of 57th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,”  held at Columbus, OH, June 24-26, (2015). 
 
2015 Co-Chair of 228th Electrochemical Society Meeting Symposium on GaN and SiC Power Technologies,  held in Phoenix, 
AZ, October 11 - 16, 2015 
 
2016 Co-Chair of 58th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,”  held at Newark, DE, June 22-24, (2016) 
 
2016 Co-Chair of 229th Electrochemical Society Meeting Symposium on GaN and SiC Power Technologies, held in 
Honolulu, HI, October 2-7, 2016 
 
2017 Co-Chair of 59th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,”  Co-Chair of Symposium on 59th Electronic Materials Conference, held at University 
of Notre Dame, South Bend, Indiana, US, June 28-30, (2017), 
 
2017 Co-Chair (with B. Raghothamachar) of Symposium on “Bulk Growth and Epitaxy for Power Electronics”, at 21st 
American Conference on Crystal Growth and Epitaxy (ACCGE-21) and 18th US Workshop on Organometallic Vapor Phase 
Epitaxy (OMVPE-18) and 3rd Symposium on 2D Electronic Materials and Symposium on Epitaxy of Complex Oxides, held 
in Santa Fe, NM, July 30 - August 4, 2017. 
 
2017 Appointed to the Technical Program Committee for the 2017 International Conference on Silicon Carbide and Related 
Materials (ICSCRM) held in Washington DC, September 17-22, 2017. 
 
2017 Co-Chair of 232nd Electrochemical Society Meeting Symposium on GaN and SiC Power Technologies, held in National 
Harbor, MD, October 1-5, 2017 
 
2018 Co-Chair of 60th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,”  held at University of Santa Barbara, Santa Barbara, CA, June 27-29, (2018). 
 
2018 Appointed to the Technical Program Committee for the 2018 European Conference on Silicon Carbide and Related 
Materials (ECSCRM)  held in Birmingham, UK,  September 2-6, 2018. 
 
2018 Co-Chair of AiMES 2018, ECS and SMEQ Joint International Meeting Symposium on GaN and SiC Power 
Technologies, Held in Cancun, Mexico, September 30 - October 4, 2018 
  
2018 Appointed to the Technical Program Committee for the 2019 International Conference on Silicon Carbide and Related 
Materials (ICSCRM) to be held in Kyoto, Japan, September 29 – October 4, 2019. 
 
2019 Co-Chair of 61st Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,”  held at University of Michigan, Ann Harbor, MI, June 26-28, (2019). 
 
2019 Co-Chair of Symposium on Characterization Techniques for Bulk and Epitaxial Crystals at the 19th International 
Conference on Crystal Growth and Epitaxy (ICCGE-19) and the 19th US Biennial Workshop on Organometallic Vapor Phase 
Epitaxy (OMVPE-19), held at Keystone, CO, July 28 - August 2, 2019. 
 
2019 Co-Chair of Symposium on Silicon Carbide Materials and Devices at the 19th International Conference on Crystal 
Growth and Epitaxy (ICCGE-19) and the 19th US Biennial Workshop on Organometallic Vapor Phase Epitaxy (OMVPE-
19), held at Keystone, CO, July 28 - August 2, 2019. 
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2019 Appointed to the Technical Program Committee for the 2019 European Conference on Silicon Carbide and Related 
Materials (ECSCRM)  held in Tours, France,  September 13-17, 2020  Postponed until 2021 due to Covid. 
 
2019 Recipient of SUNY Chancellor’s Award for Excellence in Faculty Service. 
 
2020 Co-Chair of 62nd Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,”  held  Online due to Covid, June 24-26, (2020). 
 
2021 Co-Chair of 63rd Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,”  held  Online due to Covid, June 23-25, (2021). 
 
2021 Appointed to the Technical Program Committee for the 2022 International Conference on Silicon Carbide and Related 
Materials (ICSCRM)  be held in Davos, Switzerland,  September 11-16, 2022. 
 
2022 Co-Chair of 64th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,” held  at Ohio State University, June 29- July 1, (2022). 
 
2023 Co-Chair of 65th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, 
Characterization, Theory and Devices,”  held  at University of California, Santa Barbara, June 28- June 30, (2023). 
 
2023: Co-Chair of 23rd American Conference on Crystal Growth and Epitaxy (ACCGE-23) and 21st US Workshop on 
Organometallic Vapor Phase Epitaxy (OMVPE-21) held in Tucson, Arizona, USA, August 13-18, 2023. 
 
2024: Co-Chair of Defect Recognition and Imaging in Physics (DRIP) Conference, to be held in Stony Brook, NY, August 
18-22, 2024. 
 
2025: Appointed Director of the Onsemi Research Center for Wide Bandgap Materials at Stony Brook University 
(https://www.governor.ny.gov/news/governor-hochul-announces-20-million-state-art-semiconductor-research-facility-
stony-brook ; https://www.onsemi.com/company/news-media/press-announcements/en/onsemi-to-establish-research-center-
for-wide-bandgap-materials-at-stony-brook-university; https://news.stonybrook.edu/university/20m-state-of-the-art-
semiconductor-research-facility-coming-to-stony-brook-university/) 
 
 
 
Ongoing Actvities 
 
1984-Present:  Referee for several scientific journals, including: Materials Science & Engineering, Journal of Polymer 
Science, Materials Letters, Materials Research Society Symposium Proceedings, Journal of Applied Crystallography, Nature, 
Philosophical Magazine, Journal of Crystal Growth, Journal of Applied Physics, Physical Review B, Physical Review Letters, 
Applied Physics Letters, and Nature Materials. 
 
1985-Present: Referee for several funding agencies, including: National Science Foundation, Department of Energy, 
Petroleum Research Fund of the American Chemical Society. 
 
1986-Present: Consultant for various companies, including SGS-Thomson Microelectronics (1986-1987), Texas Instruments 
(1986-1990), General Electric (2001-2007), II-VI Corporation (2002-2009), Saint-Gobain Crystals (2012), GrafTech (2014), 
and Dow Corning (2014). 
 
2006-2010: Appointed to Technical Advisory Board of Amberwave Systems Corporation. 
 
2006-Present: Appointed to International Steering Committee for European Conference on Silicon Carbide and Related 
Materials (ECSCRM). 
 
2018-Present: Appointed to the Steering Committee for the Defect Recognition and Imaging in Physics (DRIP) Conference. 
 
2022-Present: Appointed to International Steering Committee for the Newly Merged European Conference on Silicon Carbide 
and Related Materials (ECSCRM) and International Conference on Silicon Carbide and Related Materials (ICSCRM) Now 
Simply Known at ICSCRM. 
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2024 Vincent W Huang, High School senior student, unsupported, A Smart Computer Program LauePt4 for Recognizing 
and Simulating Laue Patterns and Its Applications, Regeneron Science Talent Search Semifinalist 
 
 
 

2.2 Society Memberships 
 
1984 -  Member, Materials Research Society. 
 
1985 -  Member, American Chemical Society; 
  
            Member, The Metallurgical Society (TMS) of AIME. 
 
1988 -  Member, Sigma Xi.  
 
1989 -  Member, American Society of Metals;  
 
            Member, American Association for the Advancement of  Science. 
 

2.3 Expert Witness Experience 
 
2010-2011 Expert (engaged by Quinn, Emanuel, Urquhart and Sullivan LLP; Weil, Gotshal and Manges LLP on behalf of 
Cree Inc.) in patent case Fox Group versus Cree Inc. Was Deposed. Case brought to Summary Judgement prior to trial. 
 
2010-2011 Expert (engaged by Orrick LLP on behalf of Dow Corning) in patent case Fox Group versus Dow Corning. 
 
2012 Expert (engaged by Finnegan, Henderson, Farabow, Garrett and Dunner LLP on behalf of Charles and Colvard) 
regarding patent application relating to SiC gemstones. 
 
2013 Expert (engaged by White & Case LLP via IMS Expert Services on behalf of Tera Xtal Technology Corporation) on 
case GTAT Inc. versus Tera Xtal Technology Corporation. Provided reports. 
 
2022 Expert (engaged by Corrs, Chambers, Westgarth) in patent case Hanwha Solutions Corporation versus Jinko Solar 
Australia Holdings Co Pty Limited. 
 
. 

3    PUBLICATIONS 
 

3.1  Patents Granted 
 
1. J. Edgar, M. Dudley, M. Kuball, Y. Zhang, G. Wang, H. Chen, and Y. Zhang, “Off-Axis Silicon Carbide Substrates,” 

Application Number: US 12/966,753, Publication Number: US20110220915 A1,  Sept. 15, (2011).  
 
 

3.2  Monographs, Edited Proceedings and Chapters in  Books 
 
1. M. Dudley, " Deformation Studies on Fe 3.5 wt % Si by X-ray Topography'', Ph.D. Thesis, University of Warwick, 

(1982).  
 
2. J. Miltat and M. Dudley, "X-ray Topography'', Chapter 3 in " Applications of Synchrotron Radiation'', C.R.A. Catlow 

and G.N. Greaves (Editors), Blackie and Son Ltd., Glasgow, U.K., 65-99, (1990). 
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3. M. Dudley, "Characterization by X-ray Topography'', in “Encyclopedia of Advanced Materials”, Vol. 4, D. Bloor, 
R.J. Brook, M.C. Flemings and S. Mahajan (Eds.), Pergamon,  2950-2956, (1994) (Commissioned Review Article). 

 
4. M. Dudley, “Topography, X-ray”, in “Encyclopedia of Applied Physics”, G.L. Trigg (Ed.), Wiley-VCH Verlag 

GmbH, Weinheim, Germany, Vol. 21, pp. 533-547, (1997) (Commissioned Review Article). 
 
5. M. Dudley, Guest Editor, Proceedings of the Thirteenth International Conference on the Chemistry of the 

Organic Solid State, SUNY at Stony Brook, NY, USA, July 13-18, 1997, Mol. Cryst. Liq. Cryst., 313, 1-372, (1998). 
 
6. M. Dudley and X.R. Huang, “X-ray Characterization of Epitaxial Layers”, in “Encyclopedia of Materials: Science 

and Technology”, K.J.H. Buschow, R.W. Cahn, M.C. Flemings, B. Ilschner, E.J. Kramer and S. Mahajan (Eds.), 
Elsevier Science, New York, (2001), (Commissioned Review Article). 

 
7. M. Dudley and X.R. Huang, “X-ray Topography”, in “Encyclopedia of Materials: Science and Technology”, K.J.H. 

Buschow, R.W. Cahn, M.C. Flemings, B. Ilschner, E.J. Kramer and S. Mahajan (Eds.), Elsevier Science, New York, 
(2001), (Commissioned Review Article). 

 
8. M. Dudley and Xianrong Huang, "X-ray Topography", Chapter 7 in "Microprobe Characterisation of 

Optoelectronic Materials", J. Jimenez (Ed.), Volume 17 of the series: Optoelectronic Properties of  Semiconductors 
and Superlattices, O. Manasreh (series Ed.), Taylor and Francis, New York, 531-594, (2003).  

 
9. M. Dudley, X.-R. Huang, and W.M. Vetter, “Synchrotron White Beam X-ray Topography and High Resolution 

Diffraction Studies of Defects in SiC Substrates, Epilayers and Device Structures”, in “Silicon Carbide; Recent Major 
Advances”, W.J. Choyke, H. Matsunami, and G. Pensl (Eds.), Springer-Verlag, Berlin, Heidelberg, New York, 629-
648, (2003).  

 
10. G. Dhanaraj, X.R. Huang, M. Dudley, V. Prasad, R.-H. Ma, “Silicon Carbide Crystals—part I: growth and 

characterization”, in “Crystal Growth for Modern Technology”, K. Byrappa, T. Ohachi (Eds.), WIT Press, 
Southampton, UK, p. 181 (2003). 

 
11. "Silicon Carbide 2004 - Materials, Processing and Devices", Materials Research Society Symposium Proceedings, Vol. 

815, Michael Dudley, Perena Gouma, Tsunenobu Kimoto, Philip G. Neudeck, and Stephen E. Saddow (Editors), 
Materials Research Society, Warrendale, PA (2004). 

 
12. "Silicon Carbide 2006 - Materials, Processing and Devices", Materials Research Society Symposium Proceedings, Vol. 

911, Michael Dudley, Michael A. Capano, Tsunenobu Kimoto, Adrian R. Powell and Shaoping Wang (Editors), 
Materials Research Society, Warrendale, PA (2006). 

 
13. "Silicon Carbide 2008 - Materials, Processing and Devices", Materials Research Society Symposium Proceedings, Vol. 

1069, M. Dudley, C.M. Johnson, A.R. Powell, and S.H. Ryu (Editors), Materials Research Society, Warrendale, PA 
(2008). 

 
14. Springer Handbook of Crystal Growth (Hardcover), G. Dhanaraj, K. Byrappa, V. Prasad, and M. Dudley (Editors), 

Springer, (2010). 
 

15. G. Dhanaraj, K. Byrappa, V. Prasad, and M. Dudley, “Crystal Growth Techniques and Characterization: An 
Overview”, in Springer Handbook of Crystal Growth (Hardcover), G. Dhanaraj, K. Byrappa, V. Prasad, and M. Dudley 
(Editors), Springer, pp. 3-16, (2010). 

 
16. G. Dhanaraj, B. Raghothamachar, and M. Dudley, “Growth and Characterization of Silicon Carbide Crystals”, in 

Springer Handbook of Crystal Growth (Hardcover), G. Dhanaraj, K. Byrappa, V. Prasad, and M. Dudley (Editors), 
Springer, pp. 797-820, (2010). 

 
17. B. Raghothamachar, M. Dudley and G. Dhanaraj, “X-ray Topography Techniques for Defect Characterization of 

Crystals”, in Springer Handbook of Crystal Growth (Hardcover), G. Dhanaraj, K. Byrappa, V. Prasad, and M. Dudley 
(Editors), Springer, pp. 1425-1451, (2010). 
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18. J. Bai, S. Wang, L.-M. Wang, and M. Dudley, “Transmission electron Microscopy Characterization of Crystals”, in 
Springer Handbook of Crystal Growth (Hardcover), G. Dhanaraj, K. Byrappa, V. Prasad, and M. Dudley (Editors), 
Springer, pp. 1477-1519, (2010). 

 
19. "Silicon Carbide 2010 - Materials, Processing and Devices", Materials Research Society Symposium Proceedings, Vol. 

1246, S.E. Saddow, E. Sanchez, F. Zhao, M. Dudley (Editors), Materials Research Society, Warrendale, PA (2010). 
 

20. “Gallium Nitride and Silicon Carbide Power Technologies,” ECS Transactions, Vol. 41, No. 8, K. Shenai, M. Dudley, 
R. Garg, A. Khan, and R. Ma (Eds.), The Electrochemical Society, Pennington, NJ, (2011). 

 
21. “Silicon Carbide and Related Materials 2011,” R.P. Devaty, M. Dudley, T. P. Chow and P.G. Neudeck (Eds.),  

Materials Science Forum, 717-720, Trans Tech Publications, Switzerland, (2012) (Volumes 1 and 2). 
 
22. “Gallium Nitride and Silicon Carbide Power Technologies 2”, ECS Transactions, Vol. 50, No.3, K. Shenai, M. 

Bakowski, M. Dudley, R. Garg, N. Ohtani (Eds.), The Electrochemical Society, Pennington, NJ, (2012). 
 

23. “Gallium Nitride and Silicon Carbide Power Technologies 3”, ECS Transactions, Vol. 58, No.4, K. Shenai, M. 
Bakowski, M. Dudley, R. Garg, N. Ohtani (Eds.), The Electrochemical Society, Pennington, NJ, (2013). 

 
24. “Gallium Nitride and Silicon Carbide Power Technologies 4”, ECS Transactions, Vol. 64, No.7, K. Shenai, M. 

Bakowski, M. Dudley, N. Ohtani (Eds.), The Electrochemical Society, Pennington, NJ, (2014). 
 

25. “Gallium Nitride and Silicon Carbide Power Technologies 5”, ECS Transactions, Vol. 69, No.11, K. Shenai, M. 
Dudley, N. Ohtani, M. Bakowski (Eds.), The Electrochemical Society, Pennington, NJ, (2015). 

 
26. “Gallium Nitride and Silicon Carbide Power Technologies 6”, ECS Transactions, Vol. 75, No.12, M. Dudley, M. 

Bakowski, N. Ohtani, B. Raghothamachar, K. Shenai (Eds.), The Electrochemical Society, Pennington, NJ, (2016). 
 
27. “Gallium Nitride and Silicon Carbide Power Technologies 7”, ECS Transactions, Vol. 80, No.7, M. Dudley, M. 

Bakowski, N. Ohtani, B. Raghothamachar, K. Shenai  (Eds.), The Electrochemical Society, Pennington, NJ, (2017). 
 

28. “Silicon Carbide and Related Materials 2017,” R.P. Devaty, M. Dudley, T. P. Chow and P.G. Neudeck (Eds.),  
Materials Science Forum, 924, Trans Tech Publications, Switzerland, (2018). 

 
29. “Gallium Nitride and Silicon Carbide Power Technologies 8”, ECS Transactions, Volume 86, No 12, M. Dudley, M. 

Bakowski, K. Shenai, N. Ohtani, B. Raghothamachar (Eds.), The Electrochemical Society, Pennington, NJ, (2018). 
 

30. “Gallium Nitride and Silicon Carbide Power Technologies 9”, ECS Transactions, Volume 92, No 7, M. Dudley, M. 
Bakowski, K. Shenai, N. Ohtani, B. Raghothamachar (Eds.), The Electrochemical Society, Pennington, NJ, (2019). 

 
31. “State-of-the-Art Program on Compound Semiconductors 63 (SOTAPOCS 63) and GaN and SiC Power Technologies 

10,” ECS Transactions, Volume 98, No 6, T. Anderson, J. K. Hite, R. P. Lynch, C. O'Dwyer, E. A. Douglas, Y. Zhao, 
M. Dudley, B. Raghothamachar, M. Bakowski, and N. Ohtani (Eds.), The Electrochemical Society, Pennington, NJ, 
(2020). 

 
32. Special Section: 18th Conference on Defect Recognition and Imaging and Physics in Semiconductors (DRIP XIII), 

Journal of Electronic Materials, Guest Editors: A. Mogatilenko, C. Bougerol, M. Bickermann, J. Smalc-Koziorowska 
and M Dudley, Journal of Electronic Materials, 49 (9), Sept., 2020. 

 
33. B. Raghothamachar, M. Dudley, Dislocations in SiC Bulk Wafers and Epitaxial Layers: Characterization Using X-Ray 

Techniques, Wide Bandgap Semiconductors for Power Electronics: Materials, Devices, Applications, Edited by Peter 
Wellmann, Noboru Ohtani, Roland Rupp, First Edition, Wiley –VCH GmbH (2021). 

 
34. “Gallium Nitride and Silicon Carbide Power Technologies 11”, ECS Transactions, Volume 104, No 7, M. Dudley, M. 

Bakowski, N. Ohtani, B. Raghothamachar (Eds.), The Electrochemical Society, Pennington, NJ, (2021). 
 

35. “Gallium Nitride and Silicon Carbide Power Technologies 12”, ECS Transactions, Volume 109, No 8, M. Dudley, M. 
Bakowski, N. Ohtani, B. Raghothamachar (Eds.), The Electrochemical Society, Pennington, NJ, (2022). 

First Solar Exhibit 2018, Page 35 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



 
36. “State-of-the-Art Program on Compound Semiconductors 66 (SOTAPOCS 66)  & Gallium Nitride and Silicon Carbide 

Power Technologies 13”, ECS Transactions, Volume 112, No 2, M. Dudley, M. Bakowski, N. Ohtani, B. 
Raghothamachar and others (Eds.), The Electrochemical Society, Pennington, NJ, (2023). 

 
 

3.3  Book  Reviews 
 
1. Book:"Advances in Materials Characterization, II", Materials Science Research Vol. 19, Edited by R.L. Snyder, 

R.A.Condrate, Sr., and P.F. Johnson, Plenum, (1985), Review Appears in Mater. Sci & Engin., 96, 326, (1987). 
 
 

3.4 Citations Link to Google Scholar Page:   
 
https://scholar.google.com/citations?user=GlhfAy0AAAAJ&hl=en,  9,900 Citations to my work (as of November 16, 
2025), h-index of 49 (meaning I have at least 49 papers that have received at least 49 citations). 
 

3.5  Refereed Articles  
 
1. J.Miltat and M. Dudley, "Projective Properties of Laue Topographs'',  J. Appl. Cryst., 13, 555-562, (1980). 
 
2. M. Dudley, J.N. Sherwood, D. Bloor and D.J. Ando, "A Comparison of the Dislocation Sub-Structure of PTS Monomer 

and Polymer'', J. Mater. Sci. Letts., 1, 479-481, (1982). 
 
3. M. Dudley, J.N. Sherwood, D. Bloor and D.J. Ando,"SRS radiation Induced Polymerization of 2,4-Hexadiynediol-bis-

(p-toluene sulphonate) (PTS)'', Mol. Cryst. Liq. Cryst., 93, 223-237, (1983). 
 
4. M. Dudley, J.N. Sherwood, D.J. Ando and D. Bloor,"SRS Radiation Induced Polymerization of Diacetylene 

Monomers'', in" Application of Synchrotron Radiation to Problems in Materials Science'', D.K. Bowen (Editor), 
Science and Engineering Research Council, Daresbury Laboratory, DL/SCI/R19, (1983), pp.78-83. 

 
5. M. Dudley, J. Miltat and D.K. Bowen, "A Study of Slip Nucleation in Fe 3.5 wt % Si Single Crystals by Synchrotron 

Radiation Topography'', Phil. Mag., A50, 487-504, (1984). 
 
6. M. Dudley, J.N. Sherwood, D. Bloor  and  D.J. Ando,"X-ray Topographic Studies of the Solid State Polymerization of 

Pts (2,4-HexadiyneDiol Bis( p -Toluene Sulphonate))'', in" Polydiacetylenes'', Nato-ASI Series E, Applied Sciences - 
No 102, R.R. Chance and D. Bloor (Editors), M. Nijhoff Publishers, Dordrecht, NL, (1985), pp. 87-93. 

 
7. M. Dudley, J.N. Sherwood and D. Bloor, "X-ray Topographic Studies of the Polymerization Process in PTS Single 

Crystals'', Polymeric Materials: Science & Engineering (Proceedings of ACS Division of), 54, 426-430, (1986).  
 
8. M. Dudley, "Applications of Synchrotron Radiation Topography to Dynamic Processes in Single Crystals'', Nucl. Inst. 

& Meth.,  B24/25, 1068-1072, (1987). 
 
9. M. Dudley, "Application of Synchrotron Topography to Solid State Reactions'', in " Chemical Applications of 

Synchrotron Radiation'', Workshop Report  ANL/-APS-TM 4, M. Beno and S. Rice (Editors), Argonne National 
Laboratory, Argonne, Illinois, (1989), pp. 157-198.  

 
10. M. Dudley, "White Beam Topographic Studies of the Effects of Localized Stress Fields on the Kinetics of Single 

Crystal Solid State Reactions'', in "Synchrotron Radiation in Materials Research'', J.H. Weaver, R. Clarke and J. Gland 
(Eds.), Mat. Res. Soc. Symp. Proc., 143, 253-258, (1989). 

 
11. M. Dudley, J. Wu and G.-D. Yao, "Determination of Penetration Depths and Analysis of Strains in Single Crystals by 

White Beam Synchrotron X-ray Topography in Grazing Bragg-Laue Geometries'', Nucl. Inst. & Meth.,  B40/41, 388-
392, (1989). 

 

First Solar Exhibit 2018, Page 36 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411

https://scholar.google.com/citations?user=GlhfAy0AAAAJ&hl=en


12. M. Dudley and J. Miltat, "Synchrotron Topographic Studies of the Influence of Applied Elastic Stress on Magnetic 
Domain Configurations in Fe 3.5 wt % Si Single Crystals'',  Nucl. Inst. & Meth., B40/41, 393-397, (1989). 

 
13. M. Dudley, "The Application of Neutron Topography to the Study of X-ray Sensitive Organic Single Crystals - A 

Possible Alternative to X-ray Topography'', in "Neutron Scattering for Materials Science'', S. Shapiro, S.C. Moss and 
J.D. Jorgensen (Eds.),  Mat. Res. Soc. Symp. Proc., 166, 55-60, (1990). 

 
14. M. Dudley, J. Wu, G.-D. Yao, H.-Y. Liu and Y.C. Kao,"Determination of 3-Dimensional Defect Structures in Gallium 

Arsenide Epilayers on Silicon Using White Beam Synchrotron Radiation Topography in both Transmission and 
Grazing Bragg-Laue Geometry'', in "Layered Structures, Heteroepitaxy, Superlattices, Strain and Metastability'', B.W. 
Dodson, L.J. Schowalter, J.E. Cunningham and F.H. Pollak (Eds.), Mat. Res. Soc. Symp. Proc., 160, 469-474, (1990).  

 
15. M. Dudley, G.-D. Yao, J. Wu and H.-Y. Liu, "Depth Sensitive Imaging of Defects in Epilayers and Single Crystals 

Using White Beam Synchrotron Radiation Topography in Grazing Bragg-Laue Geometry'', in "Impurities, Defects and 
Diffusion in Semiconductors: Bulk and Layered Structures'', J. Bernholc, E.E. Haller and D.J. Wolford (Eds.), Mat. 
Res. Soc. Symp. Proc., 163, 1031-1036, (1990).  

 
16. A.P. Jardine, M. Dudley, G.-D. Yao and G. Tolis,"X-ray Topographic Analysis of Strain Fields Associated with  

Micron-Sized Gratings on Si (100) Surfaces'', in "Layered Structures, Heteroepitaxy, Superlattices, Strain and 
Metastability'', B.W. Dodson, L.J. Schowalter, J.E. Cunningham and F.H. Pollak (Eds.), Mat. Res. Soc. Symp. Proc., 
160,   533-538,(1990).   

 
17. M. Dudley, J. Baruchel and J.N. Sherwood, "Neutron Topography as a Tool for Studying Reactive Organic Crystals: 

A Feasibility Study'', J. Appl. Cryst., 23, 186-198, (1990). 
 
18. M. Dudley, S.Y. Hou and B.M. Foxman, "Synchrotron White Radiation Topographic Studies of the X-ray Induced 

Solid State Polymerization of Bis (Propiolato) TetraAquoZinc(II) Single Crystals'', Mol. Cryst. Liq. Cryst., 187, 207-
213, (1990). 

 
19. G-D. Yao, M. Dudley and J. Wu, ``Synchrotron White Beam Topographic Imaging in Grazing Bragg-Laue 

Geometries'', J. X-ray Science & Technology, 2, 195-213, (1990). 
 
20. M. Dudley, G. Tolis, D. Gordon-Smith and C. Fazi,"Synchrotron X-ray Topographic Investigation of Electromagnetic 

Breakdown Induced in p-n Junctions on Silicon'',  Government Microcircuit Applications Conference Digest of 
Papers, Vol. XVI, 651-654, (1990), (Restricted Distribution). 

 
21. M. Dudley, F.F.Y. Wang, T. Fanning, G. Tolis, J. Wu, and D.T. Hodul, "Synchrotron X-ray Topographic Studies of 

the Changes in Defect Microstructure Induced by Rapid Thermal Processing of Silicon'', Mater. Letts., 10, 87-92, 
(1990). 

 
22. Y. Wang, X. Liu, G.-D. Yao, R.C. Liebermann and M. Dudley, "High Temperature TEM and X-ray Diffraction Studies 

on Twinning and the Phase Transition at 145°C in LaGaO3'',Mater. Sci. & Engin., A132, 13-21, (1991). 
 
23. G-D. Yao, M. Dudley, Y. Wang, X. Liu and R.C. Liebermann, "Synchrotron X-ray Topographic Studies of Twinning 

and the Phase Transition at 145°C in LaGaO3 Single Crystals'', Mater. Sci. & Engin., A132, 23-30, (1991). 
 
24. G.-D. Yao, M. Dudley, S.-Y. Hou and R. DiSalvo, "Application of White Beam Synchrotron Radiation Topography to 

the Analysis of Twins'', Nucl. Instr. & Meth., B56/57, 400-404, (1991).  
 
25. G.-D. Yao, M. Dudley, Y. Wang, X. Liu and R.C. Liebermann, "Synchrotron Radiation Topography Studies of the 

Phase Transition in LaGaO3 Single Crystals'',  Nucl. Instr. & Meth., B56/57, 405-409, (1991). 
 
26. M. Dudley, F.F.Y. Wang, T. Fanning, G. Tolis and J. Wu, "Synchrotron Topographic Studies of the Influence of Rapid 

Thermal Annealing on Defect Structures in Single Crystal Silicon'', in "Defects in Materials'', P.D. Bristowe, J.E. 
Epperson, J.E. Griffith and Z. Liliental-Weber (Eds.),  Mat. Res. Soc. Symp. Proc., 209, 511-516, (1991). 

 

First Solar Exhibit 2018, Page 37 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



27. G.-D. Yao, J. Wu, M. Dudley, V. Shastry and P. Anderson, "Influence of Surface Relaxation on X-ray Topographic 
Imaging of Interfacial Dislocations in Heterosystems'', in "Defects in Materials'', P.D. Bristowe, J.E. Epperson, J.E. 
Griffith and Z. Liliental-Weber (Eds.),  Mat. Res. Soc. Symp. Proc., 209,707-712, (1991). 

 
28. M. Dudley, G.-D. Yao, D. Paine, D. Howard and R.N. Sacks, "Combined TEM and X-ray Topographic 

Characterization of InxGa1-xAs Strained Layer Systems'', in "Defects in Materials'', P.D. Bristowe, J.E. Epperson, J.E. 
Griffith and Z. Liliental-Weber (Eds.), Mat. Res. Soc. Symp. Proc., 209, 655-660, (1991). 

 
29. M. Dudley, J.N.  Sherwood and D. Bloor,"X-ray Topographic Studies of Solid State Reactions. 2. Solid State 

Polymerization of  2,4-HexadiyneDiol-Bis-( p-Toluene Sulphonate) [PTS], Proc. R. Soc. Lond., A434, 243-261,  
(1991). 

 
30. M. Dudley, F.F.Y. Wang, T. Fanning and D.  Gordon-Smith, "Synchrotron X-ray Topography as a Non-Destructive 

Testing (NDT) Monitor of I.C. Processing'', in "Rapid Thermal and Integrated Processing'', M.L. Green, J.C. Gelpey, 
J. Wortman, and R. Singh (Eds.),  Mat. Res. Soc. Symp. Proc., 224, 61-66, (1991).  

 
31.  T. Fanning, M. Dudley, F.F.Y. Wang, D. Gordon-Smith and D.T. Hodul, "Synchrotron X-ray Topographic Study of 

Defects in High Carbon-Containing Si Wafers'', in  "Materials Reliability Issues in Microelectronics'', J.R. Lloyd, T.S. 
Ho, C.T. Sah, and E. Yost (Eds.), Mat. Res. Soc. Symp. Proc.,  225, 301-306, (1991). 

 
32. M. Dudley, G.-D. Yao, D. Paine, D. Howard and R.N. Sacks, "A Characterization of InxGa1-xAs Strained Layer 

Systems Using a Combination of Synchrotron X-Ray Topography and TEM'', Mater. Sci. & Engin. B10, 75-84, 
(1991). 

 
33. M. Dudley, R. DiSalvo, S.-Y. Hou, B.M. Foxman, and W. Jones, "Characterization of Defects in p-terphenyl Single 

Crystals'', Mol. Cryst. Liq. Cryst., 211, 35-42, (1992). 
 
34. M. Dudley, R. DiSalvo, Jun Wu, D. Gordon-Smith and W. Jones, "Synchrotron Topography Observations of a Low 

Temperature Phase Transition in an Organic Single Crystal'', Mol. Cryst. Liq. Cryst., 211, 43-49, (1992). 
 
35. D. Yuan and M. Dudley, "Dislocation Line Direction Determination in Pyrene Single Crystals'', Mol. Cryst. Liq. 

Cryst., 211, 51-58, (1992). 
 
36. G.-D. Yao, S.-Y. Hou, M. Dudley, and J.M. Phillips, "Synchrotron X-ray Topography Studies of Twin Configurations 

in Lanthanum Aluminate Single Crystals'', J. Mater. Res., 7, 1847-1855, (1992). 
 
37. F. Liu, I. Baker, G.-D. Yao and M. Dudley, "Dislocations and Grain Boundaries in Polycrystalline Ice: A Preliminary 

Study by Synchrotron X-ray Topography'', J. Mater. Sci., 27, 2719-2725, (1992). 
 
38. F. Liu, I. Baker, G.-D. Yao and M. Dudley, " Dynamic Observation of Dislocation Sources at Grain Boundaries in Ice'', 

Phil. Mag. Lett., 65, 279-281, (1992). 
 
39. F. Liu, I. Baker, M. Dudley, and G.-D. Yao, "Synchrotron X-ray Topography of Polycrystalline Ice'', Proceedings of 

IAHR Ice Symposium 1992, Banff, Alberta, Canada, 1115-1126, (1992). 
 
40. M. Dudley, G.-D. Yao and J. Wu, "Investigation of Semiconductor Heterostructures by Synchrotron White Beam X-

ray Topography in Grazing Bragg-Laue Geometries'', Advances in X-ray Analysis, 35, 247-254, (1992). 
 
41. G.-D. Yao, S.-Y. Hou, M. Dudley, and J.M. Phillips, "Characterization of Superconductor Heterostructures Using 

Synchrotron X-ray Topography'', Advances in X-ray Analysis, 35, 255-263,(1992).  
 
42. D. DiMarzio, L.G. Casagrande, M.B. Lee, T. Fanning, and M. Dudley, "Rapid Structural Defect Mapping of Bulk II-

VI Semiconductors Using White Beam Synchrotron Topography and X-ray Rocking Curve Analysis'', in "Defect 
Engineering in Semiconductor Growth, Processing and Device Technology'', S. Ashok, J. Chevallier, K. Sumino, and 
E. Weber (Eds.), Mat. Res. Soc. Symp. Proc., 262, 169-174, (1992). 

 
43. M.B. Lee, T. Fanning, D. DiMarzio, L.G. Casagrande, and M. Dudley, "Optimization of MBE Growth of CdTe/CdTe: 

Refinement in Structural Quality Evaluation of MBE Grown (111) CdTe'', in "Defect Engineering in Semiconductor 

First Solar Exhibit 2018, Page 38 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



Growth, Processing and Device Technology'', S. Ashok, J. Chevallier, K. Sumino, and E. Weber (Eds.),   Mat. Res. 
Soc. Symp. Proc., 262, 215-220, (1992).   

 
44. M. Dudley, J. Wu, V. Shastry, and P. Anderson, "Influence of Surface Relaxation and Multidislocation Strain Field 

Interactions on X-ray Topographic Images of Dislocations in Semiconductor Materials'', in "Defect Engineering in 
Semiconductor Growth, Processing and Device Technology'', S. Ashok, J. Chevallier, K. Sumino, and E. Weber (Eds.),  
Mat. Res. Soc. Symp. Proc., 262, 265-270, (1992). 

 
45. M. Dudley, G. Tolis, D. Gordon-Smith and C. Fazi, "A New Diagnostic Tool for the Characterization of the Damage 

Accompanying the Breakdown of p-n Junctions on Silicon'', Mater. Sci. & Engin., B15, 56-62, (1992). 
 
46. X.M. Li, F.P. Chiang, J. Wu and M. Dudley, "Experimental Measurement of the Crack Tip Strain Field in a Single 

Crystal'', Engin. Fracture Mech., 43, 171-184, (1992). 
 
47. M. Dudley and G.-D. Yao, "Synchrotron Topography of Phase Transitions in Perovskite-Like Crystals'', J. Phys. D: 

Appl. Phys., 26, 120-125, (1993). 
 
48. C. Fazi, M. Dudley, S. Wang, and D. Gordon-Smith, "Observation of R-F Induced Failures in Silicon Bipolar Junctions 

Using Synchrotron X-ray Topographic Imaging'', in Army Science: The New Frontiers, D. Kamely and R. Sasmor 
(Eds.), Borg Biomedical Services, 182-190, (1993). 

 
49. F.P. Chiang, X.M. Li, J. Wu and M. Dudley, "Experimental Measurement of Crack Tip Strain Field in a Single Crystal'', 

in Proceedings of the International Seminar Mecamat '91, C. Teodosiu, J.L. Raphanel, and F. Sidoroff (Eds.), A.A. 
Balkema, Rotterdam, NL, (1993) pp. 143-151. 

 
50. L.G. Casagrande, D. DiMarzio, M.B. Lee, D.J. Larson, Jr., M. Dudley, and T. Fanning, "Characterization of Large-

Diameter Single-Crystal CdTe Grown by the Vertical Bridgman Method'', J. Crystal Growth, 128, 576-581, (1993). 
 
51.  C.-H. Su, M.P. Volz, D.C. Gillies, F.R. Szofran, S.L. Lehoczky, G.-D. Yao, and M. Dudley, "Growth of ZnTe by 

Physical Vapor Transport and Traveling Heater Method'', J. Crystal Growth, 128, 627-632, (1993).  
 
52. F. Liu, I. Baker, and M. Dudley, "Dynamic Observations of Dislocation Generation at Grain Boundaries in Ice'', Phil. 

Mag.A,  67, 1261-1276, (1993). 
 
53. I. Baker, F. Liu, and M. Dudley, "Dynamic Observations of Dislocation Generation at Grain Boundaries in Ice'', in 

Proceedings of the 6th International Conference on Intergranular and Interphase Boundaries, Thessalonika, 
Greece, June (1992), Materials Science Forum, 126-128,  543-546, (1993).  

 
54. C. Fazi, M. Dudley, S. Wang, and D. Gordon-Smith, "Observation of R-F Induced Failures in Silicon Bipolar Junctions 

Using Synchrotron X-ray Topographic Imaging'', Proceedings of 18th Army Science Conference, Orlando, June, 
(1992). 

 
55. T. Fanning, M. Dudley, M.B. Lee, L.G. Casagrande, and D. DiMarzio, "White Beam X-ray Synchrotron Topography 

Analysis of CdTe(111) Substrates and Epilayers'', J. Electronic Materials, 22, 943-949, (1993). 
 
56. D.J. Larson, Jr., R.P. Silberstein, D. DiMarzio,  F.C. Carlson, D. Gillies, G. Long, M. Dudley, and J.Wu, 

"Compositional, Strain Contour and Property Mapping of CdZnTe Boules and Wafers'', Semiconductor Science & 
Technology,  8, 911-915, (1993). 

 
57. M. Dudley, "X-ray Topography'',  in "Applications of Synchrotron Radiation Techniques to Materials Science'', D.L. 

Perry, R. Stockbauer, N. Shinn, K. D'Amico, and L. Terminello (Eds.) Mat. Res.Soc. Symp. Proc., 307, 213-224, 
(1993). 

 
58. S. Wang, M. Dudley, L.K. Cheng, and J.D. Bierlein, "Synchrotron X-ray Topographic Study of Defects in High 

Quality, Flux Grown KTiOPO4Single Crystals'', in "Applications of Synchrotron Radiation Techniques to Materials 
Science'', D.L. Perry, R. Stockbauer, N. Shinn, K. D'Amico, and L. Terminello (Eds.) Mat. Res. Soc. Symp. Proc., 
307, 243-248, (1993). 

 

First Solar Exhibit 2018, Page 39 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



59.  S. Wang, M. Dudley, C. Carter, Jr., D. Asbury and C. Fazi, "Characterization of Defect Structures in SiC Single 
Crystals Using Synchrotron X-ray Topography'', in "Applications of Synchrotron Radiation Techniques to Materials 
Science'', D.L. Perry, R. Stockbauer, N. Shinn, K. D'Amico, and L. Terminello (Eds.) Mat. Res. Soc. Symp. Proc., 
307, 249-254, (1993). 

 
60. S. Wang, M. Dudley, C. Fazi and D. Gordon-Smith, "Investigation of Filamentation Damage Resulting from 

Electromagnetic Breakdown in Si Bi-Polar Diodes'', in "Applications of Synchrotron Radiation Techniques to 
Materials Science'', D.L. Perry, R. Stockbauer, N. Shinn, K. D'Amico, and L. Terminello (Eds.) Mat. Res. Soc. Symp. 
Proc., 307, 237-242, (1993). 

 
61. J. Wu and M. Dudley, "Synchrotron White Radiation X-ray Topographic Investigation of Dislocation Configurations 

Developed in Indium Antimonide Single Crystals by Plastic Bending'', in "Applications of Synchrotron Radiation 
Techniques to Materials Science'', D.L. Perry, R. Stockbauer, N. Shinn, K. D'Amico, and L. Terminello (Eds.) Mat. 
Res. Soc. Symp. Proc., 307, 231-236, (1993). 

   
62. S. Wang, M. Dudley, L.K. Cheng, J.D. Bierlein and W. Bindloss, "Imaging of Ferroelectric Domains in KTiOPO4 

Single Crystals by Synchrotron X-ray Topography'',  in "Ferroelectric Thin Films III'', E.R. Myers, B.A. Tuttle, S.B. 
Desu, and P.K. Larsen (Eds.) Mat. Res. Soc. Symp. Proc., 310, 29-34, (1993). 

 
63. M. Dudley, F. Liu, and I. Baker, "Studies of Defect Behavior in Large-Grain, Polycrystalline Ice Using Synchrotron 

X-ray Topography'', Mol. Cryst. Liq. Cryst., 240, 73-80, (1993). 
 
64. C.-H. Su, Y.-G. Sha, M.P. Volz, D.C. Gillies, F.R. Szofran, S.L. Lehoczky, W. Zhou, M. Dudley, H.-C. Liu, R.F. 

Brebrick, and J.C. Wang, "Ground-Based Research of Crystal Growth of II-VI Compound Semiconductors by Physical 
Vapor Transport'', in "Proceedings of 32nd AIAA Aerospace Sciences Meeting'', Reno, NV, 1994, Paper No. AIAA 
94-0564, American Institute of Aeronautics and Astronautics, Inc., (1994).  

 
65. W. Zhou, M. Dudley, C.H. Su, M.P. Volz, D. Gillies, F.R. Szofran, and S.L. Lehoczky, "Characterization of Growth 

Defects in ZnTe Single Crystals'',  in "Infrared Detectors - Materials, Processing, and Devices'', A. Applebaum and 
L.R. Dawson (Eds.) Mat. Res. Soc. Symp. Proc., 299, 203-208, (1994). 

 
66. C. Fazi, M. Dudley, S. Wang, and M. Ghezzo, "Issues Associated with Large Area SiC Diodes with Avalanche 

Breakdown''in SiC and Related Materials, M.G. Spencer, R.P. Devaty, J.A. Edmond, M. Asif Khan, R. Kaplan, and 
M. Rahman (Eds.), International Institute of Physics Conference Series Number 137, Institute of Physics Publishing, 
Bristol and Philadelphia, 487-490, (1994).     

 
67. L.G. Casagrande, D.J. Larson, Jr., D. DiMarzio, J. Wu, and M. Dudley, "The Growth and Comparison of Large-

Diameter, Vertical Bridgman CdZnTe and CdTe'', J. Crystal Growth, 137, 195-200, (1994). 
 
68. M. Dudley, J. Wu,  D.J. Larson, and D. DiMarzio, "Use of White Beam X-ray Topography to Characterize IR Detector 

Manufacturing Processes'', in "Diagnostic Techniques for Semiconductor Materials Processing'', O.J. Glembocki, F.H. 
Pollak, S.W. Pang, G. Larrabee, and G.M. Crean (Eds.),  Mat. Res. Soc. Symp. Proc., 324, 457-462, (1994). 

 
69. D. DiMarzio, D.J. Larson, Jr., L.G. Casagrande, J. Wu, M. Dudley, S. Tobin, and P. Norton, "Large Area X-ray 

Topographic Screening of II-VI Substrates and Epilayers'', in "Producibility of II-VI Materials and Devices'', H.K. 
Pollehn and R. Balcerak (Eds.), SPIE Proc.,  2228, 289-300, (1994). 

 
70. L.G. Casagrande, D.J. Larson, Jr., D. DiMarzio, J. Wu, and M. Dudley, "Growth of Large-Area, High Quality CdZnTe 

Substrates by the Computer Controlled Vertical Bridgman Method'',  in "Producibility of II-VI Materials and Devices'', 
H.K. Pollehn and R. Balcerak (Eds.), SPIE Proc., 2228, 21-32, (1994). 

 
71. D.J. Larson, Jr., D. DiMarzio, L.G. Casagrande, F.M. Carlson, T. Lee, B. Steiner, G. Long, D.G. Seiler, J. Wu, and M. 

Dudley, "Producibility Improvements Suggested by a Validated Process Model of Seeded CdZnTe Vertical Bridgman 
Growth'', in "Producibility of II-VI Materials and Devices'', H.K. Pollehn and R. Balcerak (Eds.), SPIE Proc, 2228, 
11-20, (1994). 

 
72. I. Baker, F. Liu,  M. Dudley, and D. Black, "In Situ Synchrotron X-ray Topographic Studies of Polycrystalline Ice'', 

Proceedings of IAHR Ice Symposium 1994, Trondheim, Norway, pp. 416-425, (1994). 

First Solar Exhibit 2018, Page 40 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



 
73. F. Liu, I. Baker, and  M. Dudley, and D. Black, "Dislocation/Grain Boundary Interactions in Ice Under Creep 

Conditions'', Proceedings of IAHR Ice Symposium 1994, Trondheim, Norway, pp. 484-493, (1994). 
 
74. S. Wang, M. Dudley, C.H. Carter, Jr., and H.S. Kong, "X-ray Topographic Studies of Defects in PVT 6H-SiC 

Substrates and Epitaxial 6H-SiC Thin Films'', in " Diamond, Silicon Carbide and Nitride Wide-Bandgap 
Semiconductors'', C.H. Carter, Jr., G. Gildenblat, S. Nakamura, and R.J. Nemanich (Eds.), Mat. Res. Soc. Symp. 
Proc., 339, 735-740, (1994). 

 
75. W. Zhou, M. Dudley, C.H. Su, M.P. Volz, D. Gillies, F.R. Szofran, and S.L. Lehoczky, "Synchrotron Topography  

Characterization of ZnTe Single Crystal'', Mater. Sci. & Engin. B27, 143-153, (1994). 
 
76. C. Fazi, M. Dudley, and M. Ghezzo, "Silicon Carbide: An Emerging Electronics Technology for High Temperature, 

High-Electromagnetic-Field Environments'', Government Microcircuit Applications Conference Digest of Papers, 
Vol. XX, 174-177, (1994). 

 
77. C. Fazi, M. Dudley, S. Wang, and M. Ghezzo, "Silicon Carbide: An Emerging Electronics Technology for High 

Temperature, High-Electromagnetic-Field Environments'', Proceedings of 19th Army Science Conference, Orlando, 
June, (1994). 

 
78. D. DiMarzio, D.J. Larson, Jr., L.G. Casagrande, J. Wu, M. Dudley, and P.-K. Liao, "Defect Mapping of CdZnTe 

Substrates'', in Proceedings of the 1993 IRIS Specialty Group on Infrared Materials, (August 16-17, 1993), ERIM, 
Ann Arbor, MI, pp. 69-86, (1994). 

 
79. M. Dudley, S. Wang, W. Huang, C.H. Carter, Jr., and C. Fazi, "White Beam Synchrotron Topographic Studies of 

Defects in 6H-SiC Single Crystals'', J. Phys. D: Appl. Phys., 28, A63-A68, (1995). 
 
80. M. Dudley, W. Huang, S. Wang, J.A. Powell, P. Neudeck, and C. Fazi, "White Beam Synchrotron Topographic 

Analysis of Multipolytype SiC Device Configurations'', J. Phys. D: Appl. Phys., 28, A56-A62, (1995). 
 
81. F. Liu, I. Baker, and M. Dudley, "Thermally Induced Dislocation Loops and Stacking Faults in Polycrystalline Ice'', 

Phil. Mag., 71, 1-15, (1995). 
 
82. F. Liu, I. Baker, and M. Dudley, "Dislocation/Grain Boundary Interactions in Ice Crystals'', Phil. Mag.,  71, 15-41, 

(1995). 
 
83. S. Wang, M. Dudley, C.H. Carter, Jr., V.F. Tsvetkov and C. Fazi, "Synchrotron White Beam Topography Studies of 

Screw Dislocations in 6H-SiC Single Crystals'', in "Applications of Synchrotron Radiation Techniques to Materials 
Science'', L. Terminello, N. Shinn, G. Ice, K. D'Amico, and D. Perry (Eds.), Mat. Res. Soc. Symp. Proc., 375, 281-
286, (1995). 

 
84. W. Huang, S. Wang, M. Dudley, P. Neudeck, J.A. Powell, and C. Fazi, "Computer Aided Synchrotron White Beam X-

ray Topographic Analysis of Multipolytype SiC Device Configurations'', in "Applications of Synchrotron Radiation 
Techniques to Materials Science'', L. Terminello, N. Shinn, G. Ice, K. D'Amico, and D. Perry (Eds.), Mat. Res. Soc. 
Symp. Proc., 375, 327-332, (1995). 

 
85. W. Huang, S. Wang, M. Dudley, P. Neudeck, J.A. Powell, and C. Fazi, "Characterization of Defect Structures in Lely 

6H-SiC Single Crystals Using Synchrotron White Beam X-ray Topography'', in "Applications of Synchrotron 
Radiation Techniques to Materials Science'', L. Terminello, N. Shinn, G. Ice, K. D'Amico, and D. Perry (Eds.), Mat. 
Res. Soc. Symp. Proc., 375, 313-318, (1995). 

 
86. F. Liu, I. Baker and M. Dudley, "A New Method to Characterize Dislocations Loops'', in "Applications of Synchrotron 

Radiation Techniques to Materials Science'', L. Terminello, N. Shinn, G. Ice, K. D'Amico, and D. Perry (Eds.), Mat. 
Res. Soc. Symp. Proc., 375, 319-325, (1995). 

 
87. H. Chung, B. Raghothamachar, J. Wu, M. Dudley, D.J. Larson, Jr., and D.C. Gillies, "Characterization of Growth 

Defects in CdZnTe Single Crystals by Synchrotron White Beam X-ray Topography", in "Defect and Impurity-

First Solar Exhibit 2018, Page 41 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



Engineered Semiconductors and Devices", S. Ahok, J. Chevallier, I. Akasaki, N.M. Johnson, and B.L. Sopori (Eds.), 
Mat. Res. Soc. Symp. Proc., 378, 41-46, (1995). 

 
88. S.P. Tobin, F.T.J. Smith, P.W. Norton, J. Wu, M. Dudley, D. DiMarzio and L. Casagrande, "The Relationship Between 

Lattice Matching and Crosshatch in LPE HgCdTe on CdZnTe Substrates'', J. Electronic Materials, 24, 1189-1199, 
(1995). 

 
89. S. Wang, M. Dudley, W. Huang, C.H. Carter, Jr., V.F. Tsvetkov and C. Fazi, "Characterization of Defects in Silicon 

Carbide Single Crystals by Synchrotron X-ray Topography", in Proceedings of International Workshop on 
Semiconductor Characterization: Present Status and Future Needs", W. Murray Bullis, David G. Seiler and Alain 
Diebold (Eds.), American Institute of Physics, pp. 278-282, (1995). 

 
90. M. Dudley and W.M. Vetter, "Growth Defect Studies in SiC Single Crystals", Mol. Cryst Liq. Cryst., 278, 37-46, 

(1996). 
 
91. H. Chung, M. Dudley, M.E. Brown, and M.D. Hollingsworth, "Synchrotron White Beam X-ray Topography 

Characterization of Defect Structures in 2,10 Undecanedione/Urea Inclusion Compounds", Mol. Cryst Liq. Cryst., 
276, 203-212, (1996). 

 
92. X. Hu, I. Baker, and M. Dudley, "In Situ X-ray Topographic Observations of Notches in Ice", Scripta Met., 34, 491-

497, (1996). 
 
93. G.M. Watson, B.D. Gaulin, D. Gibbs, G.H. Lander, T.R. Thurston, P.J. Simpson, H.J. Matzke, S. Wang, M. Dudley, 

and S. Shapiro, "On the Origin of the Second Length Scale Found Above TN in UO2”, Phys. Rev. B, 53, 686-698, 
(1996). 

 
94. K. Jia, I. Baker, F. Liu, and M. Dudley, “Observation of Slip Transmission Through a Grain Boundary in Ice”, J. 

Mater. Sci., 31, 2373-2378, (1996). 
 
95. W. Huang, Q. Wang, M. Dudley, F.P. Chiang, J. Parsons, and C. Fazi, “Synchrotron White Beam Topography Studies 

of Residual Stress in SiC Single Crystals Wafers with Epitaxial Thin Films”, in “Evolution of Epitaxial Structure and 
Morphology” A. Zangwill, D. Jesson, R. Clarke, and D. Chambliss (Eds.), Mat. Res. Soc. Symp. Proc., 399, 425-430, 
(1996). 

 
96. W.M. Vetter and M. Dudley, T.-F. Wong and J.T. Fredrich, “Characterization of Micropipes and other Defect 

Structures in 6H-SiC Through Fluorescence Microscopy”, in “Diagnostic Techniques for Semiconductor Materials 
Processing”, O. Glembocki, S.W. Pang, F.H. Pollack, and F. Celii (Eds.), Mat. Res. Soc. Symp. Proc., 406, 561-566, 
(1996). 

 
97. W. Si, M. Dudley, P. Li and R. Wu, “Solid State Interfacial Reactions Between TiC Thin Films and Ti3Al Substrates”  

in “Thermodynamics and Kinetics of Phase Transformations”, Mat. Res. Soc. Symp. Proc., 398, 275-280, (1996). 
 
98. W. Si, M. Dudley, P. Li and R. Wu, “Microstructure and Interfaces in TiB2/Ti-46Al-3Cr Alloy Composites”, in 

“Covalent Ceramics III-Science and Technology of Non-Oxides”, A.F. Hepp, G.S. Fischmann, P.N. Kumpta, A.E. 
Kaloyeros, and J.J. Sullivan (Eds.), ”, Mat. Res. Soc. Symp. Proc., 410, 405-410, (1996). 

 
99. W. Si, H. Chung, M. Dudley, V. Prasad, A. Anselmo, and D. F. Bliss, "Study of Defect Structures in MLEK Grown 

InP Single Crystals by Synchrotron White Beam X-ray Topography", in Proceedings of the Eighth International 
Conference on Indium Phosphide and Related Materials, pp. 610-613. , Institute of Electrical and Electronics 
Engineers, Inc., (1996). 

 
100. H. Chung, B. Raghothamachar, M. Dudley, D.J. Larson, Jr.,” Synchrotron White Beam X-Ray Topography 

Characterization of Structural Defects in Microgravity and Ground Based CdZnTe crystals”, in “Space Processing of 
Materials”, SPIE Proceedings Vol. 2809, 45-56, (1996). 

 
101. Weimin Si, Michael Dudley, Calvin H. Carter, Jr., Robert Glass, and Valeri F. Tsvetkov, "Determination of Burgers 

Vectors of Screw Dislocations in 6H-SiC Single Crystals by Synchrotron White Beam X-ray Topography", in 

First Solar Exhibit 2018, Page 42 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



“Applications of Synchrotron Radiation to Materials Science”, L. Terminello, S. Mini, D. L. Perry, and H. Ade (Eds.), 
Mat. Res. Soc. Symp. Proc., 437, 129-134, (1996). 

 
102. X. Hu, I. Baker, and M. Dudley, “Dynamic In Situ Synchrotron X-ray Topographic Observations of Dislocations in 

Notched Ice Crystals”, in “Applications of Synchrotron Radiation to Materials Science”, L. Terminello, S. Mini, D. L. 
Perry, and H. Ade (Eds.), Mat. Res. Soc. Symp. Proc., 437, 119-124, (1996). 

 
103. H. Chung, B. Raghothamachar, W. Zhou, M. Dudley, D.C. Gillies “Studies of Interface Demarcation and Structural 

Defects in Ga doped Ge Single Crystals by Synchrotron White Beam X-Ray Topography”, in “Applications of 
Synchrotron Radiation to Materials Science”, L. Terminello, S. Mini, D. L. Perry, and H. Ade (Eds.), Mat. Res. Soc. 
Symp. Proc., 437, 107-112, (1996). 

 
104. W. Huang, M. Dudley, C. Fazi, “Characterization of Defect Structures in 3C-SiC Single Crystals”, in “III-Nitride, SiC 

and Diamond Materials for Electronic Devices”, D. K. Gaskill, C. Brabdt and R. J. Nemanich (Eds.), Mat. Res. Soc. 
Symp. Proc., 423, 545-550, (1996). 

 
105. W. Si, M. Dudley, H. S. Kong, J. Sumakeris, and C. H. Carter, Jr., “Investigations of 3C-SiC inclusions in 4H-SiC 

epitaxial films grown on 4H-SiC single crystal substrates”, J. Electronic Materials, 26, 1-9, (1997).  
 
106. W. Si, M. Dudley, R. Glass, V. Tsvetkov, and C. H. Carter, Jr., “Hollow-core screw dislocations in 6H-SiC single 

crystals: a test of Frank’s theory”, J. Electronic Materials, 26, 128-133, (1997).  
 
107. B.M. Park, S.J. Chung, H.S. Kim, W. Si, and M. Dudley, "Synchrotron White Beam X-ray Topography of Ferroelectric 

Domains in BaTiO3 Single Crystal", Phil. Mag. A, 75, 611-620, (1997). 
 
108. M. Dudley, W. Si, S. Wang, C.H. Carter, Jr., R. Glass, and V.F. Tsvetkov, "Quantitative Analysis of Screw Dislocations 

in 6H-SiC Single Crystals", Il Nuovo Cimento, 19D, 153-164, (1997). 
 
109. D.R. Rhiger, S. Sen, J.M. Peterson, H. Chung, and M. Dudley “Lattice Mismatch Induced Morphological Features and 

Strain in HgCdTe Epilayers on CdZnTe Substrates”, J. Electronic Materials, 26, 515-523, (1997). 
 
110. W.M. Vetter and M. Dudley, “X-ray Topography of a Single Superscrew Dislocation in 6H-SiC”, in “Defects in 

Electronic Materials II”,  Mat. Res. Soc. Symp. Proc., 442, 661-665, (1997). 
 
111. H. Chung, W. Si, M. Dudley, A. Anselmo, D. F. Bliss, A. Maniatty, H. Zhang and V. Prasad, “Characterization of 

Structural Defects in MLEK Grown InP Single Crystals Using Synchrotron White Beam X-Ray Topography”, J. 
Crystal Growth, 174, 230-237, (1997). 

 
112. X. Hu, I. Baker, and M. Dudley, “Temperature Dependence of Dislocations in Notched Ice Crystals”, J. Phys. Chem. 

B, 101, 6102-6104, (1997). 
 
113. H. Chung, W. Si, M. Dudley, A. Anselmo, D. F. Bliss, A. Maniatty, H. Zhang and V. Prasad, “Characterization of 

Defect Structures in Liquid Encapsulated Kyropoulos Grown InP Single Crystals”, J. Crystal Growth, 181, 17-25, 
(1997). 

 
114. W. Palosz, D. Gillies, K. Grasza, H. Chung, B. Raghothamachar and M. Dudley “Characterization of cadmium-zinc 

telluride crystals grown by `contactless' PVT using synchrotron white beam topography”, J. Crystal Growth, 182, 37-
52, (1997).  

 
115. P.G. Neudeck, W. Huang, and M. Dudley, "Breakdown Degradation Associated with Elementary Screw Dislocations 

in 4H-SiC P+N Junction Rectifiers", in "Power Semiconductor Materials and Devices", S.J. Pearton, R.J. Shul, E. 
Wolfgang, F. Ren, and S. Tenconi (Eds.), Mat. Res. Soc. Symp. Proc. 483, 285-294, (1998). 

 
116. D.R. Rhiger, J.M. Peterson, R.M. Emerson, E.E. Gordon, S. Sen, Y. Chen and M. Dudley “Investigation of the Cross-

Hatch Pattern and Localized Defects in Epitaxial HgCdTe”, J. Electronic Materials, 27, 615-623, (1998). 
 

First Solar Exhibit 2018, Page 43 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



117. H. Chung, M. Dudley, D. J. Larson, Jr., D. T. J. Hurle, D. F. Bliss and V. Prasad “The Mechanism of Growth-Twin 
Formation in Zincblende Crystals: New Insights from a Study of Magnetic Liquid Encapsulated Czochralski Grown 
InP Single Crystals”, J. Crystal Growth, 187, 9-17, (1998). 

 
118. W. Si and M. Dudley, R. Glass, V. Tsvetkov, and C.H. Carter, Jr., "Study of Hollow-Core Screw Dislocations in 6H-

SiC and 4H-SiC Single Crystals” in Silicon Carbide, III-Nitrides, and Related Materials 1997, G. Pensl, H. Morkoc, 
B. Monemar, and E. Janzen (Eds.), Materials Science Forum, 264-268, 429-432,. Switzerland: Trans Tech 
Publications, Switzerland, (1998).  

 
119. W.M. Vetter and M. Dudley, "Characterization of Defects in p-Quaterphenyl Single Crystals", Mol. Cryst. Liq. Cryst., 

313, 293-301, (1998). 
 

120. H. Chung, M. Dudley, D.J. Larson, Jr., V. Prasad, D.T.J. Hurle, and D.F. Bliss, "Growth Twinning in Zincblende 
Crystals: Further Insights from Studies of Magnetic Liquid Encapsulated Czochralski (MLEC) Grown InP Single 
Crystals, in "Proceedings of the Tenth International Conference on Indium Phosphide and Related Materials", Tsukuba 
Japan, May 11-15, 1998, pp.84-87, IEEE Lasers and Electro-Optics Society, (1998). 

 
121. M. Dudley, B. Raghothamachar, Y. Guo, X.R. Huang, H. Chung, D. T. J. Hurle, and D. F. Bliss, “The Influence of 

Polarity on Twinning in Zincblende Structure Crystals: New Insights from a Study of Magnetic Liquid Encapsulated, 
Czochralski Grown InP Single Crystals” J. Crystal Growth, 192, 1-10, (1998). 

 
122. B. Raghothamachar, H. Chung, M. Dudley, D.J. Larson, Jr., “Effect of Constrained Growth on the Defect Structures 

in Microgravity Grown CdZnTe Boules”, J. Electronic Materials, 27, 556-563, (1998). 
 
123. P.G. Neudeck, W. Huang, M. Dudley, and C. Fazi, "Non-Micropipe Dislocations in 4H-SiC Devices: Electrical 

Properties and Device Technology Implications", in "Wide-Bandgap Semiconductors for High Power, High Frequency 
and High Temperature", S. DenBaars, J. Palmour, M. Shur, and M. Spencer (Eds.), Mat. Res. Soc. Symp. Proc., 
512,107-112, (1998). 

 
124. X.R. Huang, M. Dudley, W.M. Vetter, W. Huang and C.H. Carter, Jr., “Contrast Mechanism in Superscrew Dislocation 

Images on Synchrotron Back-Reflection Topographs”, in “Applications of Synchrotron Radiation Techniques to 
Materials Science IV”, S.M. Mini, D.L. Perry, S.R. Stock, and L.J. Terminello (Eds.), Mat. Res. Soc. Symp. Proc., 
524, 71-76, (1998). 

 
125. M. Dudley, B. Raghothamachar, Y. Guo, X.R. Huang, H. Chung, D.J. Larson, Jr., D.T.J. Hurle, D.F. Bliss, V. Prasad, 

and Z. Huang, “The Mechanism of Twinning in Zincblende Structure Crystals: New Insights on Polarity Effects from 
a Study of Magnetic Liquid Encapsulated Czochralski Grown InP Single Crystals”, in “Applications of Synchrotron 
Radiation Techniques to Materials Science IV”, S.M. Mini, D.L. Perry, S.R. Stock, and L.J. Terminello (Eds.), Mat. 
Res. Soc. Symp. Proc., 524, 65-70, (1998). 

 
126. P.G. Neudeck, W. Huang, and M. Dudley, "Breakdown Degradation Associated with Elementary Screw Dislocations 

in 4H-SiC P+N Junction Rectifiers", Solid State Electronics, 42, 2157-2164, (1998). 
 
127. W.M. Vetter and M. Dudley, "Harmonic Composition of Synchrotron White-Beam X-ray Topographic Back-

Reflection Images of Basal-Cut Silicon Carbide Single-Crystal Wafers" J. Appl. Cryst.. 31, 820 - 822, (1998). 
 
128. M. Dudley, D.J. Larson Jr., H. Chung, and B. Raghothamachar, “Characterization of Zn-Alloyed CdTe Compound 

Semiconductors Processed in Microgravity on USML-1 and USML-2”, in Proceedings of 31st COSPAR Scientific 
Assembly, Birmingham, UK, July 14-21, 1996, Advances in Space Research, 22, 1179-1188, (1998). 

 
129. X.R. Huang, M. Dudley, W. M. Vetter, W. Huang, S. Wang, and C. H. Carter, Jr., "Direct evidence of micropipe-

related pure superscrew dislocations in SiC", Appl. Phys. Lett., 74,, 353-355, (1999). 
 
130. P. Neudeck, W. Huang, and M. Dudley, “Study of Bulk and Elementary Screw Dislocation Assisted Reverse 

Breakdown in Low-Voltage (<250V) 4H-SiC p+n Junction Diodes - Part I: DC Properties,” IEEE Trans. Electron. 
Devices, 46, 478-484, (1999). 

 

First Solar Exhibit 2018, Page 44 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



131. X. R. Huang, M. Dudley, W. M. Vetter, W. Huang, and W. Si, and C. H. Carter, Jr., "Superscrew dislocation contrast 
on synchrotron white-beam topographs: An accurate description of the direct dislocation image", J. Appl. Cryst., 32, 
516-524, (1999). 

 
132. M. Dudley, X.R. Huang, and W. Huang "Assessment of Orientation and Extinction Contrast Contributions to the Direct 

Dislocation Image",  J. Phys. D: Appl. Phys., 32,  A139-A144, (1999). 
 
133. J. Su, H. Chung, Y. Guo, M. Dudley, H.M. Volz, C. Salles, and R.J. Matyi, “Characterization of Microgravity and 

Ground-Based Grown Crystals Using Synchrotron White Beam X-ray Topography and High Resolution Triple Axis 
X-ray Diffraction”, Advances in X-ray Analysis, 41, 148-154, 1999. 

 
134. B. Raghothamachar, H. Chung, M. Dudley, D. Larson, Jr., “Synchrotron White Beam X-ray Topography Studies of 

Structural Defects in Microgravity Grown CdZnTe Single Crystals”, Advances in X-ray Analysis, 41, 195-202, 1999. 
 
135. M. Dudley, X.R. Huang, W. Huang, A. Powell, S. Wang, P. Neudeck, and M. Skowronski, "The Mechanism of 

Micropipe Nucleation at Inclusions in Silicon Carbide, Appl. Phys. Lett., 75,, 784-786, (1999). 
 
136. X.R. Huang, M. Dudley, J.Y. Zhao, and B. Raghothamachar, "Dependence of the Direct Dislocation Image on Sample-

to-Film Distance in X-ray Topography:, Phil. Trans. R. Soc. Lond., A357, 1-12, (1999). 
 
137. S.E. Saddow, M.E. Okhuysen, M.S. Mazzola, M. Dudley, X.R. Huang, W. Huang and M. Shamsuzzoha, 

“Characterization of Single-Crystal 3C-SiC on Si Epitaxial Layers", in "III-V and IV-IV Materials and Processing 
Challenges for Highly Integrated Microelectronics and Optoelectronics", S.A. Ringel, E.A. Fitzgerald, I. Adesida, and 
D. Houghton (Eds.),  Mat. Res. Soc. Symp. Proc., 535, 107-112, (1999). 

 
138. D`.F. Bliss, J.-Y. Zhao, G. Bryant, R. Lancto, M. Dudley and V. Prasad, “Dislocation Generation near the Seed-Crystal 

Interface During MLEC Growth of Sulfur-Doped InP”, in “Proceedings of 11th International Conference on Indium 
Phosphide and Related Materials”, IEEE, Piscataway, NJ, pp. 163-166, (1999). 

 
139. C.-H. Su, M. Dudley, R. Matyi, S. Feth, and S.L. Lehoczky, “Characterizations of ZnSe Single Crystals Grown by 

Physical Vapor Transport”, J. Crystal Growth, 208, 237-247, (2000). 
 
140. M. Dudley and X. Huang, “Characterization of SiC Using Synchrotron White Beam X-ray Topography”, in Silicon 

Carbide, III-Nitrides, and Related Materials 1999, C.H. Carter, Jr., R. P. Devaty and G.S. Rohrer (Eds.), Materials 
Science Forum, 338-342, pp. 431-436, Trans Tech Publications, Switzerland, (2000).  

 
141. M. Shamsuzzoha, S. E. Saddow, L. Jin, T. E. Schattner, M. Dudley, S. V. Rendakova, and V. A. Dmitriev “Structural 

Investigation on the Nature of Surface Defects Present in Silicon Carbide Wafers Containing Varying Amount of 
Micropipes”, in Silicon Carbide, III-Nitrides, and Related Materials 1999, C.H. Carter, Jr., R. P. Devaty and G.S. 
Rohrer (Eds.), Materials Science Forum, 338-342, pp. 453-456 , Trans Tech Publications, Switzerland, (2000). 

 
142. M. Dudley, W. Huang, W.M. Vetter, P. Neudeck and J.A. Powell, “Synchrotron White Beam Topography Studies of 

2H SiC Crystals”, in Silicon Carbide, III-Nitrides, and Related Materials 1999, C.H. Carter, Jr., R. P. Devaty and G.S. 
Rohrer (Eds.), Materials Science Forum, 338-342, pp. 465-468, Trans Tech Publications, Switzerland, (2000).  

 
143. M. Dudley, W.M. Vetter, W. Huang, P. Neudeck and J.A. Powell, “Synchrotron White Beam X-ray Topography and 

Atomic Force Microscopy Studies of a 540R-SiC Lely Platelet”, in Silicon Carbide, III-Nitrides, and Related Materials 
1999, C.H. Carter, Jr., R. P. Devaty and G.S. Rohrer (Eds.), Materials Science Forum, 338-342, pp. 469-472, Trans 
Tech Publications, Switzerland, (2000).  

 
144. T.A. Kuhr, W.M. Vetter, M. Dudley, and M. Skowronski, “X-ray Characterization of 3 Inch Diameter 4H and 6H-SiC 

Experimental Wafers”, in Silicon Carbide, III-Nitrides, and Related Materials 1999, C.H. Carter, Jr., R. P. Devaty G.S. 
Rohrer (Eds.), Materials Science Forum, 338-342, pp. 473-476, Trans Tech Publications, Switzerland, (2000). 

 
145. C.M. Schnabel, M. Tabib-Azar, P.G. Neudeck, S.G. Bailey, H.B. Su, and M. Dudley, “Correlation of EBIC and 

SWBXT Imaged Defects and Epilayer Growth Pits in 6H-SiC Schottky Diodes”, in Silicon Carbide, III-Nitrides, and 
Related Materials 1999, C.H. Carter, Jr., R. P. Devaty and G.S. Rohrer (Eds.), Materials Science Forum, 338-342, 
pp. 489-492 , Trans Tech Publications, Switzerland, (2000).  

First Solar Exhibit 2018, Page 45 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



 
146. D. Cullen, X. Hu, I. Baker and M. Dudley, “Dislocation Motion Around Loaded Notches in Ice Single Crystals”, in 

“Applications of Synchrotron Radiation Techniques to Materials Science V”, S.R. Stock, D.L. Perry, S.M. Mini (Eds.),  
Mat. Res. Soc. Symp. Proc., 590, 291-296, (2000).  

 
147. D.F. Bliss, G. Bryant, G. Antypas, B. Raghothamachar, G. Dhanaraj, M. Dudley, and J. Zhao “X-ray Characterization 

of Bulk InP:S Crystals Grown by LEC in a Low Thermal Gradient”, in “Proceedings of 12th International Conference 
on Indium Phosphide and Related Materials” Williamsburg, VA, May 2000, 530-533, (2000). 

 
148. W. M. Vetter and M. Dudley, “Micropipes in Silicon Carbide Crystals: Do All Screw Dislocations have Open Cores?” 

J. Mater. Res., 15, 1649-52, (2000). 
 
149. D. Cullen, X. Hu, I. Baker and M. Dudley, "Dislocation Motion at Notch-Tips in Ice Single Crystals: Experiments and 

Interpretation", Cold Regions Science and Engineering, 31, 103-117, (2000). 
 
150. I. Baker, F. Liu, K. Jia, X. Hu, D. Cullen and M. Dudley “X-ray Topographic Observations of Dislocation/Grain 

Boundary Interactions in Ice", I. Baker , Annals of Glaciology, 31, 236-240, (2000). 
 
151. P.G. Neudeck, M.A. Kuczmarski, M. Dudley, W.M. Vetter, and H. Su, “Electrical Behavior of X-ray Imaged Defects 

in SiC High Field Devices”, in “Wide-Bandgap Electronic Devices”, R.J. Shul, F. Ren, W. Pletschen, and M. Murakami 
(Eds.), Mat. Res. Soc. Symp. Proc., 622, T1.2.1-T1.2.11, (2000). 

 
152. W. M. Vetter and M. Dudley, “X-Ray Topographic Dislocation Contrast Visible in Reflections Orthogonal to the 

Burgers Vectors of Axial Screw Dislocations in Hexagonal Silicon Carbide”, J. Appl. Cryst., 34, 20-26, (2001). 
 
153. X. R. Huang, M. Dudley and J. Y. Zhao, “Forbidden X-ray wavefields of three-beam Bragg reflections from thick 

crystals”, Acta Cryst., A57, 68-75, (2001).  
 
154. M. Dudley, X.R. Huang, W.M. Vetter, and G. Dhanaraj, “Synchrotron White Beam X-ray Topography 

Characterization of Defects in Technologically Important SiC and InP Single Crystals”, in “Crystal Growth and 
Characterization: Proceedings of International Workshop on the Preparation and Characterization of Technologically 
Important Single Crystals”, S.K. Gupta, S.K. Halder, and G. Bhagavannarayana (Eds.), National; Physical Laboratory 
New Delhi, Feb. 26-28, 2001, pp. 44-51, (2001). 

 
155. V. Prasad, Q.-S. Chen, H. Zhang, and M. Dudley, “Role of Modeling in Process and System Development for Crystal 

Growth”, in “Crystal Growth and Characterization: Proceedings of International Workshop on the Preparation and 
Characterization of Technologically Important Single Crystals”, S.K. Gupta, S.K. Halder, and G. Bhagavannarayana 
(Eds.), National; Physical Laboratory New Delhi, Feb. 26-28, 2001, pp. 95-102, (2001). 

 
156. E.K. Sanchez, J. Liu, W.M. Vetter, M. Dudley, R. Bertke. W.C. Mitchel, and M. Skowronski, “ Effect of Surface Finish 

on the Dislocation Density in Sublimation Grown SiC Layers”, in “SiC - Materials, Processing and Devices”, Mat. 
Res. Soc. Symp. Proc., 640, H1.3.1-H1.3.6, (2001).  

 
157. S.E. Saddow, G. Melnychuk, M. Mynbaeva, I. Nikitina, W.M. Vetter, L. Jin, M. Dudley, M. Shamsuzzoha, V. 

Dmitriev, and C.E.C. Wood, “Structural Characterization of SiC Epitaxial LayersGrown on Porous SiC Substrates”, in 
“SiC - Materials, Processing and Devices”, Mat. Res. Soc. Symp. Proc., 640, H2.7.1-H2.7.6, (2001). 

 
158. W. M. Vetter, W. Huang, P. Neudeck, J. A. Powell, M. Dudley, “Synchrotron White-Beam Topographic Studies of 

2H-SiC Crystals”, J. Cryst. Growth, 224, 269-273, (2001). 
 
159. T. A. Kuhr, E. K. Sanchez, M. Skowronski, W. M. Vetter and M. Dudley, “Hexagonal Voids and the Formation of 

Micropipes During SiC Sublimation Growth”,  J. Appl. Phys., 89, 4625-4630, (2001). 
 
160. J.C. Rojo, G.A. Slack, K. Morgan, B. Raghothamachar, M. Dudley, and L.J. Schowalter, “ Report on the Growth of 

Bulk Aluminum Nitride and Susequent Substrate Preparation”,  J. Cryst. Growth, 231, 317-321, (2001). 
 
161. W. M. Vetter and M. Dudley, “Transmission Electron Microscopic Studies of Dislocations in PVT-Grown Silicon 

Carbide”,  Phil. Mag., A81., 2885-2902. (2001). 

First Solar Exhibit 2018, Page 46 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



 
162. W. M. Vetter and M. Dudley,  Partial Dislocations in the X-ray Topography of As-Grown Hexagonal Silicon Carbide 

Crystals.  Mater. Sci. Eng., B87, 173-177, (2001). 
 
163. M. Dudley, B. Raghothamachar, H. Chen, A.J. Khan, S. Tiddrow, and C. Fazi, “Characterization of Defect and Strain 

Configurations in Langanite and Langatate Single Crystals using Synchrotron White Beam X-ray Topography and 
Assessment of their Influence on Resonator Performance” in Proceedings of 14th European Frequency and Time Forum, 
Turin Italy, March 14-16, 2000, (2001). 

 
164. M. Dudley, B. Raghothamachar, H. Chen, W. Johnson, S. Tiddrow, A. Khan, and C. Fazi, “Diagnostic Synchrotron 

Topographic Imaging of Striations and other Defects in Langatate and Langanite Single Crystals and Assessment of 
their Influence on Resonator Performance” in Proceedings of 15th European Frequency and Time Forum, Neuchatel, 
Switzerland, March 6-8, 2001, FSRM (Swiss Foundation for Research in Microtechnology), Neuchatel, Switzerland, 
(2001), pp.284-288.  

 
165. E.K. Sanchez, S. Ha, J. Grim, M. Skowronski, W.M. Vetter, M. Dudley, R. Bertke and W.C. Mitchel, “Assessment of 

Polishing-Related Surface Damage in Silicon Carbide”, J. Electrochem. Soc., 149, G131, (2002). 
 
166. W. M. Vetter, T. Gallagher and M. Dudley, “Synchrotron White-Beam X-Ray Topography of Ribonuclease S 

Crystals”,  Acta Cryst., D58, 579-584, (2002). 
 
167. E.K. Sanchez, J.Q. Liu, M. De Graef, M. Skowronski, W.M. Vetter, and M. Dudley, “Nucleation of Threading 

Dislocations in Sublimation Grown Silicon Carbide”, J. Appl. Phys., 91, 1143-1148, (2002). 
 
168. M. Dudley, W.M. Vetter, and P.G. Neudeck, “Polytype Identification in Heteroepitaxial 3C-SiC Grown on 4H-SiC 

Mesas Using Synchrotron White Beam X-ray Topography”, J. Cryst. Growth, 240, 22-33, (2002). 
 
169. M.D. Hollingsworth, M.E. Brown, M. Dudley, H. Chung, M.L. Peterson, and A.C. Hillier, “Template Effects, 

Asymmetry and Twinning in Helical Inclusion Compounds”, Angew. Chem. Int. Ed., 41, 965-969, (2002). 
 
170. M. Dudley, W.M. Vetter, P.G. Neudeck, and J.A. Powell, “Polytype Identification and Mapping in Heteroepitaxial 

Growth of 3C on Atomically Flat 4H-SiC Mesas Using Synchrotron White Beam X-ray Topography,” in Silicon 
Carbide, III-Nitrides, and Related Materials 2001, S. Yoshida, S. Nishino, H. Harima, and T. Kimoto (Eds.), Materials 
Science Forum, 389-393, 391-394, Trans Tech Publications, Switzerland, (2002). 

 
171. P.G. Neudeck, J.A. Powell, A. Trunek, X.R. Huang, and M. Dudley, “Growth of defect-Free 3C-SiC on 4H- and 6H-

SiC Mesas Using Step-Free Surface Heteroepitaxy”, Homoepitaxial “Web Growth” of SiC to Terminate c-axis Screw 
Dislocations and Enlarge Step-Free Surfaces”, in Silicon Carbide, III-Nitrides, and Related Materials 2001, S. 
Yoshida, S. Nishino, H. Harima, and T. Kimoto (Eds.), Materials Science Forum, 389-393, 311-314, Trans Tech 
Publications, Switzerland, (2002). 

 
172. P.G. Neudeck, J.A. Powell, A. Trunek, D. Spry, G.M. Beheim, E. Benavage, P. Abel, W.M. Vetter, and M. Dudley, 

“Homoepitaxial “Web Growth” of SiC to Terminate c-axis Screw Dislocations and Enlarge Step-Free Surfaces”, in 
Silicon Carbide, III-Nitrides, and Related Materials 2001, S. Yoshida, S. Nishino, H. Harima, and T. Kimoto (Eds.), 
Materials Science Forum, 389-393, 251-254, Trans Tech Publications, Switzerland, (2002). 

 
173. S. Ha, W.M. Vetter, M. Dudley and M. Skowronski, “A Simple Mapping Method for Elementary Screw Dislocations 

in Homoepitaxial SiC Layers”, in Silicon Carbide, III-Nitrides, and Related Materials 2001, S. Yoshida, S. Nishino, 
H. Harima, and T. Kimoto (Eds.), Materials Science Forum, 389-393, 443-446, Trans Tech Publications, Switzerland, 
(2002). 

 
174. B.J. Skromme, K.C. Palle, C.D. Poweleit, L.R. Bryant, W.M. Vetter, M. Dudley, K. Moore, and T. Gehoski, 

“Oxidation-Induced Crystallographic Transformation in Heavily N-Doped 4H-SiC Wafers”, in Silicon Carbide, III-
Nitrides, and Related Materials 2001, S. Yoshida, S. Nishino, H. Harima, and T. Kimoto (Eds.),  Materials Science 
Forum, 389-393, 455-458, Trans Tech Publications, Switzerland, (2002).  

 
175. W.M. Vetter, H. Totsuka, M. Dudley, and B. Kahr, “The Perfection and Defect Structure of Organic Hourglass 

Inclusion K2SO4 Crystals”,  J. Cryst. Growth, 241, 498-506, (2002). 

First Solar Exhibit 2018, Page 47 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



 
176. B. Raghothamachar, W. M. Vetter, M. Dudley, R. Dalmau, R. Schlesser, Z. Sitar, E. Michaels, and J.W. Kolis, 

“Synchrotron White Beam Topography Characterization of Physical Vapor Transport Grown AlN and 
Ammonothermal GaN”, J. Cryst. Growth, 246, 271-280, (2002). 

 
177. S. Ha, M. Skowronski, W.M. Vetter, and M. Dudley, “Basal Plane Slip and Formation of Mixed-Tilt Boundaries, in 

Sublimation-Grown Hexagonal Polytype Silicon Carbide Single Crystals”, J. Appl. Phys., 92, 778-785, (2002). 
 
178. P.G. Neudeck, J.A. Powell, G.M. Beheim, E.L. Benavage, P.B. Abel, A.J. Trunek, D.J. Spry, M. Dudley, and W.M. 

Vetter, “Enlargement of Step-Free SiC Surfaces by Homoepitaxial Web-Growth of Thin SiC Cantilevers”, J. Appl. 
Phys., 92, 2391,-2400, (2002). 

 
179. M. Skowronski, J.Q. Liu, W.M. Vetter, M. Dudley, C. Hallin, and H. Lendenmann, “Recombination-Enhanced Defect 

Motion in Forward-Biased 4H-SiC p-n Diodes,” J. Appl. Phys., 92, 4699-4704, (2002). 
 
180. R.-H. Ma, H. Zhang, V. Prasad, and M. Dudley, " Growth kinetics and thermal stress of silicon carbide", Crystal 

Growth and Design, 2 (3),  213-220, (2002). 
 
181. Balaji Raghothamachar, Jie Bai, William M. Vetter, Perena Gouma, Michael Dudley, Marina Mynbaeva, Matthew T. 

Smith, and Stephen E. Saddow, Characterization of Porous SiC Substrates and of the Epilayer Structures Grown on 
Them, Mater. Res. Soc. Symp. Proc., Vol. 742, K2.11 (2002). 

 
182. W. M. Vetter and M. Dudley, “Surface-relaxation contributions to axial screw dislocation contrast in synchrotron 

white-beam X-ray topographs of SiC”,  J. Appl. Cryst. 35, 689 (2002). 
 
183. J. Hartwig, J. Baruchel, H. Kuhn, X.R. Huang, M. Dudley, and E. Pernot, “X-ray “Magnifying” Imaging Investigation 

of Giant Burgers Vector Micropipe Dislocations in 4H-SiC”, Nucl. Instr. & Meth., 200, 323-328, (2003). 
 
184. U. Zimmermann, J. Osterman, D. Kuylenstierna, A. Hallen, A.O. Konstantinov, W.M. Vetter, and M. Dudley, 

“Material Defects in 4H-Silicon Carbide Diodes, J. Appl. Phys., 93, 611-618, (2003). 
 
185. B. Raghothamachar, M. Dudley, J.C. Rojo, K. Morgan, and L.J. Schowalter, “X-ray Characterization of Bulk AlN 

Single Crystals Grown by the Sublimation Technique”, J. Cryst. Growth, 250, 244-250, (2003). 
 
186. X.R. Huang and M. Dudley, “A Universal Computation Method for Two-Beam Dynamical X-ray Diffraction”, Acta 

Cryst., A59, 163-167, (2003). 
 
187. B. Wu, R. Ma, H. Zhang, M. Dudley, R. Schlesser, Z. Sitar, “Growth kinetics and thermal stress in AlN bulk crystal 

growth”, J. Cryst. Growth, 253, 326-339, (2003). 
 
188. W.M. Vetter, J.Q. Liu, M. Dudley, M. Skowronski, H. Lendenmann, and C. Hallin, “Dislocation Loops Formed During 

the Degradation of Forward-Biased 4H-SiC p-n Junctions”, Mater. Sci. & Engin., B98, 220-224, (2003). 
 
189. P.G. Neudeck, J.A. Powell, D.J. Spry, A.J. Trunek, X Huang, W.M. Vetter, M. Dudley, M. Skowronski and J. Liu, 

“Characterization of 3C-SiC Films Grown on 4H- and 6H-SiC Substrate Mesas during Step-Free Surface Hetero-
Epitaxy”, in Silicon Carbide and Related Materials 2002, P. Bergman and E. Janzen (Eds.), Materials Science Forum, 
433-436, 213-216, Trans Tech Publications, Switzerland, (2003). 

 
190. M. Dudley, X Huang, W.M. Vetter, and P.G. Neudeck, “Synchrotron White Beam X-ray Topography and High 

Resolution Triple Axis X-ray Diffraction Studies of Defects in SiC Substrates, Epilayers and Devices”, in Silicon 
Carbide and Related Materials 2002, P. Bergman and E. Janzen (Eds.), Materials Science Forum, 433-436, 247-252, 
Trans Tech Publications, Switzerland, (2003). 

 
191. R.-H. Ma, H. Zhang, M. Dudley, S. Ha, and M. Skowronski, "Modeling for mass transfer and Thermal Stress of Silicon 

carbide PVT growth", Proceedings of 2002 ASME International Mechanical Engineering Congress and Exposition, 
New Orleans, pp.1-9, ASME, (2003). 

 

First Solar Exhibit 2018, Page 48 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411

http://www.mrs.org/members/proceedings/fall2002/k/K2_11.pdf
http://www.mrs.org/members/proceedings/fall2002/k/K2_11.pdf


192. M. Dudley, “Studies of Defects and Strains Using X-ray Topography and Diffraction”, in Proceedings of the 2003 
SEM Annual Conference & Exposition on Experimental and Applied Mechanics, Charlotte, NC, June 2-5, 2003, pp. 
348-355, (2003). 

 
193. W. Palosz, K. Grasza, K. Durose, D.P. Halliday, N.M. Boyall, M. Dudley, B. Raghothamachar, and L. Cai, “The Effect 

of Wall Contact and Post-Growth Cool-Down on Defects in CdTe Crystals Grown by “Contactless” Physical Vapor 
Transport”, J. Cryst. Growth, 254, 316-328, (2003). 

 
194. E.A. Preble, P.Q. Miraglia, A.M. Roskowski, W.M. Vetter, M. Dudley, and R.F. Davis, “Domain Structures in 6H-SiC 

Wafers and Their Effect on the Microstructures of GaN Films Grown on AlN and Al0.2GaN0.8N Buffers Layers”, J. 
Cryst. Growth, 258, 75-83, (2003).  

 
195. X. Ma, M. Dudley, W. Vetter, and T. Sudarshan, “Extended Defects: Polarized Light Microscopy Delineation and 

Synchrotron White Beam X-ray Topography Ratification”, Jpn. J. Appl. Phys., 42, L1077-L1079, (2003). 
 
196. R. Ma, H. Zhang, M. Dudley, and V. Prasad, “Thermal System Design and Dislocation Reduction for Growth of Wide 

Band-gap Crystals: Application to SiC Growth,” J. Cryst. Growth, 258, 318-330, (2003).  
 
197.  R.-H. Ma, H. Zhang, M. Dudley, and V. Prasad, "Thermal System Design And Dislocation Reduction For Growth Of 

Wide Bandgap Crystals", Proceedings of HTC ASME Summer Heat Transfer Conference Las Vegas, Nevada, (2003). 
 
198. R.S. Okojie, T. Holzheu, X.-R. Huang, and M. Dudley, “X-ray Diffraction Measurement of Doping-Induced Lattice 

Mismatch in n-Type 4H-SiC Epilayers Grown on p-Type Substrates”, Appl. Phys. Letts., 83, 1971-1973, (2003). 
 
199. M. Dudley, X.-R. Huang and W.M. Vetter, “Contribution of X-ray Topography and High Resolution Diffraction to the 

Study of Defects in SiC”, J. Phys. D., Appl. Phys., 36, A30-A36, (2003). 
 
200. W.M. Vetter and M. Dudley, “Open-Ended Stacking Fault Tetrahedra in X-ray Topographs of Cubic Silicon Carbide”, 

Phil. Mag. Letts., 83, 473-476, (2003). 
 
201. X. Xu, R.P. Vaudo, G.R. Brandes, J. Bai, P.I. Gouma, and M. Dudley, “Chemical Mechanical Polishing for Decoration 

and Measurement of Dislocations on Free-Standing GaN Wafers”, Phys. Stat. Sol. (c), 0 (7), 2460-2463, (2003).  
 
202. L.J. Schowalter, G.A. Slack, J.B. Whitlock, K. Morgan, S.B. Schujman, B. Raghothamachar, M. Dudley, and K.R. 

Evans, “ Fabrication of Native, Single-Crystal AlN Substrates”,  Phys. Stat. Sol. (c), 0 (7), 1997-2000, (2003). 
 
203. R. Dalmau, B. Raghothamachar, M. Dudley, R. Schlesser, Z. Sitar, Mat. Res. Soc. Symp. Proc., 798 (GaN and Related 

Alloys--2003),  287-291 (2003). 
 
204. X. Zhang, B. Raghothamachar, D.L. Meier, M. Dudley, and S. Mahajan, “A study on dendritic web silicon growth”.      

Extended Abstracts and Papers, 13th Workshop on Crystalline Silicon Solar Cell Materials and Processes, Vail, CO, 
United States, Aug. 10-13, 2003, Editor(s): Sopori, Bhushan L,  Publisher: National Renewable Energy Laboratory,  
Golden, CO, pp. 73-76 (2003).   

 
205. W.M. Vetter and M. Dudley, “Characterization of defects in 3C-SiC Crystals”, J. Cryst. Growth, 260, 201-208, 

(2004). 
 
206. W.M. Vetter, R. Nagarajan, J.H. Edgar, and M. Dudley, “Double Positioning Twinning in Icosohedral B12As2 Thin 

Films Grown by Chemical Vapor Deposition”, Materials Letts., 58, 1331-1335, (2004). 
 
207. J. Bai, M. Dudley, B. Raghothamachar, P. Gouma, B.J. Skromme, L. Chen, P.J. Hartlieb, E. Michaels and J. Kolis, 

“Correlated Structural and Optical Characterization of Ammonothermally-Grown Bulk GaN”, Appl. Phys. Letts., 84, 
3289-3291, (2004). 

 
208. W.M. Vetter and M. Dudley, “Micropipes and the Closure of Axial Screw Dislocation Cores in Silicon Carbide Single 

Crystals”, J. Appl. Phys., 96, 348-353, (2004). 
 

First Solar Exhibit 2018, Page 49 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



209. W.M. Vetter and M. Dudley, “The Contrast of Inclusions Compared with that of Micropipes in Back-Reflection 
Synchrotron White Beam Topographs of SiC”, J. Appl. Cryst., 37, 200-203, (2004). 

 
210. W.D. Cho, X.-R. Huang, and M. Dudley, “Exact Formulation for Pi-Polarization Waves of Dynamical X-ray 

Diffraction”, Acta Cryst., A60, 195-197, (2004). 
 
211. X.-R. Huang, M. Dudley, W. Cho, R.S. Okojie, and P.G. Neudeck, “Characterization of SiC Epitaxial Structures using 

High-Resolution X-ray Diffraction Techniques” in Silicon Carbide and Related Materials 2003, R. Madar, J. Camassel, 
and E. Blanquet (Eds.), Materials Science Forum, 457-460, 157-162, Trans Tech Publications, Switzerland, (2004). 

 
212. X. Ma, M. Dudley, T. Sudarshan, “Nondestructive Defect Characterization of SiC Epilayers and its Significance for 

SiC Device Research” in Silicon Carbide and Related Materials 2003, R. Madar, J. Camassel, and E. Blanquet (Eds.), 
Materials Science Forum, 457-460, 601-604, Trans Tech Publications, Switzerland, (2004). 

 
213. J. Bai, G. Dhanaraj, P. Gouma, M. Dudley, and M. Mynbaeva, “Porous SiC for HT Chemical Sensing Devices: An 

Assessment of its Thermal Stability” in Silicon Carbide and Related Materials 2003, R. Madar, J. Camassel, and E. 
Blanquet (Eds.), Materials Science Forum, 457-460, 1479-1482, Trans Tech Publications, Switzerland, (2004). 

 
214. G. Dhanaraj, M. Dudley, R.H. Ma, H. Zhang, and V. Prasad,  “Design and Fabrication of Physical Vapor Transport 

System for the Growth of SiC Crystals”, Review Sci. Instrum., 75, 2843-2847, (2004). 
 
215. B. Liu, J.H. Edgar, Z. Gu, D. Zhuang, B. Raghothamachar, M. Dudley, A. Sarua, M. Kuball, H.M. Meyer, “The 

Durability of Various Crucible Materials for Aluminum Nitride Crystal growth by Sublimation”, MRS Internet 
Journal of Nitride Semicond. Res., 9, Art. No. 6, (2004). 

 
216. J. Bai, M. Dudley, L. Chen, B. J. Skromme, P. J. Hartlieb, E. Michaels, J. W. Kolis, B. Wagner, R. F. Davis, U. 

Chowdhury and R. D. Dupuis, “Relationship of basal plane and prismatic stacking faults in GaN to low temperature 
photoluminescence peaks at ~3.4eV and ~3.2eV”, Mater. Res. Soc. Symp. Proc., 831, E11.37 (2005).  

 
217. B. Raghothamachar, M. Dudley, B. Wang, M. Callahan, D. Bliss, P. Konkapaka, H. Wu, and M. Spencer, “X-ray 

Characterization of GaN Single Crystal  Layers Grown by the Ammonothermal Technique on HVPE GaN Seeds and 
by the Sublimation Technique on Sapphire Seeds”, Mater. Res. Soc. Symp. Proc., 831, E8.23, (2005).  

 
218. B. Raghothamachar, M. Dudley, R. Dalmau, R. Schlesser, and Z. Sitar, “Synchrotron White Beam X-ray Topography 

(SWBXT) and High Resolution Triple Axis Diffraction Studies on AlN layers Grown on 4H- and 6H-SiC Seeds” , 
Mater. Res. Soc. Symp. Proc., 831, E8.24, (2005). 

 
219. Y. Wang, G.N. Ali, M.K. Mikhov, V. Vaidyanathan, B.J. Skromme, B. Raghothamachar, and M. Dudley, “Correlation 

Between Morphological Defects, Electron Beam Induced Current Imaging, and the Electrical Properties of 4H-SiC 
Schottky Diodes, J. Appl. Phys., 97, 013540-1 – 013540-10, (2005). 

 
220. B. Liu, J.H. Edgar, B. Raghothamachar, M. Dudley, A. Sarua, M. Kuball, H.M. Meyer, J.Y. Lin, H.X. Jiang, A. Sarua, 

and M. Kuball, “Free Nucleation of Aluminum Nitride Single Crystals in HPBN Crucible by Sublimation”, Mater. 
Sci. & Engin. B, 117, 99-104, (2005). 

 
221. J. Bai, M. Dudley, L. Chen, B. J. Skromme, B. Wagner, R. F. Davis, U. Chowdhury and R. D. Dupuis, “Structural 

defects and luminescence features in heteroepitaxial GaN grown on on-axis and misoriented substrates”, J. Appl. 
Phys., 97, 116101, (2005). 

 
222. X. R. Huang, J. Bai, M. Dudley, R. D. Dupuis and U. Chowdhury “Epitaxial tilting of GaN grown on vicinal surfaces 

of sapphire”, Appl. Phys. Letts, 86, 211916, (2005). 
 
223. V. Noveski, R. Schlesser, B. Raghothamachar, M. Dudley, S. Mahajan, S. Beaudoin, and Z. Sitar, “Seeded Growth of 

Bulk AlN Crystals and Grain Evolution in Polycrystalline AlN Boules”, J. Cryst. Growth, 279, 13-19, (2005). 
 
224. W.M. Vetter, H. Tsuchida, I. Kamata, and M. Dudley, “Simulation of Threading Dislocation Images in X-ray 

Topographs of Silicon Carbide Homo-Epilayers”, J. Appl. Cryst., 38, 442-447, (2005). 
 

First Solar Exhibit 2018, Page 50 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



225. G. Dhanaraj, B. Raghothamachar, J. Bai, H. Chung and M. Dudley, “Synchrotron X-ray topographic characterization 
of defects in InP bulk crystals”, Proceedings of the 17th Indium Phosphide and related materials conference, 8th – 12th 
May 2005, Glasgow, Scotland, UK (CD-Rom). 

 
226. X.R. Huang, J. Bai, M. Dudley, B. Wagner, R.F. Davis, Y. Zhu, “Step-controlled strain relaxation in vicinal surface 

epitaxy of nitrides”, Phys. Rev. Letts., 95, 086101-1 - 086101-4, (2005). 
 
227. Jie Bai, X-Huang, M. Dudley, B. Wagner, R.F. Davis, L. Wu, and Y. Zhu, “Intersecting Basal Plane and Prismatic 

Stacking Fault Structures and their Formation Mechanisms in GaN”, J. Appl. Phys., 98, 063510-1 - 063510-9, (2005). 
 
228. M. D. Hollingsworth, M. L. Peterson, J. R. Rush, M. E. Brown, M. J. Abel, A. A. Black, M. Dudley, B. 

Raghothamachar, U. Werner-Zwanziger, E. J. Still, J. A. Vanecko,  "Memory and Perfection in Ferroelastic Inclusion 
Compounds," Cryst. Growth Des., 5, 2100-2116 (2005). 

 
229. J. Luo, D. Shah, C.F. Klemenz, M. Dudley and H. Chen, “The Czochralski Growth of Large Diameter La3Ga5.5Ta0.5O14 

Crystals Along Different Orientations”,  J Cryst. Growth, 287, 300-304, (2006). 
 
230. J. Bai, M. Dudley, W. H. Sun, H. M. Wang and M. Asif Khan, “Reduction of Threading Dislocation Densities in 

AlN/Sapphire Epilayers Driven by Growth Mode Modification”,  Appl. Phys. Lett., 88, 051903, (2006). 
 
231. C.H. Su, S.L. Lehoczky, C. Li, B. Raghothamachar, M. Dudley, J. Szoke, and P. Barczy, Mater. Science Forum, 508, 

117-124, (2006). 
 
232. G. Dhanaraj, M. Dudley, Y. Chen, B. Ragothamachar, B. Wu and H. Zhang, “Epitaxial Growth and Characterization 

of Silicon Carbide Films”, J Cryst. Growth, 287, 344-348, (2006).  
 
233. B. Raghothamachar, J. Bai, M. Dudley, R. Dalmau, D. Zhuang, Z. Herro, R. Schlesser, Z. Sitar, B. Wang, M. Callahan, 

D. Bliss, P. Konkapaka and M.Spencer, “Characterization of Bulk Grown GaN and AlN Single Crystal Materials”, J 
Cryst. Growth, 287, 349-353, (2006). 

 
234. P. Konkapaka, B. Raghothamachar, M. Dudley, Y. Makarov, and M.Spencer “Crystal Growth and Characterization of 

Thick GaN LayersGrown by Oxide Vapor Transport Technique,” J Cryst. Growth, 289, 140-144, (2006). 
 
235. W. Vetter and M. Dudley, “The Character of Micropipes in Silicon Carbide Single Crystals”, Phil. Mag., 86, 1209-

1225, (2006). 
 
236. B. Raghothamachar, G. Dhanaraj, J. Bai and M. Dudley, “Defect Analysis in Crystals using X-ray Topography,” 

Microscopy Research and Technique, 69, 343-358, (2006) (Invited Paper). 
 
237. J. Bai, X. Huang, M. Dudley, “Intersecting Basal Plane and Prismatic Plane Stacking Fault Structures in GaN/AlN 

epilayers on on-axis and off-cut 6H-SiC substrates”, in “GaN, AlN, InN and Related Materials”, M. Kuball, T.H. 
Myers, J.M. Redwing, and T. Mukai (Eds.),  Mater. Res. Soc. Symp. Proc., 892, FF22-02.1-FF22-02.6, (2006). 

 
238. B. Wu, J. Bai, V. L. Tassev, M. Lal Nakarmi, W. Sun, X. Huang, M. Duley, H. Zhang, D. F. Bliss, J. Lin, H. Jiang, J. 

Yang, M. Asif Khan, “Stress Evolution during the Early Stages of AlN Vapor Growth”, in “GaN, AlN, InN and Related 
Materials”, M. Kuball, T.H. Myers, J.M. Redwing, and T. Mukai (Eds.), Mater. Res. Soc. Symp. Proc.,  892, FF26-
01.1-FF26-01.6, (2006). 

 
239. S. Wang, B. Raghothamachar, M. Dudley and A. Timmerman, “Crystal Growth and Defect Characterization of AlN 

Single Crystals,” in “GaN, AlN, InN and Related Materials”, M. Kuball, T.H. Myers, J.M. Redwing, and T. Mukai 
(Eds.), Mater. Res. Soc. Symp. Proc.,  892, FF30-06.1-FF30-06.6, (2006). 

 
240. B. Raghothamachar, P. Konkapaka, H. Wu, M. Dudley and M. Spencer, “Structural Chracterization of GaN Single 

Crystal Layers Grown by Vapor Transport from a Gallium Oxide Powder Source,” in “GaN, AlN, InN and Related 
Materials”, M. Kuball, T.H. Myers, J.M. Redwing, and T. Mukai (Eds.), Mater. Res. Soc. Symp. Proc.,  892, FF30-
07.1-FF30-07.6, (2006). 

 

First Solar Exhibit 2018, Page 51 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



241. Y. Chen, G. Dhanaraj, H. Chen, W. Vetter, M. Dudley, and H. Zhang, “Chemical Vapor Deposition and Defect 
Characterization of Silicon Carbide Epitaxial Films” in “Progress in Semiconductor Materials V - Novel Materials and 
Electronic and Optoelectronic Applications, L.J. Olafsen, A. Saxler, M.C. Wanke, and R.M. Biefield (Eds.), Mater. 
Res. Soc. Symp. Proc., 891, EE12-11.1-EE12-11.6, (2006). 

 
242. G. Wang, K. Sawicka, Y. Ji, X. Huang, M. Dudley, and P.-I. Gouma, “Fabrication and Characterization of Molybdenum 

Oxide Nanofibers/Nanowhiskers by Electrospinning”, in “Nanoparticles and Nanostructures in Sensors and Crystals,” 
C.-J. Zhong, N. A. Kotov, W. Daniell and F.P. Zamborini (Eds.),  Mater. Res. Soc. Symp. Proc., 900E, O03-22.1-
O03-22.6, (2006). 

 
243. M. Dudley, J. Bai, X. Huang, W.M. Vetter, G. Dhanaraj and B. Raghothamachar “Synchrotron White Beam X-ray 

Topography, Transmission Electron Microscopy and High Resolution X-ray Diffraction Studies of Defects and Strain 
Relaxation Processes in Wide Bandgap Semiconductor Crystals and Thin Films”, Mater. Science in Semicon. 
Process., 9,  315-322, (2006). 

 
244. J. Bai, X. Huang, M. Dudley “High resolution TEM observation of AlN grown on SiC and sapphire substrates”,  Mater. 

Science in Semicon. Process., 9, 180-183, (2006). 
 
245. M.P. Volz, M. Schweizer, B. Raghothamachar, M. Dudley, J. Szoke, S.D. Cobb and F.R. Szofran, “X-ray 

Characterization of Detached-Grown Germanium Crystals”, J Cryst. Growth, 290, 446-451, (2006). 
 
246. X. Wang, D. Cai, H. Zhang, and M. Dudley, “Novel Method for High Speed SiC Vapor Growth”, in “Silicon Carbide 

– Materials, Processing, and Devices”, M. Dudley, M.A. Capano, T. Kimoto, and A.R. Powell, and S. Wang (Eds.), 
Mater. Res. Soc. Symp. Proc., 911, 0911-B09-04, 17-28, Warrendale, PA, (2006). 

 
247. R. Okojie, X. Huang, M. Dudley, M. Zhang, and P. Pirouz, “Process-induced Deformations and Stacking Faults in 4H-

SiC”, in “Silicon Carbide – Materials, Processing, and Devices”, M. Dudley, M.A. Capano, T. Kimoto, and A.R. 
Powell, and S. Wang (Eds.), Mater. Res. Soc. Symp. Proc., 911, 0911-B07-02, 145-150, Warrendale, PA, (2006). 

 
248. Y. Chen, G. Dhanaraj, M. Dudley, H. Zhang, R. Ma, Y. Shishkin and S. Saddow, “Multiplication of Basal Plane 

Dislocations via Interaction with c-Axis Threading Dislocations in 4H-SiC”, in “Silicon Carbide – Materials, 
Processing, and Devices”, M. Dudley, M.A. Capano, T. Kimoto, and A.R. Powell, and S. Wang (Eds.), Mater. Res. 
Soc. Symp. Proc., 911, 0911-B09-04, 151-156, Warrendale, PA, (2006). 

 
249. G. Dhanaraj, Y. Chen, H. Chen, H. Zhang, and M. Dudley, “Growth Mechanism and Dislocation Characterization of 

Silicon Carbide Epitaxial Films”, in “Silicon Carbide – Materials, Processing, and Devices”, M. Dudley, M.A. Capano, 
T. Kimoto, and A.R. Powell, and S. Wang (Eds.), Mater. Res. Soc. Symp. Proc., 911, 0911-B05-27, 157-162, 
Warrendale, PA, (2006). 

 
250. H. Chen, G. Wang, Y. Chen, X. Jia, J. Bai, and M. Dudley, “The Formation Mechanism of Carrot Defects in SiC 

Epifilms ”, in “Silicon Carbide – Materials, Processing, and Devices”, M. Dudley, M.A. Capano, T. Kimoto, and A.R. 
Powell, and S. Wang (Eds.), Mater. Res. Soc. Symp. Proc., 911, 0911-B05-24,  163-168, Warrendale, PA, (2006). 

 
251. H. Chen, B. Raghothamachar, W. Vetter, M. Dudley, Y. Wang, B.J. Skromme, “Effects of Different Defect Types On 

the Performance of Devices Fabricated On a 4H-SiC Homoepitaxial Layer”, in “Silicon Carbide – Materials, 
Processing, and Devices”, M. Dudley, M.A. Capano, T. Kimoto, and A.R. Powell, and S. Wang (Eds.), Mater. Res. 
Soc. Symp. Proc., 911, 0911-B12-03, 169-174, Warrendale, PA, (2006). 

 
252. I. Kamata, H. Tsuchida, W. Vetter, and M. Dudley, “High- Resolution X-Ray Topography of Dislocations in 4H-SiC 

Epilayers”, in “Silicon Carbide – Materials, Processing, and Devices”, M. Dudley, M.A. Capano, T. Kimoto, and A.R. 
Powell, and S. Wang (Eds.), Mater. Res. Soc. Symp. Proc., 911, 0911-B05-11, 175-180, Warrendale, PA, (2006). 

 
253. G. Wang, X. Huang, M. Dudley, P.I. Gouma, X. Yang, “Electrospun Tungsten Oxide Nanofibers: Fabrication and 

Characterization”, “Nanostructured Materials and Hybrid Composites for Gas Sensors and Biomedical Applications”, 
E. Comini, P.I. Gouma, V. Guidi, D. Kubinski (Eds.), Mater. Res. Soc. Symp. Proc., 915, 0915-R06-15, Warrendale, 
PA, (2006). 

 

First Solar Exhibit 2018, Page 52 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



254. D. Zhuang, Z.G. Herro,R. Schlesser, B. Raghothamachar, M. Dudley, and Z. Sitar, “Seeded Growth of AlN Crystals 
on Non-Polar Seeds Via Physical Vapor Transport”, J. Electron. Mater., 35, 1513-1517, (2006). 

 
255. Y. Chen, G. Dhanaraj, M. Dudley and H. Zhang, “Thermodynamic Studies of Carbon in Liquid Silicon Using the 

Central Atoms Model”, J. Amer. Ceram. Soc., 89, 2922-2925, (2006). 
 
256. P.G. Neudeck, A.J. Trunek, D.J. Spry, J.A. Powell, H. Du, M. Skowronski, X.R. Huang, and M. Dudley, “CVD Growth 

of 3C-SiC on 4H/6H Mesas”, Chem Vap. Depos., 12, 531-540, (2006). 
 
257. G. Wang, Z.K. Tan, X.Q. Liu, S. Chawda, J.S. Koo, V. Samuilov, and M. Dudley, “Conducting MWNT/poly(vinyl 

acetate) composite nanofibres by electrospinning”, Nanotechnology 17 (23), 5829-5835, (2006). 
 
258. G. Wang, Y. Ji, X.R. Huang, X.Q. Yang, P.I. Gouma, and M. Dudley, “Fabrication and characterization of 

polycrystalline WO3 nanofibers and their application for ammonia sensing” J. Phys. Chem. B 110 (47): 23777-23782 
(2006). 

 
259. G. Dhanaraj, Y. Chen, M. Dudley and H. Zhang, “Growth and Surface Morphologies of 6H-SiC Bulk and Epitixial 

Crystals”, in Silicon Carbide and Related Materials 2005, R.P. Devaty, D.J. Larkin, and S. Saddow (Eds.), Materials 
Science Forum, 527-529, 67-70, Trans Tech Publications, Switzerland, (2006). 

 
260. W.M. Vetter, H. Tsuchida, I. Kamata, and M. Dudley, “Simulation of Threading Edge Dislocation Images in X-ray 

Topographs of Silicon Carbide Homo-Epilayers”, in Silicon Carbide and Related Materials 2005, R.P. Devaty, D.J. 
Larkin, and S. Saddow (Eds.), Materials Science Forum, 527-529, 411-414, Trans Tech Publications, Switzerland, 
(2006). 

 
261. E.T. Emorhokpor, E. Carlson, J. Wan, A-D. Weber, C. Basceri, R. Sandhu, J. Oliver, F. Burkeen, A. Somanchi, V. 

Velidandla, F. Orazio, A. Blew, M. Goorsky, M. Dudley and W.M. Vetter, “Comparison Between measurement 
Techniques Used for Determination of the Micropipe Density in SiC Substrates”, in Silicon Carbide and Related 
Materials 2005, R.P. Devaty, D.J. Larkin, and S. Saddow (Eds.),  Materials Science Forum, 527-529, 443-446, Trans 
Tech Publications, Switzerland, (2006). 

 
262. B. Raghothamachar, R. Dalmau, M. Dudley, R. Schlesser, D. Zhuang, Z. Herro, and Z. Sitar, “Structural 

Characterization of Bulk AlN Single CrystalsGrown from Self-Seeding and Seeding by SiC Substrates”, in Silicon 
Carbide and Related Materials 2005, R.P. Devaty, D.J. Larkin, and S. Saddow (Eds.), Materials Science Forum, 527-
529, 1497-1500, Trans Tech Publications, Switzerland, (2006). 

 
263. Z. Gu, J. H. Edgar, B. Raghothamachar, M. Dudley, D. Zhuang and Z. Sitar, “The effect of Aluminum Nitride-Silicon 

Carbide Alloy Buffer Layers on the Sublimation Growth of Aluminum Nitride on SiC (0001) Substrates”, in Silicon 
Carbide and Related Materials 2005, R.P. Devaty, D.J. Larkin, and S. Saddow (Eds.), Materials Science Forum, 527-
529, 1497-1500, Trans Tech Publications, Switzerland, (2006). 

 
264. J. Bai, X.R. Huang, B. Raghothamachar, M. Dudley, B. Wagner, R. F. Davis, L. Wu and Y. Zhu, “Strain Relaxation 

of GaN/AlN Films Grown on Vicinal and On-Axis SiC Substrates”, in Silicon Carbide and Related Materials 2005, 
R.P. Devaty, D.J. Larkin, and S. Saddow (Eds.), Materials Science Forum, 527-529, 1513-1516, Trans Tech 
Publications, Switzerland, (2006).  

 
265. G. Dhanaraj, M. Dudley, D. Bliss, M. Callahan and M. Harris, “Growth and process induced dislocations in zinc oxide 

crystals”, J Cryst. Growth, 297, 74-79, (2006). 
 
266. J. Bai, J.-S. Park, Z. Cheng, M. Curtin, B. Adekore, M. Carroll, A. Lochtefeld, and M. Dudley, “Study of the Defect 

Eliminations Mechanisms in Aspect Ratio Trapping Ge Growth”, Appl. Phys. Letts., 90, 101902-1 – 102902-3, 
(2007). 

 
267. G. Wang, Y. Ji, L. Zhang, Y. Zhu, P.-I. Gouma and M. Dudley, “Synthesis of Molybdenum Oxide Nanoplatelets during 

Crystallization of the Precursor Gel from its Hybrid Nanocomposites,” Chem. Mater., 19, 979-981, (2007).  
 
268. G. Dhanaraj, Y. Chen, H. Chen, D. Cai, H. Zhang, and M. Dudley, “Chemical Vapor Deposition of Silicon Carbide 

Epitaxial Films and Their Defect Characterization”, J. Electron. Mater., 36, 332-339, (2007). 

First Solar Exhibit 2018, Page 53 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



 
269. Y. Chen, H. Chen, N. Zhang, M. Dudley, and R. Ma, “Investigation and of Low Angle Grain Boundaries in Hexagonal 

Silicon Carbide” in “Advances in III-V Nitride Semiconductor Materials and Devices”, C.R. Abernathy, H. Jiang, and 
J.M. Zavada (Eds.), Mater. Res. Soc. Symp. Proc., 955E, 0955-107-50 (6 pages), Warrendale, PA, (2007) 

 
270. G. Wang, Z. Tan, X .Liu, V. Samuilov, and M. Dudley, “Conductive MWNT/Poly (Vinyl Acetate) Composite 

Nanofibers by Electrospinning”, in “Nanowires and Carbon Nanotubes-Science and Applications”, P. Bandaru, M. 
Endo, I. Kinloch, and A. M. Rao (Eds.), Mater. Res. Soc. Symp. Proc., 963,  0963-Q20-24 (6 pages), Warrendale, PA, 
(2007). 

 
271. Y. Chen, M. Dudley, K.X. Liu and R.E. Stahlbush, “Observations of the Influence of Threading Dislocations on the 

Recombination Enhanced Partial Dislocation Glide in 4H-Silicon Carbide Epitaxial Layers”, Appl. Phys. Letts., 90, 
171930-1 – 171930-3, (2007). 

 
272. Y. K. W. Kirchner, K. A. Jones, M. A. Derenge, M. Dudley and A. Powell, "Mosaicity and Wafer Bending in SiC 

Wafers as Measured by Double and Triple Crystal X-Ray Rocking Curve and Peak Position Maps", in Silicon Carbide 
and Related Materials 2006, N. Wright, C.M. Johnson, K. Vassilevski, I. Nikitina, and A. Horsfall (eds.), Materials 
Science Forum, 556-557, 213-216, Trans Tech Publications, Switzerland,  (2007) 

 
273. Y. Chen, G. Dhanaraj, W. Vetter, R. Ma and M. Dudley, “Behavior of Basal Plane Dislocations and Low Angle Grain 

Boundary Formation in Hexagonal Silicon Carbide”, in Silicon Carbide and Related Materials 2006, N. Wright, C.M. 
Johnson, K. Vassilevski, I. Nikitina, and A. Horsfall (eds.), Materials Science Forum, 556-557, 231-234, (2007) 

 
274. Z. Gu, J.H. Edgar, B. Raghothamachar, M. Dudley, D. Zhuang, Z. Sitar, and D.W. Coffey, “Sublimation growth of 

Aluminum Nitride on Silicon Carbide Substrate with Aluminum Nitride-Silicon Carbide Transition Layer”, J. Mater. 
Res., 22, 675-680, (2007). 

 
275. I. Kamata, H. Tsuchida, W.M. Vetter, and M. Dudley,  “High-Resolution X-ray Topography of Dislocations in 4H-

SiC Epilayers”,  J. Mater. Res., 22, 845-849, (2007).  
 
276. Y. Chen, M. Dudley, K. X. Liu, and R. E. Stahlbush, “Interaction between Basal Stacking Faults and Threading 

Dislocations in 4H-Silicon Carbide Epitaxial Layers”, in “Semiconductor Defect Engineering-Materials, Synthetic 
Structures, and Devices II”, S. Ashok, J. Chevallier, P. Kiesel, and T. Ogino (Eds.),  Mater. Res. Soc. Symp. Proc., 
994, 0994-F12-03, Warrendale, PA, (2007). 

 
277. H. Chen, G. Wang, M. Dudley, L. Zhang, Y. Zhu, and J. Edgar, “Defect Structures in B12As2 Epitaxial Films Grown 

on c-Plane and a-Plane 6H-SiC Substrates”, in “Semiconductor Defect Engineering-Materials, Synthetic Structures, 
and Devices II”, S. Ashok, J. Chevallier, P. Kiesel, and T. Ogino (Eds.),  Mater. Res. Soc. Symp. Proc., 994, 0994-
F03-01, Warrendale, PA, (2007). 

 
278. M. Gurvitch, S. Luryi, A. Polyakov, A. Shabalov, M. Dudley, G. Wang, S. Ge, V. Yakovlev, “VO2 Films with Strong 

Semiconductor to Metal Phase Transition Prepared by the Precursor Oxidation Process,” J. Appl. Phys., 102, 033504-
1 – 033504-13, (2007). 

  
279. Y. Chen, G. Dhanaraj, M. Dudley, E. K. Sanchez, and M. F. MacMillan, "Sense determination of micropipes via 

grazing-incidence synchrotron white beam x-ray topography in 4H silicon carbide", Appl. Phys. Lett. 91, 071917 
(2007). 

  
280. Y. Chen and M. Dudley, "Direct determination of dislocation sense of closed-core threading screw dislocations using 

synchrotron white beam x-ray topography in 4H silicon carbide", Appl. Phys. Lett., 91, 141918 (2007). 
 
281. X.R. Huang, D.R. Black, A.T. Macrander, J. Maj, Y. Chen and M. Dudley, "High-Geometrical-Resolution Imaging of 

Dislocations in SiC Using Monochromatic Synchrotron Topography", Appl. Phys. Lett., 91, 231903 (2007). 
 
282. C.H. Su, S.L. Lehoczky, B. Raghothamachar, and M. Dudley, “Crystal growth and Characterization of CdTe Grown 

by Vertical Gradient Freeze”, Mater. Sci. & Engin., B147, 35-42, (2008). 
 

First Solar Exhibit 2018, Page 54 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



283. Y. Chen, N. Zhang, M. Dudley, J.D. Caldwell, K.X. Liu, R.E. Stahlbush, X. Huang, A.T. Macrander and D.R. Black, 
“Investigation of electron-hole recombination-activated partial dislocations and their behavior in 4H-SiC epitaxial 
layers,” J. Electronic Materials, 37, 706-712, (2008). 

 
284. Y. Chen, M. Dudley, E.K. Sanchez and M.F. MacMillan, “Simulation of grazing-incidence synchrotron white beam 

X-ray topographic images of micropipes in 4H-SiC and determination of their dislocation senses”, J. Electronic 
Materials, 37, 713-720, (2008). 

 
285. J. C. Gray, J. W. Pomeroy, M. Kuball, Z. Xu, J. H. Edgar, H. Chen, and M. Dudley, “An investigation of phonon decay 

in B12As2 by Raman scattering spectroscopy”, J. Appl. Phys., 103, 093537-1 - 093537-6, (2008). 
 
286. H. Chen, G. Wang, M. Dudley, Z. Xu, J. H. Edgar, T. Batten, M. Kuball, L. Zhang, and Y. Zhu, “Single-crystalline 

B12As2 on m-plane (1-100) 15R-SiC”, Appl. Phys. Lett., 92, 231917, (2008). 
 
287.  H. Chen, G. Wang, M. Dudley, L. Zhang, L. Wu, Y. Zhu, Z. Xu, J. H. Edgar, and M. Kuball, “Defect structures in 

B12As2 epitaxial layers grown on (0001) 6H-SiC”, J. Appl. Phys., 103, 123508-1 – 123508-9, (2008).  
 
288. Y. Chen, N. Zhang, M. Dudley, E.K. Sanchez, M.F. MacMillan, X. Huang, “Studies of c-Axis Threading Screw 

Dislocations in Hexagonal SiC”, in “Silicon Carbide – Materials, Processing, and Devices”, M. Dudley, C.M. Johnson, 
A.R. Powell, and S.H. Ryu (Eds.), Mater. Res. Soc. Symp. Proc., Vol. 1069, D02-03, Warrendale, PA, (2008). 

 
289. Y. Chen, N. Zhang, M. Dudley, J.D. Caldwell, K.X. Liu, R.E. Stahlbush, X. Huang, A.T. Macrander and D.R. Black, 

“Determination of Core-structure of Shockley Partial Dislocations in 4H-SiC”,  in “Silicon Carbide – Materials, 
Processing, and Devices”, M. Dudley, C.M. Johnson, A.R. Powell, and S.H. Ryu (Eds.), Mater. Res. Soc. Symp. Proc., 
Vol. 1069, D03-03, Warrendale, PA, (2008). 

 
290. N.Zhang, Y. Chen and M. Dudley, “Stress Mapping of SiC Wafers by Synchrotron White Beam X-ray 

Reticulography”, in “Silicon Carbide – Materials, Processing, and Devices”, M. Dudley, C.M. Johnson, A.R. Powell, 
and S.H. Ryu (Eds.), Mater. Res. Soc. Symp. Proc., Vol. 1069, D07-07, Warrendale, PA, (2008). 

 
291. H. Chen, G. Wang, M. Dudley, L. Zhang, Y. Zhu, Z. Yu, Y. Zhang, J.H. Edgar, J. Gray, and M. Kuball, 

“Characterization and Growth Mechanism of B12As2 Epitaxial Layer Grown on (1-100) 6H-SiC with (1-100) 15R-
SiC Inclusions”, in “Silicon Carbide – Materials, Processing, and Devices”, M. Dudley, C.M. Johnson, A.R. Powell, 
and S.H. Ryu (Eds.), Mater. Res. Soc. Symp. Proc., Vol. 1069, D08-03, Warrendale, PA, (2008). 

 
292. J.A. Freitas, M. Murthy, S. Maximenko, P. B. Klein, J. D. Caldwell, O. J. Glembocki, Y. Chen, R. Balaji, M. Dudley, 

B. Vanmil, R. Myers-Ward, D. K. Gaskill, C. R. Eddy, G. Chung and M. J. Loboda, “Mapping Point and Extended 
Defects in Wide Bandgap Substrates, Epitaxial Films, and Device Structures by Luminescence Techniques”, in “Silicon 
Carbide – Materials, Processing, and Devices”, M. Dudley, C.M. Johnson, A.R. Powell, and S.H. Ryu (Eds.), Mater. 
Res. Soc. Symp. Proc., Vol. 1069,  Warrendale, PA, (2008).  

 
293. M. Dudley, N. Zhang, Y. Chen, and E.K. Sanchez, “Analysis and Control of Structural Defects in Silicon Carbide 

Epitaxial Layers”, in Proceedings of 5th International Symposium on Advanced Science and Technology of Silicon 
Materials, Kona, Hawaii, Nov10-14, 2008, pp. 154-158, Japan Society for the Promotion of Science, 145th Committee 
on Processing and Characterization of Crystals, (2008). 

 
294. Y. Chen, N. Zhang, X. R. Huang, D. R. Black and M. Dudley, “Studies of the Distribution of Elementary Threading 

Screw Dislocations In 4H Silicon Carbide Wafer”, in Silicon Carbide, III-Nitrides, and Related Materials 2007, S. 
Yoshida, S. Nishino, H. Harima, and T. Kimoto (Eds.),  Materials Science Forum, 600-603,  301-304, (2009). 

 
295. Y. Chen, M. Dudley, E. K. Sanchez and M. F. MacMillan, “Sense Determination of Micropipes via Grazing-incidence 

Synchrotron White Beam X-ray Topography in 4H-Silicon Carbide”, in Silicon Carbide, III-Nitrides, and Related 
Materials 2007, S. Yoshida, S. Nishino, H. Harima, and T. Kimoto (Eds.),   Materials Science Forum, 600-603,  297-
300, (2009). 

 
296. Y. Chen, R. Balaji, M. Dudley, M. Murthy, J. A. Freitas Jr. and S. Maximenko, “Mapping of Defects in Large-Area 

Silicon Carbide Wafers via Photoluminescence and its Correlation with Synchrotron White Beam X-ray Topography”, 

First Solar Exhibit 2018, Page 55 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



in Silicon Carbide, III-Nitrides, and Related Materials 2007, S. Yoshida, S. Nishino, H. Harima, and T. Kimoto (Eds.),  
Materials Science Forum, 600-603, 549-552, (2009). 

 
297. Y. Chen, M. Dudley, K. X. Liu, J. D. Caldwell and R. E. Stahlbush, “Synchrotron X-ray Topographic Studies of 

Recombination Activated Shockley Partial Dislocations in 4H-SiC Epitaxial Layers”, in Silicon Carbide, III-Nitrides, 
and Related Materials 2007, S. Yoshida, S. Nishino, H. Harima, and T. Kimoto (Eds.),   Materials Science Forum, 
600-603,  357-360, (2009). 

 
298. M. F. MacMillan, E. K. Sanchez, M. Dudley, Y. Chen and M. J. Loboda, “Micropipe Dissociation through Thick n+ 

Buffer Layer Growth”, in Silicon Carbide, III-Nitrides, and Related Materials 2007, S. Yoshida, S. Nishino, H. Harima, 
and T. Kimoto (Eds.),  Materials Science Forum, 600-603,  167-170, (2009). 

 
299. M. Dudley, Y. Chen and X. R. Huang, “Aspects of Dislocation Behavior in SiC”, in Silicon Carbide, III-Nitrides, and 

Related Materials 2007, S. Yoshida, S. Nishino, H. Harima, and T. Kimoto (Eds.),  Materials Science Forum, 600-
603,  261-266, (2009). 

 
300. P. Wu, M. Yoganathan, I. Zwieback, Y. Chen and M. Dudley, “Characterization of Dislocations and Micropipes in 4H 

n+ SiC Substrates”, in Silicon Carbide, III-Nitrides, and Related Materials 2007, S. Yoshida, S. Nishino, H. Harima, 
and T. Kimoto (Eds.),  Materials Science Forum, 600-603,  333-336, (2009). 

 
301. I. Kamata, M. Nagano, H. Tsuchida, Y. Chen and M. Dudley, “High Resolution Topography Analysis on Threading 

Edge Dislocations in 4H-SiC Epilayers”, in Silicon Carbide, III-Nitrides, and Related Materials 2007, S. Yoshida, S. 
Nishino, H. Harima, and T. Kimoto (Eds.),  Materials Science Forum, 600-603,  305-308, (2009). 

 
302. J.J. Carvajal, B. Raghothamachar, O. Silvestre, H. Chen, M.C. Pujol, V. Petrov, M. Dudley, M. Aguilo and F. Diaz, 

“Effect of Structural Stress on the Laser Quality of Highly Doped Yb:KY(WO4)(2)/KY(WO4)(2) and 
Yb:KLu(WO4)(2)/KLu(WO4)(2) Epitaxial Structures” Crystal Growth & Design, 9,  653-656, (2009). 

 
303. I. Kamata, M. Nagano, H. Tsuchida, Y. Chen, and M. Dudley, “Investigation of Character and Spatial Distribution of 

Threading Edge Dislocations in 4H-SiC Epilayers by High-Resolution Topography”,  J Cryst. Growth, 311, 1416-
1422, (2009). 

 
304. N. Zhang, Y. Chen, Y. Zhang, M. Dudley and R.E. Stahlbush, “Nucleation Mechanism of Dislocation Half-Loop 

Arrays in 4H-Silicon Carbide Homo-Epitaxial Layers”, Appl. Phys. Lett., 94, 122108, (2009). 
 
305. R. Wang, R. Ma and M. Dudley, “Reduction of Chemical Reaction Mechanism for Halide Assisted Silicon Carbide 

Epitaxial Film Deposition”, Ind. Eng. Chem. Res., 48, 3860-3866, (2009). 
 
306. M. Dudley, N. Zhang, and Y. Chen “Development of Methods for Dislocation Characterization in SiC Materials and 

Devices”, in Proceedings of International Workshop on 3C-SiC Heteroepitaxy and Workshop on Advanced 
Semiconductor Materials and devices for Power Electronics Applications, V. Raineri and F. Roccaforte (Eds.), Catania, 
Italy, May 6-8, 2009, pp.79-82, Consiglio Nazionale delle Ricerche Instituto per la Microelettronica e Microsistemi, 
(2009). 

 
307. B. Raghothamachar, V. Sarkar, M. Dudley, V. Noveski, and S. Sharan, “A Novel X-ray Diffraction-based Technique 

for Complete Stress State Mapping of Packaged Silicon Dies ” in “Packaging, Chip-Package Interactions, and Solder 
Materials Challenges”, P. A. Kohl, P. S. Ho, P. Thompson and R. Aschenbrenner (Eds), Mater. Res. Soc. Symp. Proc., 
Vol. 1158E,  Warrendale, PA, (2009).  

 
308. Y. Zhang, H. Chen, N. Zhang, M. Dudley, Y. Gong，M. Kuball, Z. Xu, Y. Zhang, J.H. Edgar, L. Zhang, and Y. Zhu 

“Origins of Twinned Microstructures in B12As2 Epilayers Grown on (0001) 6H-SiC and Their Influence on Physical 
Properties”, in “Nuclear Radiation Detection Materials-2009”, D.L. Perry, A. Burger, L. Franks, K. Yasuda, and M. 
Fiederle (Eds), Mater. Res. Soc. Symp. Proc., Vol. 1164,  Warrendale, PA, (2009).  

 
309. P. Lu, R. Collazo, R.F. Dalmau, G. Durkaya, N. Dietz, B. Raghothamachar, M. Dudley and Z. Sitar, “Seeded growth 

of AlN bulk crystals in m- and c-orientation”,  J Cryst. Growth, 312, 58-63, (2009). 
  

First Solar Exhibit 2018, Page 56 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



310. M. Dudley, N. Zhang, Y. Zhang, B. Raghothamachar, S. Byrappa, G. Choi, E. K. Sanchez, D. Hansen, R. Drachev, 
and M.J. Loboda, “Characterization of 100 mm Diameter 4H-Silicon Carbide CrystalsWith Extremely Low Basal Plane 
Dislocation Density”, in Silicon Carbide, III-Nitrides, and Related Materials 2009, A.J. Bauer, P. Friedrichs, M. 
Krieger, G. Pensl, R. Rupp and T. Seyller (Eds.),  Materials Science Forum, 645-648, 291-294, (2010).  

 
311. M. Dudley, N. Zhang, Y. Zhang, B. Raghothamachar and E. K. Sanchez,  “Nucleation of c-axis Screw Dislocations at 

Substrate Surface Damage During 4H-Silicon Carbide Homo-Epitaxy” , (in Silicon Carbide, III-Nitrides, and Related 
Materials 2009, A.J. Bauer, P. Friedrichs, M. Krieger, G. Pensl, R. Rupp and T. Seyller (Eds.),  Materials Science 
Forum, 645-648, 295-298, (2010).  

 
312. S. Bakalova, Y. Gong, C. Cobet, N. Esser, Y. Zhang, J. H. Edgar, Y. Zhang, M. Dudley, and M. Kuball, “Energy band 

structure and optical response function of icosahedral B12As2:A spectroscopic ellipsometry and first-principles 
calculational study”, Phys. Rev., B 81, 075114-1 - 075114-10, (2010). 

 
313. G. Dhanaraj, B. Raghothamachar and M. Dudley, “X-ray Characterisation of Zinc oxide Single Crystal Substrates”, 

Materials Research Innovations, 14, 34-37, (2010).  
 

314. M. Dudley, S. Byrappa, H. Wang, F. Wu, Y. Zhang, B. Raghothamachar, G. Choi, E. Sanchez, D. Hansen, R. Drachev, 
and M. Loboda, “Analysis of Dislocation Behavior in Low Dislocation Density, PVT-Grown, Four-Inch Silicon 
Carbide Single Crystals” in Silicon Carbide 2010 — Materials, Processing, and Devices, (S.E. Saddow, E. Sanchez, 
F. Zhao, M. Dudley (Eds.), Mater. Res. Soc. Symp. Proc., 1246, 1246-B02-02, Warrendale, PA, (2010). 

 
315. Y. Zhang, H. Chen, M. Dudley, Y. Zhang, J. Edgar, Y. Gong, S. Bakalova, M. Kuball, L. Zhang, D. Su, K. Kisslinger, 

and Y. Zhu, “Mechanism for Improved Quality B12As2  Epitaxial Films on (0001) 4H-SiC Substrates by Tilting toward 
[1-100] Direction”, ” in Silicon Carbide 2010 — Materials, Processing, and Devices, (S.E. Saddow, E. Sanchez, F. 
Zhao, M. Dudley (Eds.), Mater. Res. Soc. Symp. Proc., 1246, 1246-B04-02, Warrendale, PA, (2010). 

 
316. D.T.J. Hurle and M. Dudley, “Comments on “Analysis of twin formation in sphalerite-type compound semiconductors: 

A model study on bulk InP using statistical methods by M. Neubert, A. Kwasniewski and R. Fornari” J. Crystal Growth 
310 (2008) 5270”,   J Cryst. Growth, 312, 1659-1660, (2009). 

 
317. B. Raghothamachar, J. Carvajal, M.C. Pujol, X. Mateos, R. Solé, M. Aguiló, F. Díaz, and M. Dudley, “Synchrotron X-

Ray Topography Study of Structural Defects and Strain in Epitaxial Structures of Yb- and Tm-Doped Potassium Rare-
Earth Double Tungstates and Their Influence on Laser Performance”,  J. Electronic Materials, 39, 823-829, (2010). 

 
318. Y. Zhang, H. Chen, G. Choi, B. Raghothamachar, M. Dudley, J. Edgar, K. Grasza, E. Tymicki, L. Zhang, D. Su, and 

Y. Zhu, “Nucleation Mechanism of 6H-SiC Polytype Inclusions Inside 15R-SiC Crystals”, J. Electronic Materials, 
39, 799-804, (2010). 

 
319. Y. Gong,  M. Tapajna, S. Bakalova, Y. Zhang, J. H. Edgar, Y. Zhang, M. Dudley, M. Hopkins, and M. Kuball 

“Demonstration of boron arsenide heterojunctions: A radiation hard wide band gap semiconductor device” Appl. Phys. 
Lett., 96, 223506, (2010).   

 
320. S Bakalova, Y Gong, C Cobet, N Esser, Y Zhang, J H Edgar, Y Zhang, M Dudley  and M Kuball, “Electronic 

excitations in B12As2 and their temperature dependence by vacuum ultraviolet ellipsometry”, J. Phys.: Condens. 
Matter, 22, 395801, (2010), (5pp). 

 
321. W. Bolanos, M. Segura, J. Cugat, J.J. Carvajal, X. Mateos, M.C. Pujol, R. Sole, F. Diaz, M. Aguilo, U. Griebner, V. 

Petrov, G. Lifante, B. Raghothamachar, and M. Dudley, “Crystal growth and characterization of epitaxial layers of 
laser and nonlinear optical materials for thin-disk and waveguide laser applications”, Optical Materials, 32,1380-
1384, ( 2010). 

 
322. Y. Gong,Y. Zhang, M. Dudley, Y. Zhang,J. H. Edgar, P. J. Heard, and M. Kuball, “Thermal Conductivity and Seebeck 

Coefficients of Icosahedral Boron Arsenide Films on Silicon Carbide”, J. Appl. Phys., 108, 084906-1  - 084906-7, 
(2010). 

 
323. M. Dudley, S. Byrappa, H. Wang, F. Wu, B. Raghothamachar, G. Choi, S. Sun, E. K. Sanchez, D. Hansen, R. Drachev, 

S. Mueller,  and M. J. Loboda, “Formation Mechanism of Stacking Faults in PVT 4H-SiC Created by Deflection of 

First Solar Exhibit 2018, Page 57 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



Threading Dislocations with Burgers Vector c+a,“ in Silicon Carbide, III-Nitrides, and Related Materials 2010, 
Edouard V. Monakhov, Tamás Hornos and Bengt. G. Svensson (Eds.),  Materials Science Forum, 679-680, 269-272, 
(2011).  

 
324. C. Whitely, A. Mayo, J.H. Edgar, Y. Gong, M. Kuball, Y. Zhang, and M. Dudley, “Solution Growth and 

Characterization of Icosahedral Boron Arsenide (B12As2)”, in “Boron and Boron Compounds – from Fundamentals to 
Applications”, J.H. Edgar, M. Kuball and M. Dudley (Eds.), Mater. Res. Soc. Symp. Proc., 1307E, Warrendale, PA, 
1307-cc02-04, (2011). 

 
325. C. Whitely, A. Mayo, J.H. Edgar, M. Dudley and Y. Zhang “Defect Selective Etching of Icosahedral Boron Arsenide 

(B12As2) Single Crystals in Molten Potassium Hydroxide,” in “Boron and Boron Compounds – from Fundamentals to 
Applications”, J.H. Edgar, M. Kuball and M. Dudley (Eds.), Mater. Res. Soc. Symp. Proc., 1307E, Warrendale, PA, 
1307-cc05-18, (2011). 

 
326. Y. Zhang, H. Chen, M. Dudley, Y. Zhang, J.H. Edgar, Y. Gong, S. Bakalova, M. Kuball, L. Zhang, D. Su and Y. Zhu, 

“Elimination of Degenerate Epitaxy in the Growth of High Quality B12As2 Single Crystalline Epitaxial Films”, in 
“Boron and Boron Compounds – from Fundamentals to Applications”, J.H. Edgar, M. Kuball and M. Dudley (Eds.), 
Mater. Res. Soc. Symp. Proc., 1307E, 1307-cc02-03, Warrendale, PA, (2011). 
 

327. Y. Zhang, J.H. Edgar, Y. Zhang, M. Dudley, Z. Zhu,  Y. Gong, S. Bakalova, and M. Kuball, “Electrical Properties of 
Silicon Doped Icosahedral Boron Arsenide (B12As2) Epitaxial Layers on Silicon Carbide”, in “Boron and Boron 
Compounds – from Fundamentals to Applications”, J.H. Edgar, M. Kuball and M. Dudley (Eds.), Mater. Res. Soc. 
Symp. Proc., 1307E, Warrendale, PA, (2011). 

 
328. Y. Gong, S. Bakalova, Y. Zhang, M. Dudley, Y. Zhang, J.H. Edgar and M. Kuball, “Electrical Properties of 

B12As2/SiC Heterojunction Diodes and their Dependence on Microstructure”, to appear in “Boron and Boron 
Compounds – from Fundamentals to Applications”, J.H. Edgar, M. Kuball and M. Dudley (Eds.), Mater. Res. Soc. 
Symp. Proc., 1307E, Warrendale, PA, (2011). 

 
329. S. Bakalova, Y. Gong, C. Cobet, N. Esser, Y. Zhang, J.H. Edgar, Y. Zhang, M. Dudley and M. Kuball, “Anisotropic 

Dielectric Response of Epitaxial B12As2 Films”, to appear in “Boron and Boron Compounds – from Fundamentals to 
Applications”, J.H. Edgar, M. Kuball and M. Dudley (Eds.), Mater. Res. Soc. Symp. Proc., 1307E, Warrendale, PA, 
(2011). 

 
330. M. Dudley, F. Wu, H. Wang, S. Byrappa, B. Raghothamachar, G. Choi, S. Sun, E. K. Sanchez, D. Hansen, R. Drachev, 

S. G. Mueller, and M. J. Loboda, “ Stacking Faults Created by the Combined Deflection of Threading Dislocations of 
Burgers Vector c and c+a During the Physical Vapor Transport Growth of 4H–SiC”  Appl. Phys. Lett., 98,  232110-
1 - 232110-1, (2011). 

 
331. H. Wang, F. Wu, S. Byrappa, S. Sun, B. Raghothamachar, M. Dudley, E. K. Sanchez, D. Hansen, R. Drachev, S. G. 

Mueller, and M. J. Loboda, “Basal Plane Dislocation Multiplication via the Hopping Frank-Read Source Mechanism 
in 4H-SiC“, Appl. Phys. Lett., 100,  172105-1 - 172105-4, (2012). 

 
332. B. Raghothamachar,R. Dalmau, B. Moody, S. Craft, R. Schlesser, J. Xie, R. Collazo, M. Dudley, and Z. Sitar, “Low 

Defect Density Bulk AlN Substrates for High Performance Electronics and Optoelectronics” in Silicon Carbide and 
Related Materials 2011, R.P. Devaty, M. Dudley, T. P. Chow and P.G. Neudeck (Eds.),  Materials Science Forum, 
717-720, 1287-1290, (2012).  

 
333. A.J. Trunek, P.G. Neudeck, A.A. Woodworth, J.A. Powell, D.J. Spry, B.Raghothamachar, and M. Dudley, “Lateral 

Growth Expansion of 4H/6H-SiC m-plane Pseudo Fiber Crystalsby Hot Wall CVD Epitaxy” in Silicon Carbide and 
Related Materials 2011, R.P. Devaty, M. Dudley, T. P. Chow and P.G. Neudeck (Eds.),  Materials Science Forum, 
717-720, 33-36, (2012).  

 
334. H. Wang, S. Byrappa, F. Wu, B. Raghothamachar, M. Dudley, E. K. Sanchez, D. Hansen, R. Drachev, S. G. Mueller 

and M. J. Loboda,  “Basal Plane Dislocation Multiplication via the Hopping Frank-Read Source Mechanism and 
Observations of Prismatic Glide in 4H-SiC,” in Silicon Carbide and Related Materials 2011, R.P. Devaty, M. Dudley, 
T. P. Chow and P.G. Neudeck (Eds.),  Materials Science Forum, 717-720, 327-330, (2012).  

 

First Solar Exhibit 2018, Page 58 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



335. F. Wu, H. Wang, S. Byrappa,.B. Raghothamachar, M. Dudley, E.K. Sanchez,.D. Hansen, R. Drachev, S.G. Mueller 
and M.J. Loboda, “Synchrotron X-ray Topography Studies of the Propagation and Post-Growth Mutual Interaction of 
Threading Growth Dislocations with c-component of Burgers Vector in PVT-Grown 4H-SiC,” in Silicon Carbide and 
Related Materials 2011, R.P. Devaty, M. Dudley, T. P. Chow and P.G. Neudeck (Eds.),  Materials Science Forum, 
717-720, 343-346, (2012).  

 
336. S. Byrappa, F. Wu, H. Wang, B. Raghothamachar, M. Dudley, E.K. Sanchez,.D. Hansen, R. Drachev, S.G. Mueller 

and M.J. Loboda, “Deflection of Threading Dislocations with Burgers vector c/c+a observed in 4H-SiC PVT –Grown 
Substrates with Associated Stacking faults,” in Silicon Carbide and Related Materials 2011, R.P. Devaty, M. Dudley, 
T. P. Chow and P.G. Neudeck (Eds.),  Materials Science Forum, 717-720, 347-350, (2012).  

 
337. F Wu., S. Byrappa., H. Wang, Y. Chen, B. Raghothamachar, M. Dudley, E.K. Sanchez, G. Chung,, D. Hansen, 

S.G.Mueller and M. J. Loboda, “Simulation of Grazing-Incidence Synchrotron X-ray Topographic Images of 
Threading c+a Dislocations in 4H-SiC”, Mater. Res. Soc. Symp. Proc., Vol. 1433 pp mrss12-1433-h02-04  (2012).     
         

338. H. Wang, F Wu., S. Byrappa., S. Shun, B. Raghothamachar, M. Dudley, E.K. Sanchez, G. Chung,, D. Hansen, 
S.G.Mueller and M. J. Loboda, “Combined Application of Section and Projection Topography to Defect Analysis in 
PVT-Grown 4H-SiC”, Mater. Res. Soc. Symp. Proc., Vol. 1433 pp mrss12-1433-h03-06 (2012). 
 

339. M. Dudley, H. Wang, F. Wu., S. Byrappa, S. Shun, B. Raghothamachar, E. K Sanchez, G. Chung, D. Hansen, S. G. 
Mueller and M. J. Loboda, “Synchrotron Topography Studies of Growth and Deformation-Induced Dislocations in 4H-
SiC”, Mater. Res. Soc. Symp. Proc., Vol. 1433 (2012).  

 
340. A.A. Woodworth, A.Sayir, P.G. Neudeck, B. Raghothamachar and M. Dudley, “Characterization of 4H <000-1> 

Silicon Carbide Films Grown by Solvent-Laser Heated Floating Zone”, Mater. Res. Soc. Symp. Proc., Vol. 1433 pp 
mrss12-1433-h04-14 (2012).  

 
341. Y. Zhang, H. Chen, M. Dudley, Y. Zhang, J.H. Edgar, Y. Gong, S. Bakalova, M. Kuball, L. Zhang, D. Su, and Y. Zhu, 

“Growth mechanisms and defect structures of B12As2 epilayers grown on 4H-SiC substrates,” J. Cryst. Growth, 352, 
3-8, (2012). 

 
342. St.G. Müller, E.K. Sanchez, D.M. Hansen, R.D. Drachev, G. Chung, B. Thomas, J. Zhang, M.J. Loboda, M. Dudley, 

H. Wang, F. Wu, S. Byrappa, B. Raghothamachar, and G. Choi, “Volume production of high quality SiC substrates 
and epitaxial layers: Defect trends and device applications,” J. Cryst. Growth, 352, 39-42, (2012). 

 
343. F Wu., S. Byrappa., H. Wang, B. Raghothamachar, M. Dudley, P. Wu, X. Xu and I. Zwieback, “Characterization and 

Formation Mechanism of Six Pointed Star-Type Stacking Faults in 4H-SiC”, J. Electronic Materials, 42, 787-793, 
(2013). 

 
344. H. Wang, S. Shun. M. Dudley, S. Byrappa, F. Wu, B. Raghothamachar, G. Chung, E.K. Sanchez, S.G. Mueller, D. 

Hansen, and M. J. Loboda, “Quantitative Comparison Between Dislocation Densities in Offcut 4H-SiC Wafers 
Measured Using Synchrotron X-ray Topography and Molten KOH Etching,” J. Electronic Materials, 42, 794-798, 
(2013). 

 
345. B. Raghothamachar,Y. Yang, R. Dalmau, B. Moody, S. Craft, R. Schlesser, M. Dudley, and Z. Sitar, “Defect 

Generation Mechanisms in PVT-Grown AlN Single Crystal Boules” in Silicon Carbide and Related Materials 2012, 
A.A. Lebedev, S. Y. Davidov, P.A. Ivanov and M. Levinshtein (Eds.), Materials Science Forum, 740-742, 91-94, 
(2013).  

 
346. F. Wu., S. Byrappa., H. Wang, Y. Chen, B. Raghothamachar, M. Dudley, E.K. Sanchez, G. Chung,, D. Hansen, 

S.G.Mueller and M. J. Loboda, “The Nucleation and Propagation of Threading Dislocations with c-Component of 
Burgers Vector in PVT-Grown 4H-SiC”, in Silicon Carbide and Related Materials 2012, A.A. Lebedev, S. Y. Davidov, 
P.A. Ivanov and M. Levinshtein (Eds.), Materials Science Forum, 740-742, 217-220, (2013).  

 
347. T. Zhou, B. Raghothamachar, F. Wu and M. Dudley, “Grazing Incidence X-ray Topographic Studies of Threading 

Dislocations in Hydrothermal Grown ZnO Single Crystal Substrates,” Mater. Res. Soc. Symp. Proc., Vol. 1494, DOI: 
10.1557/opl.2013.261, (2013).  

 

First Solar Exhibit 2018, Page 59 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411

http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=8852279&fulltextType=RA&fileId=S1946427413002613
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=8852279&fulltextType=RA&fileId=S1946427413002613


348. K.Shenai, M. Dudley, and R.F. Davis, “Current Status and Emerging Trends inWide Bandgap (WBG)Semiconductor 
Power Switching Devices,” ECS Journal of Solid State Science and Technology, 2 (8) N3055-N3063 (2013). 

 
349. M. Dudley, B. Raghothamachar, H. Wang, F Wu., S. Byrappa, G. Chung, E.K. Sanchez, S.G.Mueller, D. Hansen, and 

M. J. Loboda, Synchrotron X-ray Topography Studies of the Evolution of the Defect Microstrucutre in Physical Vapor 
Transport Grown 4H-SiC Single Crystals, ECS Transactions, 58 (4), 315-324, (2013). 

 
350. K. Shenai, M. Dudley, and R.F. Davis, “Rugged Electrical Power Switching in Semiconductors: A Systems Approach”, 

Proc. of the IEEE, 102 (1), 35-52, (2013). 
 

351. A.A.Woodworth, P.G.Neudeck, A.Sayir, F.Solá, M.Dudley, and B.Raghothamachar, “Investigation of single crystal 
4H-SiC growth by the Solvent–Laser Heated Floating Zone technique,” J. Crys. Growth, 392, 34–40,  (2014). 

 
352. H. Wang, F. Wu., M. Dudley, B. Raghothamachar, G. Chung, J. Zhang, B. Thomas, E.K. Sanchez, S.G. Mueller,  D. 

Hansen, and M. J. Loboda, “Measurement of Critical Thickness for the Formation of Interfacial Dislocations and Half 
Loop Arrays in 4H-SiC Epilayer via X-ray Topography”, in Silicon Carbide and Related Materials 2013, H. Okumura, 
H. Harima, T. Kimoto, M. Yoshimoto, H. Watanabe, T. Hatayama, H. Matsuura, T. Funaki and Y. Sano (Eds.), 
Materials Science Forum, 778-780, 328-331, (2014).  

 
353. H. Wang, F. Wu., S. Byrappa, Y. Yang, B. Raghothamachar, M. Dudley, G. Chung, J. Zhang, B. Thomas, E.K. 

Sanchez, S.G. Mueller,  D. Hansen, and M. J. Loboda, “Study of V and Y shape Frank-type Stacking Faults Formation 
in 4H-SiC Epilayer”, in Silicon Carbide and Related Materials 2013, H. Okumura, H. Harima, T. Kimoto, M. 
Yoshimoto, H. Watanabe, T. Hatayama, H. Matsuura, T. Funaki and Y. Sano (Eds.), Materials Science Forum, 778-
780, 332-337, (2014).  

 
354. O.Y. Goue, B. Raghothamachar, M. Dudley, A.J. Trunek, P.G. Neudeck, A.A. Woodworth, D.J. Spry, "Structural 

characterization of lateral-grown 6H-SiC a/m-plane seed crystals by hot wall CVD epitaxy", MRS Proceedings 1693 
(2014)   

 
355. T. Zhou, B. Raghothamachar, F. Wu, R. Dalmau, B. Moody, S. Craft, R. Schlesser, M. Dudley and Z. Sitar, 

“Characterization of Threading Dislocations in PVT-Grown AlN Substrates via x-Ray Topography and Ray Tracing 
Simulation”, J. Electronic Materials, 43 (4), 838-842, (2014). 

 
356. H. Wang, F. Wu, S. Byrappa, B. Raghothamachar, M. Dudley, P. Wu, I. Zwieback, A. Souzis, G. Ruland, and T. 

Anderson,“Synchrotron Topography Studies of the Operation of Double-Ended Frank-Read Partial Dislocation 
Sources in 4H-SiC,” J. Cryst. Growth, 401, 423-430, (2014). 

 
357. K. Shenai, A. Christou, M. Dudley, B. Ragothamachar and R. Singh, “Crystal Defects in Wide Bandgap 

Semiconductors,” ECS Transactions, 61 (4) 283-293 (2014). 
 

358. F. Wu, H. Wang, B. Raghothamachar, M. Dudley, Stephan G. Mueller, G. Chung, E.K. Sanchez, D. Hansen, M. J. 
Loboda, L. Zhang, D. Su, K. Kisslinger, and E. Stach, “A method to determine fault vectors in 4H-SiC from stacking 
sequences observed on high resolution transmission electron microscopy images,” J. Appl. Phys., 116, 104905-1 -
104905-9,  (2014). 

 
359. F. Wu, H. Wang, B. Raghothamachar, M. Dudley, Stephan G. Mueller, G. Chung, E.K. Sanchez, D. Hansen, M. J. 

Loboda, L. Zhang, D. Su, K. Kisslinger, and E. Stach, “A method to determine fault vectors in 4H-SiC from stacking 
sequences observed on high resolution transmission electron microscopy images,” J. Appl. Phys., 116, 169901-1,  
(2014). 

 
360. H. Wang, F. WU, Y. Yang, J. Guo, B. Raghothamachar, M. Dudley, J. Zhang, G. Chung, B. Thomas, E. K. Sanchez, 

S. G. Mueller, D. Hansen and M. J, Loboda, “Studies of Relaxation Processes and Basal Plane Dislocations in CVD 
Grown Homoepitaxial Layers of 4H-SiC" in “Gallium Nitride and Silicon Carbide Power Technologies 4”, K. Shenai, 
M. Bakowski, M. Dudley, N. Ohtani (Eds.), ECS Tansactions, 64 (7) 213-222 (2014) 

  
361. H. Wang, F. WU, Y. Yang, J. Guo, B. Raghothamachar, M. Dudley, J. Zhang, G. Chung, B. Thomas, E. K. Sanchez, 

S. G. Mueller, D. Hansen and M. J, Loboda. “Characterization of Defects in SiC Substrate and Epilayers”, in “Gallium 

First Solar Exhibit 2018, Page 60 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



Nitride and Silicon Carbide Power Technologies 4”, K. Shenai, M. Bakowski, M. Dudley, N. Ohtani (Eds.),ECS 
Transactions, 64 (7) 145-152 (2014) 

  
362. H. Wang, F. WU, Y. Yang, J. Guo, B. Raghothamachar, M. Dudley, J. Zhang, G. Chung, B. Thomas, E. K. Sanchez, 

S. G. Mueller, D. Hansen and M. J, Loboda. “Stacking Fault Formation during Homo-Epitaxy of 4H-SiC”, in “Gallium 
Nitride and Silicon Carbide Power Technologies 4”, K. Shenai, M. Bakowski, M. Dudley, N. Ohtani (Eds.),  ECS 
Transactions, 64 (7) 125-131 (2014).  

 
363. O.Y. Goue, B. Raghothamachar, M. Dudley, A.J. Trunek, P.G. Neudeck, A.A. Woodworth, D.J. Spry, "Structural 

characterization of lateral-grown 6H-SiC a/m-plane seed crystals by hot wall CVD epitaxy", Mater. Res. Soc. Symp. 
Proc., 1693 (2014) 

 
364. Y.Q. Gao, H.Y. Zhang, J. Song, S. Song, Q.R. Liang, M. Ning, C. Gao, X.J. Wang, Y.M. Zong, H.H. Wang and M. 

Dudley, “High Quality 100 mm 4H-SiC Substrates,” in Silicon Carbide and Related Materials 2014, D. Chaussende 
and G. Ferro (Eds.), Materials Science Forum, 821-823, 51-55, (2015).  

 
365. F.Z. Wu, H.H. Wang, Y. Yang, J.Q. Guo, B. Raghothamachar, M. Dudley, S.G. Mueller, G. Chung, E.K. Sanchez, D. 

Hansen, M.J. Loboda, L.H. Zhang, D. Su, K. Kisslinger and E. Stach, “Stacking Fault Formation via 2D Nucleation in 
PVT Grown 4H-SiC,”  in Silicon Carbide and Related Materials 2014, D. Chaussende and G. Ferro (Eds.), Materials 
Science Forum, 821-823, 85-89, (2015).  

 
366. H. Wang, F. Wu, Y. Yang, J. Guo, B. Raghothamachar, T.A. Venkatesh, M. Dudley, J. Zhang, G. Chung, B. Thomas, 

E.K. Sanchez, S.G. Mueller, D. Hansen and M.J. Loboda, “Studies of the Origins of Half Loop Arrays and Interfacial 
Dislocations Observed in Homoepitaxial Layers of 4H-SiC,” in Silicon Carbide and Related Materials 2014, D. 
Chaussende and G. Ferro (Eds.), Materials Science Forum, 821-823, 319-322, (2015).  

 
367. K. Shenai, B. Raghothamachar, M. Dudley, and A. Christou, “In-situ Characterization of Defect Dynamics in 4H-SiC 

Power Diodes under High-Voltage Stressing”, ECS Transactions, 66 (1),  205-216 (2015). 
 

368. B. Padavala, C.D. Frye, Z. Ding, R. Chen, M. Dudley, B. Raghothamachar, N. Khan, and J.H. Edgar, “Preparation, 
properties, and characterization of boron phosphide films on 4H- and 6H-silicon carbide” Solid State Sciences 47, 55-
60, (2015). 

 
369. H. Wang, M. Dudley, F. Wu, Y. Yang, B. Raghothamachar, J. Zhang, G. Chung, B. Thomas, E.K. Sanchez, S.G. 

Mueller, D. Hansen, and M. J. Loboda, “Studies of the Origins of Half-Loop Arrays and Interfacial Dislocations 
Observed in Homoepitaxial Layers of 4H-SiC,” J. Electronic Materials, 44 (5), 1268-1274, (2015). 

 
370. F. Wu, H. Wang, B. Raghothamachar, M. Dudley, G. Chung, J. Zhang, B. Thomas, E.K. Sanchez, S.G. Mueller, D. 

Hansen, M. J. Loboda, L. Zhang, D. Su, K. Kisslinger, and E. Stach, “Characterization of V-shaped Defects in 4H-SiC 
Homoepitaxial Layers”, J. Electronic Materials, 44 (5), 1293-1299, (2015). 

 
371. J. Guo, Y. Yang, F. Wu, O. Y. Goue, B. Raghothamachar, and M. Dudley, “Direct Determination of Burgers Vectors 

of Threading Mixed Dislocations in 4H-SiC c-Plane Wafers Grown By PVT Method, in “Gallium Nitride and Silicon 
Carbide Power Technologies 5”, K. Shenai, M. Dudley, N. Ohtani, M. Bakowski (Eds.), ECS Tansactions, 69 (11) 
33-38, (2015). 

 
372. Y. Yang, J. Guo, O. Y. Goue, H. Wang, F. Wu, B. Raghothamachar, M. Dudley, G. Chung, J. Quast, E. Sanchez, I. 

Manning and Darren Hansen, “Double Shockley stacking fault formation in higher doping regions of PVT-grown 4H-
SiC wafers” ”, in “Gallium Nitride and Silicon Carbide Power Technologies 5”, K. Shenai, M. Dudley, N. Ohtani, M. 
Bakowski (Eds.), ECS Tansactions, 69 (11) 39-46, (2015). 

 
373. H. Wang, M. Dudley, J. Zhang, B. Thomas, G. Chung, E. K. Sanchez, D. Hansen, and S. G. Mueller, “X-ray 

Topography Studies of Relaxation during the Homo-Epitaxy of 4H-SiC”, in “Synthesis, Processing and Mechanical 
Properties of Functional Hexagonal Materials,” M. Albrecht , S. Aubry , R. Collazo , R. K. Mishra and C-C. Wu (Eds.),  
Mater. Res. Soc. Symp. Proc., Vol. 1741, DOI: http://dx.doi.org/10.1557/opl.2015.73  (2015).  

  

First Solar Exhibit 2018, Page 61 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



374. Y. Yang, J. Guo, , Ouloide Goue, B. Raghothamachar, M. Dudley, G. Chung, E. Sanchez, J. Quast, I. Manning, and D. 
Hansen, ”Effect of Doping Concentration Variations in PVT-grown 4H-SiC Wafers”, J. Electronic Materials, 45 (4), 
2066-2070, (2016). DOI: 10.1007/s11664-016-4378-8 
 

375. J. Guo, Y. Yang, F. Wu, J.J. Sumakeris, R.T. Leonard, Ouloide Goue, B. Raghothamachar, and M. Dudley, “Direct 
Determination of Burgers Vectors of Threading Mixed Dislocations in 4H-SiC Grown By PVT Method”, J. Electronic 
Materials, 45 (4), 2045-2050, (2016). DOI: 10.1007/s11664-015-4317-0 

 
376. O.Y. Goue, B. Raghothamachar, Y. Yang, J. Guo, M. Dudley, K. Kisslinger, A.J. Trunek, P.G. Neudeck, D.J. Spry and 

A.A. Woodworth, "Study of defect structures in 6H-SiC a/m plane pseudofiber crystals grown by hot-wall CVD 
epitaxy", J. Electronic Materials, , 45 (4), 2078-2086, (2016). DOI: 10.1007/s11664-015-4185-7 

 
377. J. Guo, Y. Yang, F. Wu, J.J. Sumakeris, R.T. Leonard, Ouloide Goue, B. Raghothamachar, and M. Dudley, “Using ray 

tracing simulations for direct determination of Burgers vectors of threading mixed dislocations in 4H-SiC c-plane 
wafers grown by PVT method ”, in Silicon Carbide and Related Materials 2015, F. La Via and F. Roccaforte (Eds.), 
Materials Science Forum, 858, 15-18, (2016). 
 

378. J.J. Sumakeris, R.T. Leonard, E. Deyneka, Y. Khlebnikov, A.R.Powell, J. Seaman, M.J. Paisley, V. Tsvetkov, J. Guo, 
Y. Yang, M. Dudley and E. Balkas, “Dislocation Characterization in 4H SiC Crystals”, in Silicon Carbide and Related 
Materials 2015, F. La Via and F. Roccaforte (Eds.), Materials Science Forum, 858, 393-396, (2016). 
 

379. A.R. Powell, J.J. Sumakeris, Y. Khlebnikov, M. Paisley, R.T. Leonard, E. Deyneka, S. Gangwal, J. Ambati, V. 
Tsevtkov, J. Seaman, A. McClure, J. Guo, M. Dudley, E. Balkas, and V. Balakrishna, “Bulk Growth of Large Area 
SiC Crystals”, in Silicon Carbide and Related Materials 2015, F. La Via and F. Roccaforte (Eds.), Materials Science 
Forum, 858, 5-10, (2016). 

 
380. O.Y. Goue, Y. Yang, J. Guo, B. Raghothamachar, M. Dudley, J. Hostetler, R.L. Myers-Ward, P.B. Klein and K.D. 

Gaskill, "Correlation of lifetime mapping of 4H-SiC epilayers with structural defects using synchrotron X-ray 
topography", in Silicon Carbide and Related Materials 2015, F. La Via and F. Roccaforte (Eds.), Materials Science 
Forum, 858, 297-399, (2016). 

 
381. A. Ellison, E. Sörman, B. Sundqvist, B. Magnusson, Y. Yang, J. Guo, O. Goue, B. Raghothamachar, and M. Dudley, 

“Mapping of Threading Screw Dislocations in 4H-type SiC wafers”, in Silicon Carbide and Related Materials 2015, 
F. La Via and F. Roccaforte (Eds.), Materials Science Forum, 858, 376-379 (2016). 

 
382. J. Quast, M. Dudley, J. Guo, D. Hansen, I. Manning, S. Mueller, B. Raghothamachar, E. Sanchez, C. Whiteley, Y. 

Yang, “Post-Growth Micropipe Formation in 4H-SiC”, in Silicon Carbide and Related Materials 2015, F. La Via and 
F. Roccaforte (Eds.), Materials Science Forum 858, 367-370 (2016). 

 
383. Y. Yang, J. Guo, O. Goue, B. Raghothamachar, M. Dudley, G. Chung, E. Sanchez, J. Quast, I. Manning, D. Hansen, 

“Synchrotron X-ray Topography Analysis of Double Shockley Stacking Faults in 4H-SiC wafers”, in Silicon Carbide 
and Related Materials 2015, F. La Via and F. Roccaforte (Eds.), Materials Science Forum, 858, 105-108 (2016).  

 
384. B. Padavala, C.D. Frye, X. Wang, Z. Ding, R. Chen, M. Dudley, B. Raghothamachar, P. Lu, B.N. Flanders, and J.H. 

Edgar, “Epitaxy of Boron Phosphide on Aluminum Nitride(0001)/Sapphire Substrate”, Crystal Growth & Design, 
16, 981-987, (2016). 

 
385. Y. Gao, H. Zhang, Y. Zong, H. Wang, J. Guo, B. Raghothamachar, M. Dudley, X. Wang, “150 mm 4H-SiC Substrate 

with Low Defect Density”, in Silicon Carbide and Related Materials 2015, F. La Via and F. Roccaforte (Eds.), 
Materials Science Forum, 858, 41-44 (2016). 

 
386. M. Dudley, H. Wang, Jianqiu Guo, Yu Yang, Balaji Raghothamachar, J. Zhang, B. Thomas, G. Chung, E. K. Sanchez, 

D. Hansen and S. G. Mueller, “Current Status of the Quality of 4H-SiC Substrates and Epilayers for Power Device 
Applications,” MRS Advances, 1 (2), 91-102, (2016). Available on CJO 2016 doi:10.1557/adv.2016.63 

 
387. J. Guo, Y. Yang, F. Wu, J.J. Sumakeris, R.T. Leonard, Ouloide Goue, B. Raghothamachar, and M. Dudley, 

“Synchrotron X-ray Topographic Study on Nature of Threading Mixed Dislocations in 4H-SiC Crystals Grown by 
PVT Method”, J. Cryst. Growth 452, 39-43, (2016). 

First Solar Exhibit 2018, Page 62 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



 
388. Y. Yang, J. Guo, , Ouloide Goue, B. Raghothamachar, M. Dudley, G. Chung, E. Sanchez, J. Quast, I. Manning, and D. 

Hansen, “ Experimental Verification of the Model for Formation of Double Shockley Stacking Faults in Highly Doped 
Regions of PVT-grown 4H-SiC Wafers”, J. Cryst. Growth, 452, 35-38, (2016). 

 
389. S. Stoupin, B. Raghothamachar, and M. Dudley, Projection X-ray Topography System at 1-BM X-ray Optics Test 

ZhangInstrumentation (SRI2015)   Book Series: AIP Conference Proceedings,   Volume: 1741     Article Number: 
050018   (2016). 

 
390. A. Colli, K. Attenkofer, B. Raghothamachar, and M. Dudley, “Synchrotron X-Ray Topography for Encapsulation 

Stress/Strain and Crack Detection in Crystalline Silicon Modules,” IEEE Journal of Photovoltaics, 6 (5), 1387-1389, 
(2016). 

 
391. A. Colli, K. Attenkofer, B. Raghothamachar, and M. Dudley, “Studying the Impact of Stress/Strain on Cracks in 

Laminated Crystalline Silicon Cells: Opening the Doors of Synchrotron Facilities to the PV Module Industry,” 2016 
IEEE 43rd Photovoltaic Specialists Conference (PVSC), Portland, OR, 2643-2646, (2016) doi: 
10.1109/PVSC.2016.7750128. 

 
392. J. Guo, Y. Yang, O. Y. Goue, B. Raghothamachar, and M. Dudley, “Study on the Role of Thermal Stress on Prismatic 

Slip of Dislocations in 4H-SiC Crystals Grown by PVT Method”, ECS Transactions, 75 (12), 163-168 (2016). 
 

393. Y. Yang, J. Guo, O. Goue, B. Raghothamachar, M. Dudley, G. Chung, E. Sanchez, and I. Manning, “Investigation of 
Penetration Depth and Defect Image Contrast Formation in Grazing Incidence X-ray Topography of 4H-SiC Wafers”, 
ECS Transactions, 75 (12), 239-246 (2016). 

 
394. O. Goue, J. Guo, Y. Yang, B. Raghothamachar, M. Dudley, “Study of Minority Carrier Lifetime Killer by Synchrotron 

X-ray Topography”, ECS Transactions, 75 (12), 215-231 (2016).  
 

395. Y. Yang, J. Guo, O. Goue, B. Raghothamachar, M. Dudley, G. Chung, E. Sanchez, and I. Manning, “Investigation of 
Factors Influencing Penetration Depth in Grazing Incidence X-ray Topography of 4H-SiC Wafers”, in Silicon Carbide 
and Related Materials 2016, K. Zekentes, K.V. Vasilevskiy, and N. Frangis (Eds.), Materials Science Forum, 897, 
209-213, (2017). 

 
396. J. Guo, Y. Yang, B. Raghothamachar, J. Kim, M. Dudley, G. Chung, E. Sanchez, J. Quast, and I. Manning, “Prismatic 

Slip in PVT-Grown 4H-SiC Crystals”, Journal of Electronic Materials, 46, 2040-2044, (2017). 
 

397. J. Guo, Y. Yang, B. Raghothamachar, and M. Dudley, “Estimation of lattice strain in 4H-SiC commercial wafer by 
Synchrotron Monochromatic X-ray topographic contour mapping”, ECS Transactions, 80 (7), 245-250 (2017). 

 
398. Y. Yang, J. Guo, O. Goue, B. Raghothamachar, X. Chan, T. Kim, and M. Dudley, “Studies on Doping Concentration 

Variations in 4H-SiC Substrates Using X-ray Contour Mapping”, ECS Transactions, 80 (7), 275-283 (2017). 
 

399. J. Guo, Y. Yang, B. Raghothamachar, Taejin Kim, M. Dudley, and Jungyu Kim “Understanding the microstructures 
of triangular defects in 4H-SiC Homoepitaxial”, Journal of Crystal Growth, 480, 119-125, (2017). 

 
400. J. Guo, Y. Yang, B. Raghothamachar, M. Dudley, and S. Stoupin, “Mapping of Lattice Strain in 4H-SiC Crystals by 

Synchrotron Double-Crystal X-ray Topography”, Journal of Electronic Materials 47,  903–909, (2018). 
 

401. Y. Yang, J. Guo, B. Raghothamachar, X. Chan, T. Kim, and M. Dudley, Characterization of Strain Due to Nitrogen 
Doping Concentration Variations in Heavy Doped 4H-SiC, Journal of Electronic Materials,  47,  938–943, (2018). 

 
402. Y. Yang, J. Guo, O. Goue, J. Kim, B. Raghothamachar, M. Dudley, G. Chung, E. Sanchez, and I. Manning, “Penetration 

Depth and Defect Image Contrast Formation in Grazing-Incidence X-ray Topography of 4H-SiC Wafers,” Journal of 
Electronic Materials 47,  1218-1222, (2018). 

  
403. I. Manning, G. Chung, E. Sanchez, Y. Yang, J. Guo, O. Goue, B. Raghothamachar, M. Dudley, “Optimization of 150 

mm 4H SiC substrate crystal quality”, in Silicon Carbide and Related Materials 2017, R. Stahlbush, P. Neudeck, R. 
Devaty, M. Dudley and A. Lelis (Eds.),  Materials Science Forum, 924, 11-14, (2018). 

First Solar Exhibit 2018, Page 63 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



 
404. Y. Yang, J. Guo, B. Raghothamachar, M. Dudley, Swetlana Weit, A.N. Danilewsky, P.J. McNally, B.K. Tanner “In-

Situ Synchrotron X-ray Topography Observation of Double Ended Frank-Read Sources in PVT-grown 4H-SiC 
Wafers”, in Silicon Carbide and Related Materials 2017, R. Stahlbush, P. Neudeck, R. Devaty, M. Dudley and A. Lelis 
(Eds.), Materials Science Forum, 924, 172-175, (2018). 

 
405. J. Guo, Y. Yang, B. Raghothamachar, M. Dudley, Swetlana Weit, A.N. Danilewsky, P.J. McNally, B.K. Tanner “Direct 

Observation of Stress Relaxation Process in 4H-SiC Homoepitaxial layers via in situ Synchrotron X-ray Topography”, 
in Silicon Carbide and Related Materials 2017, R. Stahlbush, P. Neudeck, R. Devaty, M. Dudley and A. Lelis (Eds.), 
Materials Science Forum, 924, 176-179, (2018). 

 
406. S. McGuire, R. Blasi, P. Wu, E. Loukas, E. Emorhokpor, S. Dimov, X. Xu, J. Guo, Y. Yang, B. Raghothamachar, M. 

Dudley, “Automated Mapping of Micropipes in SiC wafers using Polarized-light Microscope”, in Silicon Carbide and 
Related Materials 2017, R. Stahlbush, P. Neudeck, R. Devaty, M. Dudley and A. Lelis (Eds.), Materials Science 
Forum, 924, 527-530, (2018). 

 
407. R. Dalmau, B. Moody, H.S. Craft, R. Schlesser, B. Raghothamachar, and M. Dudley, “, Single Crystal AlN Substrates 

for AlGaN-Based UV Optoelectronics and Power Electronics”, in Silicon Carbide and Related Materials 2017, R. 
Stahlbush, P. Neudeck, R. Devaty, M. Dudley and A. Lelis (Eds.), Materials Science Forum, 924, 923-926, (2018). 

 
408. T. Ailihumaer, Y. Yang, J. Guo, B. Raghothamachar, and M. Dudley, “Evaluation of Model for Determining Nitrogen 

Doping Concentration from Resultant Strain in Heavily Doped 4H-SiC Crystals”, ECS Trans., 86(12), 53-61; (2018). 
 

409. J. Guo, T. Ailihumaer, H. Peng, B. Raghothamachar, and M.  Dudley, “In-Situ Synchrotron X-Ray Topography Study 
on the Stress Relaxation Process in 4H-SiC Homoepitaxial Layers”, ECS Trans., 86(12): 75-82, (2018). 

 
410. J.A. Freitas Jr., J.C. Culbertson, N.A. Mahadik, M.J. Tadjer, S. Wu, B. Raghothamachar, M. Dudley, T. Sochacki, and 

M. Bockowski, “Homoepitaxial HVPE GaN: A potential substrate for high performance devices,” J. Cryst. Growth 
500, 104-110, (2018). 

 
411. T. Ailihumaer, B. Raghothamachar and M. Dudley, “Relationship between Basal Plane Dislocation and Local Basal 

Plane Bending in PVT-Grown 4H-SiC Crystals,” ECS Trans., 92 (7), 123-130, (2019). 
 

412. B. Raghothamachar, Y. Yang, J. Guo and M. Dudley, “Analysis of Basal Plane Dislocation Dynamics in PVT-Grown 
4H-SiC Crystals during High Temperature Treatment,” ECS Trans., 92 (7), 131-139, (2019). 

 
413. T. Ailihumaer, Y. Yang, J. Guo, B. Raghothamachar, and M. Dudley, “Studies on Lattice Strain Variation due to 

Nitrogen Doping by Synchrotron X-ray Contour Mapping Technique in PVTGrown 4H-SiC Crystals,” Journal of 
Electronic Materials,  48,  3363–3369, (2019). 

 
414. T. Ailihumaer, Y. Yang, J. Guo, and B. Raghothamachar and M. Dudley, : “X-ray Topographic Contour Mapping 

Method for Measuring Nitrogen Doping Concentration in N-doped 4H-SiC Substrates,” ”, in Silicon Carbide and 
Related Materials 2018,  P.M. Gammon, V.A. Shah, R.A. McMahon, M.R. Jennings, O. Vavasour, F. Padfield and 
P.A. Mawby (Eds.) , Materials Science Forum, 963, 336-340, (2019). 

 
415. B. Raghothamachar, Y. Yang, J. Guo, and M. Dudley ““Analysis of Basal Plane Dislocation Dynamics in 4H-SiC 

Crystals during High Temperature Treatment”, in Silicon Carbide and Related Materials 2018,  P.M. Gammon, V.A. 
Shah, R.A. McMahon, M.R. Jennings, O. Vavasour, F. Padfield and P.A. Mawby (Eds.) , Materials Science Forum, 
963, 268-271, (2019). 

 
416. I. Manning, G. Chung,, E. Sanchez, M. Dudley, T. Ailihumaer, J. Guo, O. Goue and B. Raghothamachar, “Influence 

of Dopant Concentration on Dislocation Distributions in 150mm 4H SiC Wafers,” in Silicon Carbide and Related 
Materials 2018,  P.M. Gammon, V.A. Shah, R.A. McMahon, M.R. Jennings, O. Vavasour, F. Padfield and P.A. Mawby 
(Eds.) , Materials Science Forum, 963, 60-63, (2019). 

 
417. A.B. Renz, V.A. Shah, O.J. Vavasour, Y. Bonyadi, F. Li, T. Dai, G.W.C. Baker, S. Hindmarsh, Y. Han, M. Walker, 

Y. Sharma, Y. Liu, B. Raghothamachar, M. Dudley, P.A. Mawby, and P.M. Gammon, “The improvement of Mo/4H-
SiC Schottky diodes via a P2O5 surface passivation treatment,” J. Appl. Phys., 127, 025704-1 - 025704-9, (2020). 

First Solar Exhibit 2018, Page 64 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



 
418. H. Peng, T. Ailihumaer, Y. Liu, B. Raghothamachar, and M. Dudley, “Characterization of defects and strain in the 

(AlxGa(1−x))0.5In0.5P/ GaAs system by synchrotron X-ray topography,” Journal of Crystal Growth, 533, 125458 
(7 pages), (2020). 

 
419. B. Raghothamachar, Y. Liu, H. Peng, T. Ailihumaer, F. Shadi Shahedipour-Sandvik, K.A. Jones, A. Armstrong, A.A. 

Allerman, J. Han, H. Fu , K. Fu, and Y. Zhao “X-ray topography characterization of gallium nitride substrates for 
power device development,” Journal of Crystal Growth, 544, 125709 (8 pages), (2020). 

 
420. T. Ailihumaer, H. Peng, B. Raghothamachar, M. Dudley “Relationship Between Basal Plane Dislocation Distribution 

and Local Basal Plane Bending in PVT-Grown 4H-SiC Crystals,” Journal of Electronic Materials,  49, 3455-3464, 
(2020). 

 
421. H. Peng, T. Ailihumaer, Y. Liu, B. Raghothamachar, and M. Dudley, “Ray Tracing Simulation of Images of 

Dislocations and Inclusions on X-Ray Topographs of GaAs Epitaxial Wafers,” Journal of Electronic Materials,  49,  
3472–3480, (2020). 

 
422. I. Manning, Y. Matsuda, G. Chung, E. Sanchez, M. Dudley, T. Ailihumaer, and B. Raghothamachar, “Progress in Bulk 

4H SiC Crystal Growth for 150 mm Wafer Production”,  in Silicon Carbide and Related Materials 2019,  H. Yano, T. 
Ohshima, K. Eto, S. Harada, T. Mitani and Y. Tanaka (Eds.),  Materials Science Forum, 1004,  37-43, (2020). 

 
423. T. Ailihumaer, B. Raghothamachar, M. Dudley, G. Chung, I. Manning, and E. Sanchez, “Investigation of Dislocation 

Behavior at the Early Stage of PVT-grown 4H-SiC Crystals,” in Silicon Carbide and Related Materials 2019,  H. Yano, 
T. Ohshima, K. Eto, S. Harada, T. Mitani and Y. Tanaka (Eds.),  Materials Science Forum, 1004,  44-50, (2020). 

 
424. Raf. Dalmau, J. Britt, H. Fang, B. Raghothamachar, M. Dudley and R. Schlesser, “X-Ray Topography Characterization 

of Large Diameter AlN Single Crystal Substrates”,  in Silicon Carbide and Related Materials 2019,  H. Yano, T. 
Ohshima, K. Eto, S. Harada, T. Mitani and Y. Tanaka (Eds.),  Materials Science Forum, 1004,  63-68, (2020). 

 
425. L. Yang, L.X. Zhao, H.W. Wu, Y. Liu, T. Ailihumaer, B. Raghothamachar, and M. Dudley, “Charcterization and 

Reducrtion of Defects in 4H-SiC Substrates and Homo-Epitaxial Wafers,” in Silicon Carbide and Related Materials 
2019,  H. Yano, T. Ohshima, K. Eto, S. Harada, T. Mitani and Y. Tanaka (Eds.),  Materials Science Forum, 1004,  
387-392, (2020). 

 
426. T. Ailihumaer, H. Peng, B. Raghothamachar, M. Dudley, G. Chung, I. Manning, and E. Sanchez, “Synchrotron X-ray 

Topography Study on the Relationship between Local Basal Plane Bending and Basal Plane Dislocations in PVT-
grown 4H-SiC Substrate Wafers”,  in Silicon Carbide and Related Materials 2019,  H. Yano, T. Ohshima, K. Eto, S. 
Harada, T. Mitani and Y. Tanaka (Eds.),  Materials Science Forum, 1004, 393-400, (2020). 

 
427. Y. Liu, S. Hu, H. Peng, T. Ailihumaer, B. Raghothamachar and M. Dudley, “Synchrotron X-ray Topography 

Characterization of Commercial GaN Substrates for Power electronic Applications,” ECS Trans., 98(6), 21-34, 
(2020). 

 
428. H. Peng, T. Ailihumaer, Y. Liu, B. Raghothamachara and M. Dudley, “Characterization of Hazy Morphology on 

AlInP/GaAs Epitaxial Wafers Grown by Organometallic Vapor Phase Epitaxy,” ECS Trans., 98(6), 109-116, (2020). 
 

429. T. Ailihumaer, H. Peng, Y. Liu, B. Raghothamachar, and M. Dudley, “Characterization of Dislocations in 4H-SiC 
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Grown 6H-SiC through Grazing-Incidence X-Ray Topographic Images and Ray-Tracing Simulation,” ECS Trans., 
98(6), 133-145, (2020). 
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Cryst. Growth 551, 125903, (2020), ISSN 0022-0248, https://doi.org/10.1016/j.jcrysgro.2020.125903.  
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432. H. Peng, T. Ailihumaer, F. Fujie, Z. Chen, B. Raghothamachar and M. Dudley, “Influence of Surface Relaxation on 
the Contrast of Threading Edge Dislocations in Synchrotron X-ray Topographs Under the Condition of g.b = 0 and 
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433. F.Fujie, H. Peng, T. Ailihumaer, B. Raghothamachar, M. Dudley, S. Harada, M. Tagawa, T. Ujihara, “Synchrotron X-

ray topographic image contrast variation of screw-type basal plane dislocations located at different depths below the 
crystal surface in 4H-SiC,” Acta Materialia, 208, 116746, (2021). 

 
434. Y. Liu, H. Peng, T. Ailihumaer, B. Raghothamachar, and M. Dudley, “X-ray Topography Characterization of GaN 

Substrates Used for Power Electronic Devices,” Journal of Electronic Materials,  50 (7), 2981–2989, (2021). 
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435. T. Ailihumaer, H. Peng,  Y. Liu, B. Raghothamachar, M Dudley, G. Chung, I. Manning and E. Sanchez,  “Synchrotron 

X-ray Topography Studies of Dislocation Behavior During Early Stages of PVT Growth of 4H-SiC Crystals,” Journal 
of Electronic Materials, 50 (7), 3258–3265, (2021), https://doi.org/10.1007/s11664-021-08827-6. 

 
436. H. Peng,  T. Ailihumaer, Y. Liu, K. Kisslinger, X. Tong, B. Raghothamachar, M Dudley, “Characterization of Hazy 
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439. S. Hu, H. Fang, Y. Liu, H. Peng, T. Ailihumaer, Q. Cheng, Z. Chen, R. Dalmau, J. Britt, R. Schlesser, B. 

Raghothamachar and M. Dudley, “Prismatic Slip in AlN Crystals Grown By PVT,”  ECS Trans., 104 (7), 57-64, 
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4H-SiC Lattice Damage After Novel High Energy Ion Implantation,” ECS Trans., 104 (7), 75-83, (2021). 
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442. Y. Liu, H. Peng, Z. Chen, T. Ailihumaer, Q. Cheng, S. Hu, B. Raghothamachar and M. Dudley, “Microstructure 
Analysis of GaN Epitaxial Layers During Ion Implantation Using Synchrotron X-Ray Topography,” ECS Trans., 104 
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4. PRESENTATIONS 
 

Invited Scholarly Lectures and  Symposia Presentations 
 
1. "Synchrotron Radiation Symposium'', Crystallography Conference, University of Manchester Institute of Science and 

Technology (UMIST), Manchester, England, April, (1981): "Synchrotron Radiation Topography of Deformation in 
Iron-Silicon Crystals'', (with D.K. Bowen and J. Miltat - Poster presented by M. Dudley and D.K. Bowen). 

 
2. "Applications of White Beam Synchrotron Radiation Topography in Materials Science'': Dept. of Physics, Polymer 

Physics Group, Queen Mary College, London, England, September, (1981), (Invited Lecture).  
 
3. "VI International Conference on the Chemistry of the Organic Solid State (ICCOSS)'', University of Freiburg, Freiburg, 

West Germany, August, (1982): ``SRS Radiation Induced Polymerization of 2,4-Hexadiyne Diol-Bis-(p -Toluene 
Sulphonate) (PTS)'', (Invited Lecture, with J.N. Sherwood, D.J. Ando and D. Bloor - Lecture Presented by M. Dudley). 

 
4. "The Application of Synchrotron Radiation to Problems in Materials Science'', Daresbury Study Weekend, Daresbury 

Laboratory, England, November, (1982): "SRS Radiation Induced Polymerization of Diacetylene Monomers'', (with 
J.N. Sherwood, D.J. Ando and D. Bloor - Lecture, Presented by M. Dudley). 

 
5. "Synchrotron White Beam Topographic Studies of Plastic Deformation in Fe 3.5 wt % Si Single Crystals'': Dept. of 

Pure and Applied Chemistry, Strathclyde University, Glasgow, Scotland, June, (1983), (Invited Lecture). 
 
6. "A Study of Slip Nucleation in Iron 3.5 wt % Si Single Crystals by Synchrotron Radiation Topography'': Dept. of 

Materials Science and Engineering, SUNY at Stony Brook, June, (1984), (Invited Lecture). 
 
7. "NATO Advanced Research Workshop (ARW) on Polydiacetylenes'' Stratford, England, July, (1984): ``X-Ray 

Topography Studies of the Solid State Polymerization of PTS  (2,4-Hexadiyne Diol Bis (p -Toluene Sulphonate))'', 
(Invited Lecture, with J.N. Sherwood and D. Bloor - Lecture Presented by M. Dudley). 

 
8. "X-ray Topographic Studies of the Polymerization Process in PTS Single Crystals'': Materials Research Center, Allied 

Corporation, Morristown, NJ, July, (1985), (Invited Lecture).  
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9. "Symposium on Solid State Polymerization and the Structure and Properties of Polymers Produced by Lattice 

Controlled Processes'', ACS Spring Meeting, New York, NY, April, (1986), (with J.N. Sherwood and D. Bloor - 
Lecture, Presented by M. Dudley). 

 
10. "Ninth International Conference on the Application of Accelerators in Research and Industry'', North Texas State 

University, Denton, Texas, November, (1986): "Applications of Synchrotron Radiation Topography to Dynamic 
Processes in Single Crystal Materials'', (Invited Lecture). 

 
11. "X-ray Topography and Its Applications in the Semiconductor Industry'': General Instruments, Hicksville, NY, 

November, (1986), (Invited Lecture).  
 
12. "Symposium on the Materials Science of High Temperature Superconductors'', Metallurgical Society of AIME, Fall 

Meeting, Cincinnati, Ohio, October, (1987): "Morphology, Microstructure and Superconductivity in the system Y2O3-
BaO-CuO'', (Lecture with F.F.Y. Wang, C.R. Clayton, Y.H. Kao and S.M. Ohr - Lecture, Presented by F.F.Y. Wang). 

 
13. "New Opportunities in Chemistry: An International Symposium on the Uses of Synchrotron Radiation in Chemistry'', 

BNL, November, (1987): "Synchrotron X-ray Topographic Studies of the Solid State Polymerization Process in the 
Diacetylene PTS'',(Poster). 

 
14. "Workshop on Chemical Applications for Synchrotron Radiation'', Argonne National Laboratory, Argonne, Illinois, 

October, (1988): "Application of Synchrotron Radiation Topography in Solid State Reactions'', (Invited Lecture). 
 
15. "Fall 1988 TMS Meeting'', Chicago, October, (1988): "White Beam Synchrotron X-ray Topography Using Grazing 

Bragg- Laue Geometries'', (Poster). 
 
16. "Tenth Conference on the Application of Accelerators in Research and Industry'', University of North Texas, Denton, 

Texas, November, (1988): "Determination of Penetration Depths and Analysis of Strains in Single Crystals by White 
Beam Synchrotron X-ray Topography in Grazing Bragg-Laue Geometries'', (Invited Lecture, with J. Wu and G.-D. 
Yao - Lecture Presented by M. Dudley). 

 
17. "Tenth Conference on the Application of Accelerators in Research and Industry'', University of North Texas, Denton, 

Texas, November, (1988): "Synchrotron X-ray Topographic Studies of the Influence of Applied Elastic Stress on 
Magnetic Domain Configurations in Fe 3.5 wt % Si Single Crystals'', (with J. Miltat - Poster, Presented by M. Dudley). 

 
18. "Fall 1988 MRS Symposium: Synchrotron Radiation in Materials Science'', Fall MRS Meeting, Boston, Nov./Dec., 

(1988): "White Beam Topographic Studies of the Effects of Localized Stress Fields on the Kinetics of Single Crystal 
Solid State Reactions'', (Lecture). 

 
19. "Determination and Characterization of 3 Dimensional Defect Structures Using Synchrotron Radiation Topography'': 

Materials Science Laboratory, Texas Instruments Inc., Dallas, TX, May 25, (1989), (Invited Lecture). 
 
20. "Synchrotron X-ray Topography and its Application to the Diagnosis of Electromagnetic Breakdown of P-N Junctions 

in Silicon'', Harry Diamond Laboratory, Adelphi, MD, October 19, (1989), (Invited Lecture). 
 
21. "Fall 1989 MRS Symposium: Neutron Scattering for Materials Science'', Fall MRS Meeting, Boston, Nov./Dec., 

(1989): "The Application of Neutron Topography to the Study of X-ray Sensitive Organic Single Crystals - A Possible 
Alternative to X-ray Topography'' (Lecture). 

 
22. "Fall 1989 MRS Symposium: Layered Structures, Heteroepitaxy, Superlattices, Strain and Metastability'', Fall MRS 

Meeting, Boston, Nov./Dec., (1989): "Determination of 3-Dimensional Defect Structures in Gallium Arsenide 
Epilayers on Silicon Using White Beam Synchrotron Radiation Topography in both Transmission and Grazing Bragg-
Laue Geometry'', (Lecture, with J. Wu, G.-D. Yao, H.-Y. Liu and Y.C. Kao, - lecture presented by M. Dudley).  

 
23. "Fall 1989 MRS Symposium: Impurities, Defects and Diffusion in Semiconductors: Bulk and Layered Structures'', Fall 

MRS Meeting, Boston, Nov./Dec., (1989): "Depth Sensitive Imaging of Defects in Epilayers and Single Crystals Using 
White Beam Synchrotron Radiation Topography in Grazing Bragg-Laue Geometry'', (Poster, with G.-D. Yao, J. Wu 
and H.-Y. Liu). 
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24. "Fall 1989 MRS Symposium: Layered Structures, Heteroepitaxy, Superlattices, Strain and Metastability'', Fall MRS 

Meeting, Boston, Nov./Dec., (1989):  "X-ray Topographic Analysis of Strain Fields Associated with  Micron-Sized 
Gratings on Si (100) Surfaces'', (Poster, with A.P. Jardine, G.-D. Yao and G. Tolis).  

 
25. "Determination of Three Dimensional Defect Structures in Single Crystals Using White Beam Synchrotron Radiation 

Topography'', presented at the Thayer School of Engineering, Dartmouth College, Hanover, January 25, (1990), 
(Invited Lecture). 

 
26. "ONR Workshop on Mechanics of Thin Films'', Washington D.C., March 8-9, (1990): "Determination of Three 

Dimensional Defect Structures in Thin Films Using White Beam Synchrotron Radiation Topography'', (Invited 
Lecture). 

 
27. "U.S. Army Technology Demonstration'', Aberdeen Proving Grounds, Aberdeen MD, Oct. 1-4, (1990): "Synchrotron 

X-ray Topographic Studies of the Damage Accompanying the Electromagnetic Breakdown of p-n Junctions on 
Silicon'', (Poster, with G. Tolis, D. Gordon-Smith, and C. Fazi). 

 
28. "U.S. Army Technology Demonstration'', Aberdeen Proving Grounds, Aberdeen MD, Oct. 1-4, (1990): "X-ray 

Topography'', (Poster, with G. Tolis and C. Fazi).  
 
29. "Government Microcircuit Applications Conference 1990 (GOMAC-90)'', Las Vegas, Nevada, Nov. 6-8, (1990): 

"Synchrotron X-ray Topographic Investigation of Electromagnetic Breakdown Induced in p-n Junctions on Silicon'', 
(Lecture, with  M. Dudley, G. Tolis, D. Gordon-Smith and C. Fazi - lecture presented by M. Dudley). 

 
30. "Eleventh Conference on the Application of Accelerators in Research and Industry'', University of North Texas, 

Denton, Texas, Nov. 5-8, (1990): "Synchrotron Radiation Topography Studies of the Phase Transition in LaGaO3 
Single Crystals'', (Poster, with G.-D. Yao, Y. Wang, X. Liu and R.C. Liebermann - poster presented by G.-D. Yao). 

 
31. "Eleventh Conference on the Application of Accelerators in Research and Industry'', University of North Texas, 

Denton, Texas, Nov. 5-8, (1990): "Application of White Beam Synchrotron Radiation Topography to the Analysis of 
Twins'', (Poster, with G.-D. Yao and S.-Y. Hou - poster presented by G.-D. Yao). 

 
32. "Fall 1990 MRS Symposium on Defects in Materials''  Fall 1990 MRS Meeting, Boston, Nov. 26-30, (1990): 

"Combined TEM and X-ray Topographic Characterization of InXGa1-XAs Strained Layer Systems'', (Lecture, with  G.-
D. Yao, D. Paine, D. Howard and R.N. Sacks - lecture presented by M. Dudley). 

 
33. "Fall 1990 MRS Symposium on Defects in Materials''  Fall 1990 MRS Meeting, Boston, Nov. 26-30, (1990): 

"Synchrotron Topographic Studies of the Influence of Rapid Thermal Annealing on Defect Structures in Single Crystal 
Silicon, accepted for publication in "Defects in Materials'', (Poster with F.F.Y. Wang, T. Fanning, G. Tolis and J. Wu). 

 
34. "Fall 1990 MRS Symposium on Defects in Materials''  Fall 1990 MRS Meeting, Boston, Nov. 26-30, (1990): "Influence 

of Surface Relaxation on X-ray Topographic Imaging of Interfacial Dislocations in Heterosystems'', (Poster, with G.-
D. Yao, J. Wu, V. Shastry and P. Anderson). 

 
35. "Determination of Three Dimensional Distributions of Defects in Single Crystals Using Synchrotron X-ray 

Topography'', Grumman Corporate Research Center, February 8, (1991) (Invited Lecture). 
 
36. "Non-Destructive Characterization of CdZnTe Single Crystals Using Synchrotron White Radiation Topography'', 

NASA George C. Marshall Space Flight Center, Huntsville, Alabama, April 3, (1991) (Invited Lecture). 
 
37. "Spring 1991 MRS Symposium on Defects in Materials'' Spring 1991 MRS Meeting, Anaheim, April 29-May 3, 

(1991): "Synchrotron X-ray Topography as a Non-Destructive Testing (NDT) Monitor of I.C. Processing'', (Lecture 
with  F.F.Y. Wang and T. Fanning - Lecture presented by F.F.Y. Wang). 

 
38. "Spring 1991 MRS Symposium on Defects in Materials'' Spring 1991 MRS Meeting, Anaheim, April 29-May 3, 

(1991): "Synchrotron X-ray Topographic Study of Defects in High Carbon-Containing Si Wafers'', (Lecture with  
F.F.Y. Wang and T. Fanning - Lecture presented by F.F.Y. Wang). 
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39. "Gulf Shores Conference - Future Directions for Measurement of X-ray Intensities from Single Crystals'' Gulf Shores, 
Alabama, May 17-20, (1991): "X-ray Diffraction Imaging Experiments in Materials Science'' (Invited Lecture). 

 
40. "Workshop on Imaging'', 1991 NSLS Users Meeting, BNL, May 20, (1991): "X-ray Diffraction Topography'' (Invited 

Lecture). 
 
41. "10th International Conference on the Chemistry of the Organic Solid State'', Vancouver, July 7-12, (1991): 

"Dislocation Line Direction Determination in Pyrene Single Crystals'', (Poster with D.Yuan). 
 
42. "10th International Conference on the Chemistry of the Organic Solid State'', Vancouver, July 7-12, (1991):  "The Role 

of Defects in Low Temperature Phase Transitions in Organic Single Crystals'', (Poster with R. DiSalvo, D.  Gordon-
Smith and W. Jones). 

 
43. "10th International Conference on the Chemistry of the Organic Solid State'', Vancouver, July 7-12, (1991):  

"Characterization of Defects in {\it p-\rm}terphenyl Single Crystals'', (Lecture with R. DiSalvo, B.M. Foxman, and  W. 
Jones - Lecture Presented by M. Dudley). 

 
44. "Pacific International Congress on X-ray Analytical Methods'', Honolulu, August 12-16, (1991): "Investigation of 

Semiconductor Heterostructures by Synchrotron White Beam X-ray Topography in Grazing Bragg-Laue Geometries'', 
(Poster with  G.-D. Yao and J. Wu - Poster Presented by G.-D. Yao). 

 
45. "Pacific International Congress on X-ray Analytical Methods'', Honolulu, August 12-16, (1991): "Characterization of 

Superconductor Heterostructures Using Synchrotron X-ray Topography'', (Poster with  G.-D. Yao and J. Wu - Poster 
Presented by G.-D. Yao). 

 
46. "NSLS Lunchtime Seminar'', NSLS, September 27, (1991): "Recent Highlights in X-ray Topography, Beamline X-

19C'' (Invited Lecture). 
 
47. "Synchrotron Topography Studies of Twinning and Phase Transitions in Single Crystals'': Dept. of Materials Science 

& Engineering, SUNY at Stony Brook, October 16, (1991) (Invited Lecture).   
 
48. "ONR Workshop on Energetic Materials'', Dept. of Chemistry, Yale University, January 14, (1992): "X-ray 

Topography'' (Invited Lecture). 
 
49. "DARPA/ONR Workshop on Substrate Materials for High Temperature Superconductors'', Williamsburg, Virginia, 

February 5-7, (1992): "Non-Destructive Assessment of Substrate Materials for High Temperature Superconductors 
Using Synchrotron White Beam X-ray Topography'' (Invited Lecture). 

 
50. Spring 1992 MRS Meeting Symposium on  "Defect Engineering in Semiconductor Growth, Processing and Device 

Technology'', San Francisco, April 27-May 1, (1992): "Rapid Structural Defect Mapping of Bulk II-VI Semiconductors 
Using White Beam Synchrotron Topography and X-ray Rocking Curve Analysis'',  (Lecture with D. DiMarzio, L.G. 
Casagrande, M.B. Lee,  and T. Fanning - Lecture Presented by D. DiMarzio).  

 
51. Spring 1992 MRS Meeting Symposium on  "Defect Engineering in Semiconductor Growth, Processing and Device 

Technology'', San Francisco, April 27-May 1, (1992):"Optimization of MBE Growth of CdTe/CdTe: A Recipe for 
Growing a 6 µm Thick CdTe Film with a 9 Arc Second DCRC'',  (Poster with M.B. Lee, T. Fanning, D. DiMarzio, and 
L.G. Casagrande). 

 
52. Spring 1992 MRS Meeting Symposium on  "Defect Engineering in Semiconductor Growth, Processing and Device 

Technology'', San Francisco, April 27-May 1, (1992): "Influence of Surface Relaxation and Multidislocation Strain 
Field Interactions on X-ray Topographic Images of Dislocations in Semiconductor Materials'', (Poster with J. Wu, V. 
Shastry, and P. Anderson). 

 
53. 1st European Symposium on X-ray Topography and High Resolution Diffraction, Marseilles, France, July 8-10, 1992: 

"Synchrotron Topography of Phase Transitions in Perovskite-Like Crystals'' (Poster with G.-D. Yao, Poster presented 
by M. Dudley). 
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54. Central Research and Development Dept., Experimental Station, E.I. DuPont de Nemours & Co, June 16, 1992: 
"Synchrotron White Beam X-ray Diffraction Topography and its Application to Defect Studies in KTP and KTA'' 
(Invited Lecture). 

 
55. Cree Research, Durham, NC, June 19, 1992: "White Beam Topographic Characterization of SiC Single Crystals'' 

(Invited Lecture). 
 
56. Army Science Conference, Orlando, June 21-26, (1992): "Observation of R-F Induced Failures in Silicon Bipolar 

Junctions Using Synchrotron X-ray Topographic Imaging'' (Invited Poster with C. Fazi, S. Wang, and D. Gordon-
Smith). 

 
57. 1992 U.S. Workshop on the Physics and Chemistry of  Mercury Cadmium Telluride and Other IR Materials, Danvers, 

MA, October 12-15, 1992:  "White Beam X-ray Synchrotron Topography Analysis of CdTe(111) Substrates and 
Epilayers'' (Lecture with T. Fanning, M.B. Lee, L.G. Casagrande, and D. DiMarzio, Lecture presented by M.B. Lee). 

 
58. 1992 Workshop on Measurement Techniques for Characterization of HgCdTe Materials, Processing, and Detectors, 

Danvers, MA, October 15-16, 1992: "Compositional, Strain Contour and Defect Mapping of CdZnTe Boules and 
Wafers'' (Poster with D.J. Larson, Jr., R.P. Silberstein, D. DiMarzio, A. Levy, M. Dudley, J.Wu, F.C. Carlson, D. 
Gillies, and G. Long). 

 
59. "Synchrotron Topography Characterization of ZnTe'', NASA George C. Marshall Space Flight Center, Huntsville, 

Alabama, January 12, (1993) (Invited Lecture). 
 
60. Spring 1993 MRS Meeting Symposium on "Applications of Synchrotron Radiation Techniques to Materials Science'', 

San Francisco, April 12-16, (1993): "X-ray Topography''(Invited Lecture).  
 
61. Spring 1993 MRS Meeting Symposium on "Ferroelectric Domains III'', San Francisco, April 12-16, (1993): "Imaging 

of Ferroelectric Domains in KTiOPO4 Single Crystals by Synchrotron X-ray Topography'' (Lecture  with S. Wang, 
L.K. Cheng, J.D. Bierlein and W. Bindloss - Lecture presented by M. Dudley). 

 
62. Spring 1993 MRS Meeting Symposium on "Applications of Synchrotron Radiation Techniques to Materials Science'', 

San Francisco, April 12-16, (1993): "Synchrotron X-ray Topographic Study of Defects in High Quality, Flux Grown 
KTiOPO4 Single Crystals'' (Poster with S. Wang, M. Dudley, L.K. Cheng, and J.D. Bierlein). 

 
63. Spring 1993 MRS Meeting Symposium on "Applications of Synchrotron Radiation Techniques to Materials Science'', 

San Francisco, April 12-16, (1993):  "Characterization of Defect Structures in SiC Single Crystals Using Synchrotron 
X-ray Topography'' (Poster with S. Wang, C. Carter, Jr., D. Asbury and C. Fazi). 

 
64. Spring 1993 MRS Meeting Symposium on "Applications of Synchrotron Radiation Techniques to Materials Science'', 

San Francisco, April 12-16, (1993): "Investigation of Filamentation Damage Resulting from Electromagnetic 
Breakdown in Si Bi-Polar Diodes'' (Lecture with S. Wang, M. Dudley, C. Fazi and D. Gordon-Smith - Lecture 
presented by M. Dudley). 

 
65. Spring 1993 MRS Meeting Symposium on "Applications of Synchrotron Radiation Techniques to Materials Science'', 

San Francisco, April 12-16, (1993):  "Synchrotron White Radiation X-ray Topographic Investigation of Dislocation 
Configurations Developed in Indium Antimonide Single Crystals by Plastic Bending'' (Lecture with J. Wu - Lecture 
presented by J. Wu). 

 
66. Spring 1993 MRS Meeting Symposium on "Infrared Detectors - Materials, Processing, and Devices'', San Francisco, 

April 12-16, (1993): "Characterization of Growth Defects in ZnTe Single Crystals'' (Lecture with W. Zhou, C.H. Su, 
M.P. Volz, D. Gillies, F.R. Szofran, and S.L. Lehoczky - Lecture presented by W. Zhou). 

 
67. Spring 1993 MRS Meeting Symposium on "Mechanisms of Deformation and Failure in Rocks and Ceramics'', San 

Francisco, April 12-16, (1993): "Dynamic Observations of Dislocation- Grain Boundary Interactions in Ice'' (Lecture 
with I. Baker and F. Liu - Lecture presented by I. Baker). 

 
68. "X-ray Topography'', Jet Propulsion Laboratories, Pasadena, CA, April 14, (1993), (Invited Lecture)  
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69. 11th International Conference on the Chemistry of  the Organic Solid State (ICCOSS XI), Jerusalem, Israel, July 5-9, 
(1993): "Studies of Defect Behavior in Large-Grain, Polycrystalline  Ice using Synchrotron X-ray Topography'' 
(Lecture with I. Baker  and F. Liu - Lecture presented by M. Dudley). 

 
70. 9th American Conference on Crystal Growth, Baltimore, MD, August 1-6, (1993): "`The Growth and Comparison of 

Large Diameter,  Vertical  Bridgman CdZnTe and CdTe'' (Lecture with L.G. Casagrande, D.J. Larson, Jr., D. DiMarzio, 
and J. Wu - Lecture presented by L.G. Casagrande). 

 
71. 9th American Conference on Crystal Growth, Baltimore, MD, August 1-6, (1993): "Preparation and Characterization 

of Single Domain KTA Crystals Suitable for Device Applications'' (Poster with L.K. Cheng,  L.T. Cheng, J.D. Bierlein, 
P.A. Morris, and S. Wang - Poster presented by L.K. Cheng). 

 
72. 5th International Conference on SiC and Related Materials, Washington D.C., October 31-November 3, (1993): "High 

Field Breakdown Issues in SiC Junctions'', (Poster with C. Fazi, S. Wang, and M. Ghezzo - Poster presented by C. Fazi, 
S. Wang, M. Dudley, and M. Ghezzo). 

 
73. Fall 1993 MRS Meeting Symposium on "Diagnostic Techniques for Semiconductor Materials Processing'', Boston, 

November 29-December 3, 1993: "Use of White Beam X-ray Topography to Characterize IR Detector  Manufacturing 
Processes'', (Poster with J. Wu, T. Fanning, D.J. Larson,  D. DiMarzio, and M.B. Lee - Poster presented by M. Dudley, 
J.Wu and T. Fanning). 

 
74. 1993 Meeting of the IRIS Specialty Group on Infrared Materials, Bedford, MA, August 16-17, 1993:  "Defect Mapping 

of CdZnTe  Substrates''  (Lecture with D. DiMarzio, D.J. Larson, Jr., L.G. Casagrande,  J. Wu, and P.-K. Liao - Lecture 
presented by D. DiMarzio). 

 
75. 5th International Conference on SiC and Related Materials,  Washington D.C. October 31-November 3, 1993: "High 

Field Breakdown Issues in SiC Junctions'', (Lecture with  C. Fazi, S. Wang, and M. Ghezzo - Lecture jointly presented 
by  C. Fazi and M. Dudley).     

 
76. Army Research Laboratory High-Power Microwave (HPM) Technology  Program Review Meeting, Army Research 

Laboratory Woodbridge VA Site, November 9, 1993: "SiC Topography Studies", (Invited Lecture). 
 
77. Fall 1993 MRS Meeting Symposium on  "Diagnostic Techniques  for Semiconductor Materials Processing'', Boston 

MA, November 29-December 3, 1993: "Use of White Beam X-ray Topography  to Characterize IR Detector 
Manufacturing Processes'', (Poster with J. Wu, D. DiMarzio, and D. Larson - Poster  presented by J. Wu and M. 
Dudley). 

 
78. Loral Infrared and Imaging Systems, Lexington, MA, December 2, 1993: "White Beam Synchrotron Topography of 

II-VI Crystals'', (Invited Lecture). 
 
79. Westinghouse Science and Technology Center, Pittsburgh, PA, January 28, 1994:"Synchrotron Topography of Silicon 

Carbide Single Crystals'', (Invited Lecture). 
 
80. Cree Research, Inc., Durham, NC, February 9, 1994: "Synchrotron Topography of Silicon Carbide Single Crystals'', 

(Invited Lecture). 
 
81. SPIE Meeting on "Producibility of II-VI Materials and Devices'', Orlando, FL, April 5-8, 1994:"Large Area X-ray  

Topographic Screening of II-VI Substrates and Epilayers'' (Lecture with D. DiMarzio, D.J. Larson, Jr., L.G. 
Casagrande, J. Wu, S. Tobin  and P. Norton - Lecture Presented by D. DiMarzio). 

 
82. SPIE Meeting on "Producibility of II-VI Materials and Devices'', Orlando, FL, April 5-8, 1994:  "Growth of Large-

Area, High Quality CdZnTe Substrates by the Computer Controlled Vertical Bridgman Method'', (Lecture with L.G. 
Casagrande, D.J. Larson, Jr., D. DiMarzio, andJ. Wu - Lecture Presented by D. DiMarzio).  

 
83. SPIE Meeting on "Producibility of II-VI Materials and Devices'', Orlando, FL, April 5-8, 1994: "Producibility 

Improvements Suggested by a Validated Process Model of Seeded CdZnTe Vertical Bridgman Growth'', Lecture with 
D.J. Larson, Jr., D. DiMarzio, L.G. Casagrande, F.M. Carlson, T. Lee, B. Steiner, G. Long, D.G. Seiler,  and J.Wu - 
Lecture presented by D. DiMarzio). 
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84. Santa Barbara Research Center, Santa Barbara, CA, April 6, 1994: "Synchrotron White Beam X-ray Topography of II-

VI Crystals'', (Invited Lecture).  
 
85. Spring 1994 MRS Meeting Symposium on" Diamond, Silicon Carbide and Nitride Wide-Bandgap Semiconductors'', 

San Francisco, CA, April 4-8, 1994: "X-ray Topographic Studies of Defects in PVT 6H-SiC Substrates and Epitaxial 
6H-SiC Thin Films'', (Poster with S. Wang, C.H. Carter, Jr., and H.S. Kong - Poster Presented by M. Dudley and S. 
Wang). 

 
86. 19th Army Science Conference, Orlando, FL, June 20-23, (1994): "Silicon Carbide: An Emerging Electronics 

Technology for High Temperature, High-Electromagnetic-Field Environments'', (Poster with C. Fazi and M. Ghezzo - 
Poster Presented by C. Fazi and M. Dudley). 

 
87. Frequency Electronics Incorporated, August 26, 1994: "Characterization of Defects in Quartz Crystals, and of Damage 

Induced During Resonator Manufacture'', (Invited Lecture). 
 
88. IAHR Ice Symposium 1994, Trondheim, Norway, August 23-26, 1994: "In Situ Synchrotron X-ray Topographic 

Studies of Polycrystalline Ice'', (Lecture with I. Baker, F. Liu and D Black - Lecture Presented by I. Baker). 
 
89. IAHR Ice Symposium 1994, Trondheim, Norway, August 23-26, 1994: "Dislocation/Grain Boundary Interactions in 

Ice Under Creep Conditions'', (Lecture with I. Baker, F. Liu and D Black - Lecture Presented by I. Baker). 
 
90. 2nd European Symposium on X-ray Topography and High Resolution Diffraction, Berlin, Germany, September 5-7, 

1994: "White Beam Synchrotron Topographic Studies of Defects in 6H-SiC Single Crystals'', (Poster with S. Wang, 
W. Huang, C.H. Carter, Jr., and C. Fazi - Poster Presented by M. Dudley and S. Wang). 

 
91. 2nd European Symposium on X-ray Topography and High Resolution Diffraction, Berlin, Germany, September 5-7, 

1994: "White Beam Synchrotron Topographic Analysis of Multipolytype SiC Device Configurations'', (Poster with W. 
Huang, S. Wang, J.A. Powell, P. Neudeck, and C. Fazi - Poster Presented by M. Dudley and S. Wang). 

 
92. Advanced Technology Materials Inc., Danbury, CT, September 23, 1994: "Synchrotron Topography of SiC'', (Invited 

Lecture). 
 
93. The 1994 U.S. Workshop on the Physics and Chemistry of Mercury Cadmium Telluride and Other IR Materials, San 

Antonio Texas, October 4-6, 1994: "The Relationship Between Lattice Matching and Crosshatch in LPE HgCdTe on 
CdZnTe Substrates'', (Lecture with S.P. Tobin, F.T.J. Smith, P.W. Norton, J. Wu, D. DiMarzio and L. Casagrande - 
Lecture Presented by S.P. Tobin). 

 
94. The 1994 Government Microcircuit Applications Conference (GOMAC),  (1994), San Diego, CA, November 7-10, 

1994: "Silicon Carbide: An Emerging Electronics Technology for High Temperature, High-Electromagnetic-Field 
Environments'', (Poster with C. Fazi, S. Wang and M. Ghezzo - Poster Presented by C. Fazi). 

 
95. Fall 1994 MRS Meeting Symposium on " Applications of Synchrotron Radiation Techniques to Materials Science'', 

Boston, MA, November28 - December 2, 1994: "Synchrotron White Beam Topography Studies of Screw Dislocations  
in 6H-SiC Single Crystals'', (Lecture with S. Wang, C.H. Carter, Jr., V.F. Tsvetkov and C. Fazi - Lecture Presented by 
S. Wang). 

 
96. Fall 1994 MRS Meeting Symposium on" Applications of Synchrotron Radiation Techniques to Materials Science'', 

Boston, MA, November28 - December 2, 1994: "Characterization of Defect Structures in Lely 6H-SiC Single Crystals 
Using Synchrotron White Beam X-ray Topography'', (Poster with  W. Huang, S. Wang, P. Neudeck, J.A. Powell, and 
C. Fazi - Poster Presented by M. Dudley and W. Huang). 

 
97. Fall 1994 MRS Meeting Symposium on" Applications of Synchrotron Radiation Techniques to Materials Science'', 

Boston, MA, November28 - December 2, 1994: "Computer Aided Synchrotron White Beam X-ray Topographic 
Analaysis of Multipolytype SiC Device Configurations'', (Poster with W. Huang, S. Wang, P. Neudeck, J.A. Powell, 
and C. Fazi - Poster Presented by M. Dudley and W. Huang). 
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98. Fall 1994 MRS Meeting Symposium on " Applications of Synchrotron Radiation Techniques to Materials Science'', 
Boston, MA, November 28 - December 2, 1994: "A New Method to Characterize Dislocation Loops'', (Poster with F. 
Liu and I. Baker - Poster Presented by M. Dudley and I. Baker). 

 
99. Spring 1995 MRS Meeting Symposium on "Defect and Impurity-Engineered Semiconductors and Devices", San 

Francisco, CA, April 17-21, 1995: "Characterization of Growth Defects in CdZnTe Single Crystals by Synchrotron 
White Beam X-ray Topography", (Lecture with H. Chung, B. Raghothamachar, J. Wu, D.J. Larson, Jr., and D.C. Gillies 
- Lecture Presented by B. Raghothamachar). 

 
100. "Imaging of SiC using Synchrotron Radiation", Brookhaven National Laboratory, "Informal SiC Meeting", April 19, 

1995 (Invited Lecture). 
 
101. 12th International Conference on the Chemistry of the Organic Solid State (ICCOSS XII), Matsuyama, Japan, July 9-

14, 1995: "Growth Defect Studies in SiC Single Crystals", (Invited Lecture). 
 
102. 12th International Conference on the Chemistry of the Organic Solid State (ICCOSS XII), Matsuyama, Japan, July 9-

14, 1995: "Synchrotron White Beam X-ray Topography Characterization of Defect Structures in 2,10 
Undecanedione/Urea Inclusion Compounds" (Poster with H. Chung, M.E. Brown and M.D. Hollingsworth  - Poster 
Presented by H. Chung and M. Dudley). 

 
103. Inauguration of the ARPA/AFOSR Consortium for Crystal Growth Research, SUNY Stony Brook, June 9, 1995: "X-

ray Topography Studies of Crystal Growth Defects", (Invited Lecture). 
 
104. ARPA/AFOSR MURI Kickoff Meeting for the Centers in Intelligent Design and Manufacturing in Electronics and 

Materials Processing, Arlington, VA, Sept. 28, 1995 “X-ray Topography Studies of Crystals Growth Defects in InP”, 
(Invited Lecture). 

 
105. Symposium on “Formation and Properties of Solids Surfaces and Thin Films”, CUNY, Sept. 29, 1995, “Applications 

of Synchrotron Radiation to the Study of Interfaces and Thin Films” (Invited Lecture). 
 
106. Fall 1995 MRS Symposium on “Evolution of Epitaxial Structure and Morphology”, Boston, MA, November 27 - 

December 1 - “Synchrotron White Beam Topography Studies of Residual Stress in SiC Single Crystals Wafers with 
Epitaxial Thin Films” (Poster with W. Huang, Q. Wang, F.P. Chiang, J. Parsons, and C. Fazi - Poster presented by W. 
Huang, Q. Wang and M. Dudley). 

 
107. Fall 1995 MRS Symposium on “Diagnostic Techniques for Semiconductor Materials Processing”, Boston, MA, 

November 27 - December 1 - “Characterization of Micropipes and other Defect Structures in 6H-SiC Through 
Fluorescence Microscopy”, (Poster with W.M. Vetter - Poster presented by W.M. Vetter and M. Dudley). 

 
108. Fall 1995 MRS Symposium on “Thermodynamics and Kinetics of Phase Transformations”, Boston, MA, November 

27 - December 1 -, “Solid State Interfacial Reactions Between TiC Thin Films and Ti3Al Substrates” (Poster with W. 
Si, P. Li and R. Wu - Poster presented by W. Si and M. Dudley). 

 
109. Fall 1995 MRS Symposium on “Covalent Ceramics III-Science and Technology of Non-Oxides”, Boston, MA, 

November 27 - December 1 -, “Microstructure and Interfaces in TiB2/Ti-46Al-3Cr Alloy Composites”, (Poster with 
W. Si, P. Li and R. Wu  - Poster presented by W. Si and M. Dudley). 

 
110. 2nd International Workshop on Semiconductor Research Using Synchrotron Radiation, March 14-15 1996: 

Applications of Synchrotron White Beam X-ray Topography in the Semiconductor Industry”, (Invited Lecture) 
 
111. Spring 1996 MRS Meeting Symposium on “III-Nitride, SiC and Diamond Materials for Electronic Devices”, San 

Francisco CA, April 8-12, 1996 ,“Characterization of Defect Structures in 3C-SiC Single Crystals”, (Poster with W. 
Huang and C. Fazi - Poster presented by W. Huang and M. Dudley). 

 
112. Spring 1996 MRS Meeting Symposium on “Applications of Synchrotron Radiation to Materials Science”, San 

Francisco CA, April 8-12, 1996, “Determination of Burgers Vectors of Screw Dislocations in 6H-SiC Single Crystals 
by Synchrotron White Beam X-ray Topography”, (Lecture with W. Si, C.H. Carter, Jr., R. Glass, and V.F. Tsvetkov - 
Lecture presented by W. Si). 
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113. Spring 1996 MRS Meeting Symposium on “Applications of Synchrotron Radiation to Materials Science”, San 

Francisco CA, April 8-12, 1996, “Dynamic In Situ Synchrotron X-ray Topographic Observations of Dislocations in 
Notched Ice Crystals”, (Lecture with X. Hu and I. Baker, Lecture presented by M. Dudley). 

 
114. Spring 1996 MRS Meeting Symposium on “Applications of Synchrotron Radiation to Materials Science”, San 

Francisco CA, April 8-12, 1996, “Studies of Interface Demarcation and Structural Defects in Ga doped Ge Single 
Crystals by Synchrotron White Beam X-Ray Topography” (Poster with H. Chung, B. Raghothamachar, W. Zhou, 
and D.C. Gillies - Poster presented by M. Dudley). 

 
115. The Eighth International Conference on Indium Phosphide and Related Materials, April 21-25, 1996, Schwabisch 

Gmund, Germany, “Study of Defect Structures in MLEK Grown InP Single Crystals by Synchrotron White Beam X-
ray Topography” (Poster with W. Si, H. Chung, V. Prasad, A. Anselmo, and D.F. Bliss - Poster presented by D.F. 
Bliss). 

 
116. The Third European Symposium on X-ray Topography and High Resolution Diffraction, Palermo, Sicily, April 22-24, 

1996 , “Quantitative Analysis of Screw Dislocations in 6H-SiC Single Crystals” (Poster with W. Si, S. Wang, C.H. 
Carter, Jr., R. Glass, and V.F. Tsvetkov - Poster presented by M. Dudley). 

 
117. 2nd Microgravity Materials Science Conference, Huntsville, AL, June 10-11, 1996: “Combined Synchrotron White 

Beam X-ray Topography and High Resolution Triple Axis X-ray Diffraction Characterization and Analysis of Crystals 
Grown in Microgravity and Ground-Based Environments (Invited Lecture). 

 
118. 38th Electronic Materials Conference Symposium on Non-Destructive Testing, Santa Barbara, CA, June 26-28, 1996, 

“Synchrotron White Beam X-ray Topography Characterization of Structural Defects in Liquid Encapsulated 
Kyropoulos Grown InP Single Crystals”, (Lecture with H. Chung, W. Si, M. Dudley, A. Anselmo, D. F. Bliss, A. 
Maniatty, H. Zhang and V. Prasad - Lecture presented by H. Chung). 

 
119. 38th Electronic Materials Conference Symposium on Non-Destructive Testing, Santa Barbara, CA, June 26-28, 1996, 

“Applications of Synchrotron White Beam X-ray Topography to the Non-Destructive Characterization of Defect 
Structures in Semiconductor Crystals” (Lecture with W. Si - Lecture presented by W. Si). 

 
120. 38th Electronic Materials Conference Symposium on SiC Epitaxy, Santa Barbara, CA, June 26-28, 1996 “Study of 3C-

SiC inclusions in 4H-SiC epitaxial films grown on 4H-SiC single crystal substrates”, (Lecture with W. Si, H. S. Kong, 
J. Sumakeris, and C. H. Carter, Jr., - Lecture presented by W. Si).  

 
121. 38th Electronic Materials Conference Symposium on SiC Epitaxy, Santa Barbara, CA, June 26-28, 1996, “Hollow-

core screw dislocations in 6H-SiC single crystals: a test of Frank’s theory”, (Lecture with W. Si, M. Dudley, R. Glass, 
V. Tsvetkov, and C. H. Carter, Jr., - Lecture presented by W. Si).  

 
122. 31st COSPAR Scientific Assembly, Birmingham, UK, July 14-21, 1996, “Characterization of Zn-Alloyed CdTe 

Compound Semiconductors Processed in Microgravity on USML-1 and USML-2”, Invited Lecture with D.J. Larson 
Jr., H. Chung, and B. Raghothamachar - Lecture presented by M. Dudley). 

 
123. SPIE Meeting Symposium on Space Processing of Materials, Denver, CO, August 4-9, 1996, “Synchrotron White 

Beam X-Ray Topography Characterization of Structural Defects in Microgravity and Ground Based CdZnTe crystals”, 
(Lecture with H. Chung, B. Raghothamachar and D.J. Larson, Jr - Lecture presented by H. Chung). 

 
124. IUCR Meeting, Seattle, WA, August 10-17, 1996, “Synchrotron Characterization of Zn-Alloyed CdTe Compound 

Semiconductors Processed in Microgravity on STS 50 and 73”, (Lecture with D.J. Larson Jr., H. Chung, and B. 
Raghothamachar - Lecture presented by D. Larson, Jr.). 

 
125. ACCG Meeting, Vail, CO, August 4-11, 1996, “Characterization of Structural Defects in MLEK Grown InP Single 

Crystals Using Synchrotron White Beam X-Ray Topography” (Lecture with H. Chung, W. Si, A. Anselmo, D. F. Bliss, 
A. Maniatty, H. Zhang and V. Prasad - Lecture presented by H. Chung). 
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126. Annual Program Review for AFOSR/DARPA MURI Research Centers on Intelligent Design and Manufacturing in 
Electronic Materials, Ann Arbor, MI, Sept. 9-10, 1996, “Characterization of Structural Defects in MLEK Grown InP 
Single Crystals using Synchrotron White Beam X-ray Topography”, (Invited Lecture). 

 
127. Brookhaven National Laboratory (DEC Corporation Briefing), Sept. 18, 1996, “Synchrotron White Beam X-ray 

Topography of Semiconductors” (Invited Lecture). 
 
128. Fall 1996 MRS Meeting Symposium on “Defects in Electronic Materials II”, Boston, December 2-6, 1996, “X-ray 

Topography of a Single Superscrew Dislocation in 6H-SiC”, (Poster with W.M. Vetter - Poster Presented by W.M. 
Vetter and M. Dudley). 

 
129. M/A-COM, Lowell, MA, December 5, 1996, “Characterization of Structural Defects in Semiconductor Crystals Using 

Synchrotron White Beam X-ray Topography” (Invited Lecture) 
 
130. Workshop on Compound Semiconductor Materials and Devices ‘97 (WOCSEMMAD ‘97), San Antonio, TX, February 

16-18, 1997, “Quantitative Characterization of Structural Defects in Silicon Carbide Single Crystals Using Synchrotron 
White Beam X-ray Topography” (Invited Lecture) 

 
131. SEMATECH Analytical Laboratory Managers Working Group, April 16-17, 1997, Brookhaven National Laboratory 

“Synchrotron White Beam X-ray Diffraction Topography of Semiconductors” (Invited Lecture). 
 
132. 13th International Conference on the Chemistry of the Organic Solid State (ICCOSS XIII), SUNY Stony Brook, NY, 

USA, July 13-18, 1997, “Characterization of Defects in p-Quaterphenyl Single Crystals” (Poster with W.M. Vetter - 
Poster Presented by W.M. Vetter and M. Dudley). 

 
133. Annual Program Review for DARPA/AFOSR MURI Research Centers in Intelligent Design and Manufacturing in 

Electronics and Materials Processing, DARPA/AFOSR MURI Consortium for Crystal Growth Research, SUNY 
Stony Brook, July 24-25, 1997: “Characterization of Structural Defects in MLEK Grown InP Single Crystals Using 
Synchrotron White Beam X-ray Topography” (Invited Lecture). 

 
134. U.S. X-TOP’97 Symposium at the 46th Annual Denver X-ray Conference, Steamboat Springs, CO, August 4-8, 1997, 

“Synchrotron White Beam Topography Studies of Semiconductor Substrate Crystals”, (Invited Plenary Lecture). 
 
135. U.S. X-TOP’97 Symposium at the 46th Annual Denver X-ray Conference, Steamboat Springs, CO, August 4-8, 1997, 

“Characterization of Microgravity and Ground-Based Grown Crystals Using Synchrotron White Beam X-ray 
Topography and High Resolution Triple Axis X-ray Diffraction”, (Poster with J. Su, H. Chung, Y. Guo, H.M. Volz, 
C. Salles, and R.J. Matyi - Poster Presented by M. Dudley, Y. Guo, H. Chung, H.M. Volz and R.J. Matyi). 

 
136. U.S. X-TOP’97 Symposium at the 46th Annual Denver X-ray Conference, Steamboat Springs, CO, August 4-8, 1997, 

“Studies of Structural Defects in InP Single Crystals Using Synchrotron White Beam X-ray Topography”, (Lecture 
with H. Chung, W. Si, D.F. Bliss, H. Zhang, and V. Prasad - Lecture Presented by H. Chung). 

 
137. U.S. X-TOP’97 Symposium at the 46th Annual Denver X-ray Conference, Steamboat Springs, CO, August 4-8, 1997, 

“Dislocation Structures in High Quality 4H-SiC Single Crystals by Synchrotron White Beam X-ray Topography”, 
(Lecture with W. Si, C. Carter, Jr., R. Glass, and V. Tsvetkov - Lecture Presented by W. Si). 

 
138. U.S. X-TOP’97 Symposium at the 46th Annual Denver X-ray Conference, Steamboat Springs, CO, August 4-8, 1997, 

“Studies of X-ray Topographic Contrast of Growth Striations in Sulfur-Doped InP Single Crystals” (Lecture with H. 
Chung, W. Si, D.F. Bliss, H. Zhang, and V. Prasad - Lecture Presented by H. Chung). 

 
139. U.S. X-TOP’97 Symposium at the 46th Annual Denver X-ray Conference, Steamboat Springs, CO, August 4-8, 1997, 

“Synchrotron White Beam X-ray Topography Studies of Structural Defects in Microgravity Grown CdZnTe Single 
Crystals”, (Lecture with B. Raghothamachar, H. Chung, D. Larson, Jr. - Lecture Presented by B. Raghothamachar). 

 
140. U.S. X-TOP’97 Symposium at the 46th Annual Denver X-ray Conference, Steamboat Springs, CO, August 4-8, 1997, 

“Comparisons Between Lang and Synchrotron White Beam X-ray Topographs of 6H-Silicon Carbide”, (Lecture with 
W.M. Vetter - Lecture Presented by W.M. Vetter). 

 

First Solar Exhibit 2018, Page 78 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



141. Department of Materials Science, Liverpool University, UK, August 28, 1997, “Study of Hollow Core Dislocations in 
6H-SiC and 4H-SiC Single Crystals”, (Invited Lecture). 

 
142. International Conference on Silicon Carbide, III-Nitrides and Related Materials - 1997, Stockholm, Sweden, August 

31 - September 5, 1997, “Study of Hollow Core Dislocations in 6H-SiC and 4H-SiC Single Crystals” (Lecture with W. 
Si, R. Glass, V. Tsvetkov, and C. Carter, Jr. - Lecture Presented by M. Dudley). 

 
143. Eastern Regional Conference on Crystal Growth and Epitaxy, ACCGE/east-97, Atlantic City New Jersey, September 

28 - October 1, 1997, “Studies of Defect Generation in LEC Grown InP Single Crystals Using Synchrotron White 
Beam X-ray Topography” (Lecture with H. Chung, Y. Guo, D. Larson, Y. Guo, D.F. Bliss, R. Kalan and A. Maniatty 
- Lecture Presented by M. Dudley). 

 
144. Eastern Regional Conference on Crystal Growth and Epitaxy, ACCGE/east-97, Atlantic City New Jersey, September 

28 - October 1, 1997, “ Crystals Growth and Characterization of Microgravity Grown CdZnTe Compound 
Semiconductors” (Lecture with B. Raghothamachar, H. Chung, and D. Larson - Lecture Presented by B. 
Raghothamachar). 

 
145. Three Year Review of the 1994 MURI Research Center for Intelligent Design and Manufacturing in Electronics and 

Materials Processing, North Carolina State University, Raleigh, NC, January 12-14, 1998 “Defect Characterization and 
Studies of Twinning in InP Single Crystals using Synchrotron White Beam X-ray Topography” (Invited Lecture). 

 
146. Spring 1998 MRS Meeting Symposium on “Applications of Synchrotron Radiation to Materials Science VI”, San 

Francisco CA, April 13-17, 1998: “Contrast Mechanism in Superscrew Dislocation Images on Synchrotron Back-
Reflection Topographs” (Lecture with X.R. Huang, W.M. Vetter, W. Huang and C.H. Carter, Jr.- Lecture presented by 
X.R. Huang). 

 
147. Spring 1998 MRS Meeting Symposium on “Applications of Synchrotron Radiation to Materials Science VI”, San 

Francisco CA, April 13-17, 1998: “The Mechanism of Twinning in Zincblende Structure Crystals: New Insights on 
Polarity Effects from a Study of Magnetic Liquid Encapsulated Czochralski Grown InP Single Crystals”, (Lecture with 
B. Raghothamachar, Y. Guo, X.R. Huang, H. Chung, D.J. Larson, Jr., D.T.J. Hurle, D.F. Bliss, V. Prasad, and Z. 
Huang, - Lecture presented by M. Dudley). 

 
148. Tenth International Conference on Indium Phosphide and Related Materials, Tsukuba Japan, May 11-15, 1998: 

"Growth Twinning in Zincblende Crystals: Further Insights from Studies of Magnetic Liquid Encapsulated Czochralski 
(MLEC) Grown InP Single Crystals, (Poster with H. Chung, D.J. Larson, Jr., V. Prasad, D.T.J. Hurle, and D.F. Bliss - 
poster prsented by D. Bliss). 

 
149. Microgravity Materials Science Conference, Huntsville, AL, July 14-16, 1998: “Combined Synchrotron White Beam 

X-ray Topography and High Resolution Triple Axis X-ray Diffraction Characterization and Analysis of Crystals 
Grown in Microgravity and Ground-Based Environments" (Invited Lecture). 

 
150. 4th European Conference on High Resolution Diffraction and Topography "XTOP'98", Durham, Sept. 8-11, 1998: 

"Anomalous Scattering in InP Studied by Synchrotron White Beam X-ray Topography" (Poster and Short Oral 
Presentation with X.R. Huang, B. Raghothamachar, and J. Zhao - both presented by M. Dudley). 

 
151. 4th European Conference on High Resolution Diffraction and Topography "XTOP'98", Durham, Sept. 8-11, 1998: 

"Assessment of Orientation and Extinction Contrast Contributions to the Direct Dislocation Image", (Poster and Short 
Oral Presentation - both presented by M. Dudley). 

 
152. Eastern Regional Conference on Crystal Growth & Epitaxy/ ACCGE East-98, Atlantic City, NJ, September 28-30, 

1998: "The Mechanism of Twinning in Zincblende Structures: New Insights on Polarity Effects from a Study of MLEC 
Grown InP Single Crystals" (Lecture presented by J. Zhao). 

 
153. Emerging Materials Research Laboratory, Mississippi State University, October 15, 1998 "Characterization of Defects 

and Distortion in Semiconductor Crystals using Synchrotron White Beam X-ray Topography" (Invited Lecture). 
 
154. MURI 94 Review, Davidson Conference Center, University of Southern California, May 16-19, 1999: "Synchrotron 

Topography of InP and SiC Crystals" (Invited Lecture). 
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155. Crystal Photonics Inc, Orlando, FL, "Synchrotron White Beam X-ray Topography of Langasite, Langanite and 

Langatate", June 30, 1999 (Invited Lecture). 
 
156. 14th International Conference on the Chemistry of the Organic Solid State (ICCOSS XIV), Robinson College, 

Cambridge University, July 25-31, (1999), "In Situ Synchrotron White Beam X-ray Topography of Domain Switching 
in Ferroelastic Inclusion Compounds" (Invited Lecture). 

 
157. International Union of Crystallography (IUCr) Congress, Microsymposium on X-ray Topography, August 4-13, 

(1999), Scottish Exhibition and Conference Center, Glasgow, Scotland, "Synchrotron White Beam X-ray Topographic 
Studies of Superscrew Dislocations in Silicon Carbide Single Crystals" (Invited Lecture). 

 
158. International Symposium on the Verification of Cryospheric Models: Bringing Data and Modeling Scientists Together, 

16-20 August, 1999 Zurich, Switzerland, “X-ray Topographic Observations of Dislocation/Grain Boundary 
Interactions in Ice”, I. Baker , poster at.  (Poster with F. Liu, K. Jia, X. Hu, and D. Cullen – Poster presented by I. 
Baker).  

 
159. American Geophysical Union Spring Meeting, May 31-June 4, 1999."Synchrotron X-ray Topographic Observations 

of the Interactions of Dislocations with Grain Boundaries in Ice", (Oral Presentation with I. Baker*, F. Liu, K.Jia, X. 
Hu, D. Cullen, and D. Black – Paper presented by I. Baker).  

 
160. International Conference on SiC and Related Materials, Research Triangle Park, NC, Oct. 10 – Oct. 15, 1999 

“Characterization of SiC Using Synchrotron White Beam X-ray Topography” (Invited Lecture). 
 
161. International Conference on SiC and Related Materials, Research Triangle Park, NC, Oct. 10 – Oct. 15, 1999, 

“Synchrotron White Beam Topography Studies of 2H SiC Crystals”, Poster with W. Huang, W.M. Vetter, P. Neudeck 
and J.A. Powell – Poster presented by M. Dudley, W. Vetter, and P. Neudeck). 

 
162. International Conference on SiC and Related Materials, Research Triangle Park, NC, Oct. 10 – Oct. 15, 1999, 

“Synchrotron White Beam X-ray Topography and Atomic Force Microscopy Studies of a 540R-SiC Lely Platelet” 
(Poster with, W.M. Vetter, W. Huang, P. Neudeck and J.A. Powell – Poster presented by M. Dudley, W.M. Vetter, and  
P. Neudeck). 

 
163. International Conference on SiC and Related Materials, Research Triangle Park, NC, Oct. 10 – Oct. 15, 1999 

“Correlation of EBIC and SWBXT Imaged Defects and Epilayer Growth Pits in 6H-SiC Schottky Diodes (Lecture 
with. C.M. Schnabel, M. Tabib-Azar, P.G. Neudeck, S.G. Bailey, H.B. Su, and R.P. Raffaelle – Lecture presented by 
P. Neudeck) 

 
164. International Conference on SiC and Related Materials, Research Triangle Park, NC, Oct. 10 – Oct. 15, 1999 

“Structural Investigation on the Nature of Surface Defects Present in Silicon Carbide Wafers Containing Varying 
Amount of Micropipes”, (Poster with M. Shamsuzzoha, S. E. Saddow, L. Jin, T. E. Schattner, S. V. Rendakova, and 
V. A. Dmitriev – Poster presented by M. Dudley and S. Saddow). 

 
165. Fall 1999 MRS Meeting Symposium on “Applications of Synchrotron Radiation Techniques to Materials Science V”, 

Boston, Nov. 28 - Dec. 3, 1999, “Dislocation Motion Around Loaded Notches in Ice Single Crystals”, (Oral 
Presentation with D. Cullen, X. Hu, and I. Baker – Paper presented by D. Cullen). 

 
166. Fall 1999 MRS Meeting Symposium on “Applications of Synchrotron Radiation Techniques to Materials Science V”, 

Boston, Nov. 28 - Dec. 3, 1999, “Dislocation Motion Around Loaded Notches in Ice Single Crystals”, (Oral 
Presentation with D. Cullen, X. Hu, and I. Baker – Paper presented by D. Cullen). 

 
167. 14th European Frequency and Time Forum, Turin Italy, March 14-16, 2000, “Characterization of Defect and Strain 

Configurations in Langanite and Langatate Single Crystals using Synchrotron White Beam X-ray Topography and 
Assessment of their Influence on Resonator Performance” (Oral Presentation with C. Fazi, S. Tiddrow, and A. Khan – 
Paper presented by C. Fazi). 
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168. Spring 2000 MRS Meeting Symposium on “Wide-Bandgap Electronic Devices”, San Fransisco, April 24-28, 2000, 
“Electrical Behavior of X-ray Imaged Crystal Defects in SiC High Field Devices” (Invited Oral Presentation with P. 
Neudeck, M.A. Kucsmarski, W.M. Vetter and H. Su – Lecture presented by P. Neudeck). 

 
169. 12th International Conference on Indium Phosphide and Related Materials, Williamsburg, VA, May 14-18 (2000), “X-

ray Characterization of Bulk InP:S Crystals Grown by LEC in a Low Thermal Gradient”, (Oral Presentation with D.F. 
Bliss, G. Bryant, G. Antypas, B. Rhaghothamachar, G. Dhanaraj, and J. Zhao – Paper Presented by D. Bliss). 

 
170. Microgravity Materials Science Conference, Huntsville, AL, June 6-8, 2000: “Combined Synchrotron White Beam X-

ray Topography and High Resolution Triple Axis X-ray Diffraction Characterization and Analysis of Crystals Grown 
in Microgravity and Ground-Based Environments" (Invited Lecture). 

 
171. Electronic Materials Group, ”, Litton-Airtron, Morris Plains, NJ, June 23, 2000, “Synchrotron X-ray Topography of 

Silicon Carbide Single Crystals” (Invited Lecture). 
 
172. 12th American Conference on Crystal Growth and Epitaxy, Vail, CO, August 13-18, 2000: “Rearrangement of 

Dislocations and Formation of Micropipes in Silicon Carbide Crystals Due to the Movement of Hexagonal Voids” 
(Oral presentation with T.A. Kuhr, M. Skowronski, and W.M. Vetter – Paper presented by T.A. Kuhr). 

 
173. 12th American Conference on Crystal Growth and Epitaxy, Vail, CO, August 13-18, 2000: “The Effect of Post-Growth 

Cool-Down Rate on Defects in Cadmium Telluride Crystals Grown by “Contactless” PVT” (Oral presentation with W. 
Palosz, K. Grasza, K. Durose, D. Halliday, N.M. Boyall, B. Raghothamachar and L. Cai – Lecture presented by W. 
Palosz). 

 
174. X-TOP 2000, 5th Biennial Conference on High Resolution X-ray Diffraction and Topography, Ustron-Jaszowiec, 

Poland, September 13-15, 2000: “The Electron Microscopy and X-ray Topography of Micropipes in Hexagonal Silicon 
Carbide: a Comparative Study” (Oral presentation with W.M. Vetter – Lecture presented by W.M. Vetter). 

 
175. Final Review of 1994 MURI Centers on Intelligent Manufacturing in Electronics and Materials Processing, Marymount 

University, Ballston VA, September 19-20, 2000: “Characterization of InP and SiC Crystals” (Invited Lecture). 
 
176. 3rd International Workshop on Modeling in Crystal Growth, Hauppauge, NY, October 18-20, 2000: “Synchrotron 

White Beam X-ray Topography Characterization of Single Crystals and its Application to Crystal Growth Model 
Validation” (Invited Lecture). 

 
177. Army Research Laboratory FY 01 Frequency Control Program Budget Meeting, Army Research Laboratory, Adelphi, 

MD, November 7, 2000: “Diagnostic Imaging of Defects in LGX Resonators using Synchrotron White Beam X-ray 
Topography and High Resolution Triple-Axis X-ray Diffraction and Assessment of Their Influence on Resonator 
Performance” (Invited Lecture). 

 
178. International Workshop on Preparation and Characterization of Technologically Important Single Crystals, National 

Physical Laboratory, New Delhi, India, February 26-28, 2001: “Synchrotron White Beam X-ray Topography 
Characterization of Defects in Technologically Important SiC and InP Single Crystals” (Invited Lecture). 

 
179. International Workshop on Preparation and Characterization of Technologically Important Single Crystals, National 

Physical Laboratory, New Delhi, India, February 26-28, 2001: “Role of Modeling in Process and System Development 
for Crystal Growth” (Oral presentation with V. Prasad, Q.-S. Chen, and H. Zhang – lecture presented by V. Prasad). 

 
180. 15th European Frequency and Time Forum, Neuchatel, Switzerland, March 6-8, 2001, “Diagnostic Synchrotron X-Ray 

Topographic Imaging of Striations and Other Defects in Langatate and Langanite Single Crystals and Assessment of 
Their Influence on Resonator Performance (Poster Presentation with C. Fazi, S. Tiddrow, W. Johnson, and A. Khan – 
Poster presented by C. Fazi). 

 
181. Inter University Consortium, Indore, India, March 5, 2001: “Synchrotron White Beam X-ray Topography 

Characterization of Defects in SiC and InP Single Crystals” (Invited Lecture). 
 
182. Department of Physics, Indian Institute of Science, Bangalore, India, March 8, 2001: “Characterization of defects in 

SiC Single Crystals” (Invited Lecture). 
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183. Department of Physics, Anna University, Chennai, India, March 9, 2001: “Synchrotron White Beam X-ray Topography 

Characterization of Defects in SiC Single Crystals” (Invited Lecture). 
 
184. Materials Science Center, Dept. of Nuclear Physics, University of Madras, Chennai, India, March 9, 2001: 

“Synchrotron White Beam X-ray Topography Characterization of Defects in SiC and InP Single Crystals” (Invited 
Lecture). 

 
185. Photonic Materials, Strathclyde Business Park, Bellshill, Scotland, UK, April 23, 2001: “Synchrotron White Beam X-

ray Topography Characterization of YVO4 Single Crystals” (Invited Lecture). 
 
186. MURI Nitrides Kick-Off Meeting, Dept. of Materials Science & Engineering, North Carolina State University, Raleigh, 

NC, May 20-22, 2001: “SWBXT and HRTXD of Widebandgap Semiconductors” (Invited Lecture). 
 
187. ONR Workshop on Challenges in Porous and Amorphous Widebandgap Semiconductors, Corner Brook, 

Newfoundland, Canada, June 10-14, 2001: “Synchrotron Topography Characterization of Porous Materials” (Invited 
Lecture). 

 
188. ONR Workshop on Near Surface Effects in Semiconductor Substrates, Kodiak Island, Alaska, August 5-10, 2001: 

“Simultaneous Structural and Microstructural Analaysis of Polytype Distributions in 3C-SiC Epitaxial Films Grown 
on Atomically Flat 4H-SiC Mesas using Synchrotron White Beam X-ray Topography” (Invited Lecture). 

 
189. Thirteenth American Conference on Crystal Growth and Epitaxy, Burlington, VT, August 12-16, 2001: “Polytype 

Identification in Heteroepitaxial 3C/4H SiC using Synchrotron White Beam X-ray Topography” (Invited Lecture). 
 
190. Thirteenth American Conference on Crystal Growth and Epitaxy, Burlington, VT, August 12-16, 2001: “X-ray 

Topographic Characterization of Hydrothermally Grown ZnO Crystals”, (oral presentation with G. Dhanaraj, D. Bliss, 
M. Callahan, and M. Harris – Paper presented by G. Dhanaraj). 

 
191. Thirteenth American Conference on Crystal Growth and Epitaxy, Burlington, VT, August 12-16, 2001: “X-ray 

Characterization of THM-Grown HgCdTe Crystals in a Rotating Magnetic Field”, (Poster with B. Raghothamachar, 
R. Matyi, H. Volz, S. Motakef, and D. Gillies – Poster presented by B. Raghothamachar and M. Dudley). 

 
192. International Conference on SiC and Related Materials 2001, Tsukuba, Japan, October 28-November 2, 2001: 

“Polytype Identification and Mapping in Hetroepitaxial Growth of 3C on Atomically Flat 4H-SiC Mesas Using 
Synchrotron White Beam X-ray Topography,” (Lecture with W.M. Vetter, P.G. Neudeck, and J.A. Powell – Lecture 
Presented by P. Neudeck). 

 
193. International Conference on SiC and Related Materials 2001, Tsukuba, Japan, October 28-November 2, 2001: “Growth 

of defect-Free 3C-SiC on 4H- and 6H-SiC Mesas Using Step-Free Surface Heteroepitaxy”, Homoepitaxial “Web 
Growth” of SiC to Terminate c-axis Screw Dislocations and Enlarge Step-Free Surfaces”, (Lecture with P.G. Neudeck, 
J.A. Powell, A. Trunek, and X.R. Huang –Lecture Presented by P. Neudeck). 

 
194. International Conference on SiC and Related Materials 2001, Tsukuba, Japan, October 28-November 2, 2001: 

“Homoepitaxial “Web Growth” of SiC to Terminate c-axis Screw Dislocations and Enlarge Step-Free Surfaces”, 
(Lecture with P.G. Neudeck, J.A. Powell, A. Trunek, D. Spry, G.M. Beheim, E. Benavage, P. Abel, and W.M. Vetter 
– Lecture Presented by P. Neudeck). 

 
195. International Conference on SiC and Related Materials 2001, Tsukuba, Japan, October 28-November 2, 2001: “A 

Simple Mapping Method for Elementary Screw Dislocations in Homoepitaxial SiC Layers”, (Lecture with S. Ha, W.M. 
Vetter, and M. Skowronski – Lecture Presented by S. Ha). 

 
196. International Conference on SiC and Related Materials 2001, Tsukuba, Japan, October 28-November 2, 2001: 

“Oxidation-Induced Crystallographic Transformation in Heavily N-Doped 4H-SiC Wafers”, (Lecture with B.J. 
Skromme, K.C. Palle, C.D. Poweleit, L.R. Bryant, W.M. Vetter, K. Moore, and T. Gehoski – Lecture Presented by B.J. 
Skromme). 
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197. Los Alamos National Laboratory, Feb 19, 2002: “Synchrotron White Beam X-ray Topography and High Resolution 
Triple-Axis X-ray Diffraction Studies of Defects in SiC Substrates, Epilayers and Device Structures  (Invited Lecture). 

 
198. 7th International Workshop on Wide Bandgap III-Nitrides, Richmond, VA, March 10-14, 2002: “Synchrotron White 

Beam Topography Characterization of Physical Vapor Transport Grown AlN andf Ammonothermal GaN” (Lecture 
with B. Raghothamachar, W.M. Vetter, H. Zhang, R. Ma, Z. Sitar, R. Schlesser, and J.W. Kolis – Lecture Presented 
by M. Dudley). 

 
199. 7th International Workshop on Wide Bandgap III-Nitrides, Richmond, VA, March 10-14, 2002: “Structural 

Characterization of Epitaxial Layers Grown on Porous SiC Substrates” (Poster with P. Gouma, B. Raghothamachar, J. 
Bai, S. Saddow, and M. Smith – Poster Presented by P. Gouma, B. Raghothamachar, J. Bie, and M. Dudley). 

 
200. 1st Annual MURI Review for “An Integrated Approach to Bulk III-Nitride Crystal Growth and Wafering”, Cornell 

University, Ithaca, NY, April 25-26, (2002): “Synchrotron White Beam X-ray Topography Characterization of 
Ammonothermally Grown GaN” (Invited Lecture with B. Raghothamachar, W.M. Vetter, J.W. Kolis and E. Michaels 
– Lecture Presented by B. Raghothamachar). 

 
201. 1st Annual MURI Review for “An Integrated Approach to Bulk III-Nitride Crystal Growth ans Wafering”, Cornell 

University, Ithaca, NY, April 25-26, (2002): “Synchrotron White Beam X-ray Topography Characterization of Physical 
Vapor Transport Grown AlN” (Invited Lecture with B. Raghothamachar, W.M. Vetter, Z. Sirat and R. Schlesser – 
Lecture Presented by B. Raghothamachar). 

 
202. International Workshop on Bulk Nitride Semiconductors, Amazonas Brazil, May 18-23, 2002: “Synchrotron White 

Beam X-ray Topography Characterization of  Physical Vapor Transport Grown AlN and Ammonothermal GaN” 
(Invited Lecture). 

 
203. International Workshop on Challenges in Semi-Insulating Nitrides and SiC, Laugarvatn Iceland, July 14-18, 2002: 

“Sycnhrotron White Beam X-ray Topography Characterization of Semi-Insulating, Physical Vapor Transport Grown 
SiC and AlN ” (Invited Lecture). 

 
204. Wide Bandgap/II-VI Inc, Pine Brook. NJ, July 26, 2002: “Synchrotron White Beam X-ray Topography and High 

Resolution Triple-Axis X-ray Diffraction Studies of Defects in SiC Substrates, Epilayers and Device Structures”, 
(Invited Lecture). 

 
205. XIX Congress and General Assembly of International Union of Crystallography, Geneva, Switzerland, August 6-15, 

2002: “Synchrotron White Beam X-ray Topography and High Resolution Triple-Axis X-ray Diffraction Studies of 
Defects in SiC Substrates, Epilayers and Device Structures”, (Invited Lecture). 

 
206. European Conference on SiC and Related Materials, Linkoping, Sweden, September 1-5, 2002: “Synchrotron White 

Beam X-ray Topography and High Resolution Triple-Axis X-ray Diffraction Studies of Defects in SiC Substrates, 
Epilayers and Devices”, (Invited Lecture). 

 
207. 6th Biennial Conference on High Resoultion Diffraction and Imaging (X-Top 2002), Grenoble/Aussois, France, 

September 10-14, 2002: “Contribution of X-ray Topography and High resolution X-ray Diffraction to the Study of 
Defects in SiC”, (Invited Lecture). 

 
208. 2nd Annual MURI Review for “An Integrated Approach to Bulk III-Nitride Crystal Growth and Wafering”, Arizona 

State University, Tempe, AZ, November 18-19, (2002): “Synchrotron White Beam X-ray Topography Characterization 
of Ammonothermally Grown GaN” (Invited Lecture with B. Raghothamachar, W.M. Vetter, J.W. Kolis and E. 
Michaels – Lecture Presented by B. Raghothamachar). 

 
209. 2nd Annual MURI Review for “An Integrated Approach to Bulk III-Nitride Crystal Growth ans Wafering”, Arizona 

State University, Tempe, AZ, November 18-19, (2002): “Synchrotron White Beam X-ray Topography Characterization 
of Physical Vapor Transport Grown AlN” (Invited Lecture with B. Raghothamachar, W.M. Vetter, Z. Sitar and R. 
Schlesser – Lecture Presented by B. Raghothamachar). 
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210. Fall 2002 MRS Symposium on “Silicon Carbide – Materials, Processing, and Devices”,  Boston, MA, December 2-6, 
2002: “Characterization of Porous SiC Substrates and the Epilayer Structures Grown on Them” (Poster with J. Bai, P. 
Gouma, M. Mynbaeva, and S. Saddow – poster presented by J. Bai, P. Gouma, M. Mynbaeva, and S. Saddow). 

 
211. Fall 2002 MRS Symposium on “Silicon Carbide – Materials, Processing, and Devices”,  Boston, MA, December 2-6, 

2002: “Effects of Structural Defects on Diode Properties in 4H-SiC (Lecture with B.J. Skromme, K. Palle, H. Meidia, 
S. Mahajan, W.M. Vetter, K. Moore, S. Smith and T. Gehoski – Lecture presented by B.J. Skromme). 

 
212. Fall 2002 MRS Symposium on “Silicon Carbide – Materials, Processing, and Devices”,  Boston, MA, December 2-6, 

2002: Accurate Lattice Constant and Mismatch Measurements of SiC Heterostructures using Harmonic X-ray 
Reflections” (Lecture with X. Huang, P.G. Neudeck and J.A. Powell – Lecture presented by X. Huang). 

 
213. ONR Workshop on Charcterization of Widebandgap Semiconductors, Mauii, Hawaii, March 16-20, (2003): 

“Synchrotron Topography and High Resolution Diffraction Studies of Widebandgap Semiconductors” (Invited 
Lecture). 

 
214. 3rd  Biannual MURI Review for “An Integrated Approach to Bulk III-Nitride Crystal Growth and Wafering”, North 

Carolina State University, Durham, NC, April 28-29, (2003): “Synchrotron White Beam X-ray Topography 
Characterization of Ammonothermally Grown GaN” (Invited Lecture with B. Raghothamachar, W.M. Vetter, J.W. 
Kolis and E. Michaels – Lecture Presented by B. Raghothamachar). 

 
215. 3rd Biannual MURI Review for “An Integrated Approach to Bulk III-Nitride Crystal Growth and Wafering”, North 

Carolina State University, Durham, NC, April 28-29, (2003): “Synchrotron White Beam X-ray Topography 
Characterization of Physical Vapor Transport Grown AlN” (Invited Lecture with B. Raghothamachar, W.M. Vetter, Z. 
Sitar and R. Schlesser – Lecture Presented by B. Raghothamachar). 

 
216. 2003 Society for Experimental Mechanics Annual Conference and Exposition on Experimental and Applied 

Mechanics, Charlotte, NC, June 2-4, (2003): “Studies of defects and Strains using X-ray Topography and Diffraction” 
(Invited Lecture). 

 
217. Cree Inc., Durham, NC, June 5, (2003): “Synchrotron Topography and High Resolution Diffraction of SiC” (Invited 

lecture). 
 
218. ONR Workshop on “Extended Defects in Wide Gap Semiconductors” held in Irvington, VA, July 13-17,(2003) (Invited 

Lecture; Workshop Chair). 
 
219. 8th International Workshop on Wide Bandgap III-Nitrides, Richmond, VA, September 29 – October 1, 2003: 

“Combined TEM and Photoluminescence Spectroscopy of Bulk GaN Grown by the Ammonothermal method” (Poster 
with J. Bai, B. Raghothamachar, P. Gouma, B. Skromme, L. Chen, J. Kolis and E. Michaels – Poster Presented by B. 
Raghothamachar, J. Bai, and M. Dudley). 

 
220. 8th International Workshop on Wide Bandgap III-Nitrides, Richmond, VA, September 29 – October 1, 2003: “X-ray 

Characterization of Bulk grown AlN Crystals” (Invited Lecture with B. Raghothamachar, R. Dalmau, V. Noveski, R. 
Sclesser, L. Schowalter, and Z. Sitar – Lecture Presented by M. Dudley). 

 
221. International Conference on SiC and Related Materials 2003, Lyon, France, October 5-10, 2003: “Characterization of 

SiC Epitaxial Structures using High-Resolution X-ray Diffraction Techniques” (Invited Lecture with X.-R. Huang,  W. 
Cho, R.S. Okojie, and P.G. Neudeck – Lecture Presnted by X. Huang). 

 
222. International Conference on SiC and Related Materials 2003, Lyon, France, October 5-10, 2003:  , “Nondestructive 

Defect Characterization of SiC Epilayers and its Significance for SiC Device Research” (Invited Lecture with X.Ma, 
M. Dudley, T. Sudarshan – Lecture presented by T. Sudarshan). 

 
223. International Conference on SiC and Related Materials 2003, Lyon, France, October 5-10, 2003: “Porous SiC for HT 

Chemical Sensing Devices: An Assessment of its Thermal Stability” (Poster with J. Bai, G. Dhanaraj, P. Gouma,  and 
M. Mynbaeva – Poster presnted by P. Gouma and M. Dudley). 
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224. National Research Facilities Workshop, NRL, October 20-21, 2003: “Synchrotron Radiations for Studies of defects in 
Solids” (Invited lecture with C. Fazi – Lecture presented by M. Dudley). 

 
225. 4th Biannual MURI Review for “An Integrated Approach to Bulk III-Nitride Crystal Growth and Wafering”, Miami 

International University, October 27-28, 2003: “Synchrotron White Beam X-ray Topography Characterization of 
Physical Vapor Transport Grown AlN” (Invited Lecture with B. Raghothamachar, W.M. Vetter, Z. Sitar, J. Bai, B. 
Skromme and R. Schlesser – Lecture Presented by B. Raghothamachar). 

 
226. Case Western Reserve University, Cleveland, OH, November 18, 2003: “Synchrotron White Beam X-ray Topography 

Studies and High Resolution X-ray Diffraction Studies of Silicon Carbide, Substrates Epilyaers and Devices” (Invited 
Lecture). 

 
227. St Gobain Crystals, Solon, OH, November 19, 2003: “Application of Synchrotron White beam X-ray Topography to 

CaF2 and other Technologically Significant Crystals” (Invited Lecture with B. Raghothamachar – lecture presented by 
M. Dudley.) 

 
228. 2003 Fall MRS Meeting, Boston, MA, November 30 – December 5, 2003: Planning Meeting for Symposium 

Organizers for Spring 2004 MRS Meeting in San Francisco. 
 
229. 2004 Spring MRS Meeting, April 11-16, 2004, San Francisco, CA: “SiC: Materials, Processing and Devices” 

Symposium Co-Chair. 
 
230. 5th Biannual MURI Review for “An Integrated Approach to Bulk III-Nitride Crystal Growth and Wafering”, Cornell 

University, April 19-21, 2004: “Synchrotron White Beam X-ray Topography Characterization of Physical Vapor 
Transport Grown AlN” (Invited Lecture with B. Raghothamachar, W.M. Vetter, Z. Sitar, J. Bai, B. Skromme and R. 
Schlesser – Lecture Presented by B. Raghothamachar). 

 
231. St Gobain, May 27-28, 2004: “Application of Synchrotron White beam X-ray Topography to CaF2 and other 

Technologically Significant Crystals” (Invited Lecture with B. Raghothamachar – lecture presented by M. Dudley.) 
 
232. ONR Progress Review, Monterey, CA, August 1-4, 2004: “Synchrotron X-ray Studies of Wide Bandgap 

Semiconductors” (Invited lecture).  
 
233. Fall 2004, MRS Meeting Symposium on GaN, Boston, November 29, 2004: “Relationship of basal plane and prismatic 

stacking faults in GaN to low temperature photoluminescence peaks at ~3.4eV and ~3.2eV”, (Poster with J. Bai, M. 
Dudley, L. Chen, B. J. Skromme, P. J. Hartlieb, E. Michaels, J. W. Kolis, B. Wagner, R. F. Davis, U. Chowdhury and 
R. D. Dupuis - Poster presented by J. Bai and M. Dudley). 

 
234. 2004 Fall MRS Meeting Symposium on GaN, Boston, November 29, 2004: “X-ray Characterization of GaN Single 

Crystal  Layers Grown by the Ammonothermal Technique on HVPE GaN Seeds and by the Sublimation Technique on 
Sapphire Seeds” (Poster with Balaji Raghothamachar, Buguo Wang, Michael Callahan, David Bliss, Phanikumar 
Konkapaka, Huaqiang Wu, and Michael Spencer - poster presented by Balaji Raghothamachar and M. Dudley).  

 
235. 2004 Fall MRS Meeting, Boston, November 29, 2004, “Synchrotron White Beam X-ray Topography (SWBXT) and 

High Resolution Triple Axis Diffraction Studies on AlN layers Grown on 4H- and 6H-SiC Seeds” (Poster with Balaji 
Raghothamachar, Michael Dudley, Rafael Dalmau, Raoul Schlesser, and Zlatko Sitar - poster presented by Balaji 
Raghothamachar and M. Dudley). 

 
236. St. Gobain Crystals, Milford, NH, “SWBXT of CaF2, Sapphire, Spinel and KDP Crystals”, January 17-18, 2005 

(Invited Lecture). 
 
237. MURI Review for “An Integrated Approach to Bulk III-Nitride Crystal Growth and Wafering”, Stony Brook 

University, April 21-22, 2005, “TEM, High Resolution X-ray Diffraction (HRXRD), Synchrotron White Beam X-ray 
Topography (SWBXT), SEM and AFM Studies of Ammonothermal- GaN/HVPE-GaN and MOCVD-Grown AlN and 
GaN/AlN Epilayers”, (Invited Lecture with J. Bai, X. Huang, B. Raghothamachar, L. Chen, B. Skromme, R.F. Davis, 
B. Wagner, B. Wang, M. Callahan and D. Bliss). 
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238. MURI Review for “An Integrated Approach to Bulk III-Nitride Crystal Growth and Wafering”, Stony Brook 
University, April 21-22, 2005, “Characterization of AlN and GaN crystals by SWBXT and HRXRD”, (Invited Lecture 
with B. Raghothamachar, J. Bai, X. Huang, M. Dudley, R. Dalmau, D. Zhuang, Z. Herro, R. Schlesser, Z. Sitar, B. 
Wang, M. Callahan, D. Bliss, P. Konkapaka, H. Wu and M. Spencer). 

 
239. 17th International Conference on InP and related Materials, Glasgow, Scotland, May 8-12, 2005: “Synchrotron X-ray 

topographic characterization of defects in InP bulk crystals”, (Invited lecture). 
 
240. II-VI Corporation, Pine Brook, NJ, June 21, 2005: “SWBXT, HRXRD, TEM and AFM Studies of Defects in Wide 

Bandgap Substrates, Epilayers and Device Structures” (Invited Lecture). 
 
241. 16th American Conference on Crystal Growth and Epitaxy, Big Sky Resort, Montana (Journal of Crystal Growth 

special issue), July 10 - 14, 2005, “Epitaxial Growth and Characterization of Silicon Carbide Films”, (Talk with G. 
Dhanaraj, M. Dudley, Y. Chen, B. Ragothamachar, B. Wu and H. Zhang). 

 
242. 16th American Conference on Crystal Growth and Epitaxy, Big Sky Resort, Montana (Journal of Crystal Growth 

special issue), July 10 - 14, 2005, “Stress Evolution During the Early Stages of AlN Vapor Growth” , (Poster with Bei 
Wu, Jie Bai, Vladimir L. Tassev, Xianrong Huang, Hui Zhang, David F. Bliss, Mim Lal Nakarmi, Jingyu Lin, Wenhong 
Sun, Jinwei Yang, M. Asif Khan). 

 
243. 16th American Conference on Crystal Growth and Epitaxy, Big Sky Resort, Montana (Journal of Crystal Growth 

special issue), July 10 - 14, 2005, “Characterization of Bulk Grown GaN and AlN Single Crystal Materials” (Talk with 
B. Raghothamachar Balaji Raghothamachar, Jie Bai, Michael Dudley, Rafael Dalmau, Dejin Zhuang, Ziad Herro, 
Raoul Schlesser, Zlatko Sitar, Buguo Wang, Michael Callahan, David Bliss Phanikumar Konkapaka and Michael 
Spencer). 

 
244. ONR Progress Review, Red Bank, NJ, August 21-24, 2005: “Halo-Precursor CVD Growth of SiC: Ex Situ and In Situ 

Studies” (Invited lecture).  
 
245. 11th International Conference on defect Recognition and Imaging in Physics, Beijing, China September 15-19, 2005, 

“Synchrotron White Beam X-ray Topography, Transmission Electron Microscopy and High Resolution X-ray 
Diffraction Studies of Defects and Strain Relaxation Processes in Wide Bandgap Semiconductor Crystals and Thin 
Films”, M. Dudley, J. Bai, X. Huang, W.M. Vetter, G. Dhanaraj and B. Raghothamachar (Invited Lecture - Presented 
by M. Dudley). 

 
246. 11th International Conference on defect Recognition and Imaging in Physics, Beijing, China September 15-19, 2005, 

“High Resolution TEM Observation of AlN grown on SiC and Sapphire Substrates”, J. Bai, X. Huang, M. Dudley 
(Oral Presentation - Presented by J. Bai). 

 
247. St. Gobain Crystals, Solon, OH, October 4-5, 2005, “SWBXT of CaF2, Sapphire, Spinel and other Technologically 

Significant Crystals of Interest to St. Gobain”, (Invited Lecture). 
 
248. 2005 Fall MRS Symposium on GaN, AlN, InN and Related Materials, Boston, November 27 - December 2, 2005:   

Intersecting Basal Plane and Prismatic Plane Stacking Fault Structures in GaN/AlN epilayers on on-axis and off-cut 
6H-SiC substrates  (Oral Presntation with J. Bai and X. Huang -Lecture Presented by J. Bai). 

 
249. 2005 Fall MRS Symposium on GaN, AlN, InN and Related Materials, Boston, November 27 - December 2, 2005: 

Stress Evolution during the Early Stages of AlN Vapor Growth (Poster with B. Wu, J. Bai, V. L. Tassev, M. Lal 
Nakarmi, W. Sun, X. Huang, H. Zhang, D. F. Bliss, J. Lin, H. Jiang, J. Yang, and M. Asif Khan -Poster Presented by 
J. Bai and M. Dudley). 

 
250. 2005 Fall MRS Symposium on GaN, AlN, InN and Related Materials, Boston, November 27 - December 2, 2005: 

Crystal Growth and Defect Characterization of AlN Single Crystals (Poster with S. Wang, and A. Timmerman -Poster 
Presented by S. Wang and M. Dudley).  

 
251. 2005 Fall MRS Symposium on GaN, AlN, InN and Related Materials, Boston, November 27 - December 2, 2005:  , 

“Structural Chracterization of GaN Single Crystal Layers Grown by Vapor Transport from a Gallium Oxide Powder 
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Source (Poster with B. Raghothamachar, P. Konkapaka, and M. Spencer - Poster presented by B. Raghothamachar, P. 
Konkapaka, M. Dudley and M. Spencer).  

 
252. BP Solar, Frederick, MD December 14, 2005: “Synchrotron White Beam X-ray Topography Characterization of Large 

Grain Polycrystalline Silicon for Solar Cell Applications” (Invited Lecture). 
 
253. Naval Research Laboratory, Arlington, VA,  December 15, 2005: “Halo-Precursor CVD Growth of SiC: Ex Situ and 

In Situ Studies” (Invited Lecture). 
 
254. II-VI Corporation, Pine Brook, NJ, December 16, 2005: “SWBXT and AFM Studies of Carrot Defects in SiC” (Invited 

Lecture). 
 
255. “Dow Corning Known Good Substrates Contract Kick-Off Meeting”, Dow Corning, Midland, MI, February 16, 2006: 

“Known Good Substrates” (Invited Lecture).  
 
256. 2006 Spring MRS Symposium on SiC: Materials, Processing and Devices, San Francisco, CA, April 18-20, 2006: 

“Multiplication of Basal Plane Dislocations via Interaction with c-Axis Threading Dislocations in 4H-SiC” (Lecture 
with Y. Chen, G. Dhanaraj, H. Zhang, R. Ma, Y. Shishkin and S. Saddow - Lecture Presented by Y. Chen). 

 
257.  2006 Spring MRS Symposium on SiC: Materials, Processing and Devices, San Francisco, CA, April 18-20, 2006: 

“High- Resolution X-Ray Topography of Dislocations in 4H-SiC Epilayers” (Poster with I. Kamata, H. Tsuchida, and 
W. Vetter - Poster Presented by H. Tsuchida). 

 
258. 2006 Spring MRS Symposium on SiC: Materials, Processing and Devices, San Francisco, CA, April 18-20, 2006: “The 

Formation Mechanism of Carrot Defects in SiC Epifilms ” (Poster with H. Chen, G. Wang, Y. Chen, X. Jia, and  J. Bai 
- Poster Presented by M. Dudley and H. Chen). 

 
259. 2006 Spring MRS Symposium on SiC: Materials, Processing and Devices, San Francisco, CA, April 18-20, 2006: 

“Growth and Mechanism in Halide Chemical Vapor Deposition of Silicon Carbide” (Poster with Y. Chen, J. Dhanaraj, 
H. Chen, and H. Zhang - Poster Presented by M. Dudley, Y. Chen and G. Dhanaraj). 

 
260. 2006 Spring MRS Symposium on SiC: Materials, Processing and Devices, San Francisco, CA, April 18-20, 2006: 

“Process-induced Deformations and Stacking Faults in 4H-SiC” (Lecture with R. Okojie, X. Huang, M. Zhang, and P. 
Pirouz - Lecture Presented by R. Okojie). 

 
261. 2006 Spring MRS Symposium on SiC: Materials, Processing and Devices, San Francisco, CA, April 18-20, 2006: 

“Studies of the Effect of Different Dislocation Types On the Performance of Devices Fabricated On 4H-SiC 
Homoepitaxial Layers Using Synchrotron White Beam X-Ray Topography Based Techniques” (Lecture with H. Chen, 
B. Raghothamachar, W. Vetter, Y. Wang, and B.J. Skromme, - Lecture Presented by H. Chen). 

 
262. 2006 Spring MRS Symposium on SiC: Materials, Processing and Devices, San Francisco, CA, April 18-20, 2006: 

“Electrospun Tungsten Oxide Nanofibers: Fabrication and Characterization”, (Poster with G. Wang, X. Huang, P.I. 
Gouma, and X. Yang, - Poster Presented by G. Wang and M. Dudley). 

 
263. MURI Review for “An Integrated Approach to Bulk III-Nitride Crystal Growth and Wafering”, Stony Brook 

University, May 8-9, 2006, “Characterization of AlN and GaN crystals by SWBXT and HRXRD”, (Invited Lecture 
with B. Raghothamachar, J. Bai, X. Huang, M. Dudley, R. Dalmau, D. Zhuang, Z. Herro, R. Schlesser, Z. Sitar, B. 
Wang, M. Callahan, D. Bliss, P. Konkapaka, H. Wu and M. Spencer). 

 
264. St. Gobain Crystals, Milford, NH, “SWBXT of CaF2, Sapphire, Spinel and KDP Crystals”, June 6-7, 2006 (Invited 

Lecture). 
 
265. ECSCRM 2006, Newcastle, UK, September 3-7, 2006: “Multiplication of Basal Plane Dislocations and Grain 

Boundary Formation in SiC (Lecture with Yi Chen, G. Dhanaraj - Lecture Presented by M. Dudley). 
 
266. 2006 Fall MRS Symposium on Advances in III-V Nitride Semiconductor Materials and Devices, Boston, November 

26 – December 1, 2006: , “Electrical and Optical Activity of Folded Prismatic Stacking Faults in GaN Grown on 
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Vicinal SiC Substrates”, (Poster with B. J. Skromme, M. Mikhow, L. Chen, J. Bai, X. Huang, M. Dudley, B. Wagner, 
and R. F. Davis – Poster presented by M. Dudley and J. Bai). 

 
267. 2006 Fall MRS Symposium on Advances in III-V Nitride Semiconductor Materials and Devices, Boston, November 

26 – December 1, 2006: , “Investigation and Properties of Grain Boundaries in Silicon Carbide” (Poster with Y. Chen, 
G. Dhanaraj, and R. Ma – Poster presented by Y. Chen and M. Dudley). 

 
268. 2006 Fall MRS Symposium on Nanowires and Carbon Nanotubes-Science and Applications, Boston, November 26 – 

December 1, 2006: “Conductive MWNT/Poly (Vinyl Acetate) Composite Nanofibers by Electrospinning” (Poster with 
G. Wang, V. Samuilov, J.-S. Koo, Z. Tan, and X. Liu Poster presented by G. Wang and M. Dudley). 

 
269. 2006 Fall MRS Symposium on Advances Advances in In Situ Characterization of Film Growth and Interface Processes, 

Boston, November 26 – December 1, 2006: “Study on the Growth of Metal Oxide Nanowires by Synchrotron-based 
In-situ X-ray Diffraction” (Poster with G. Wang, X.-Q. Yang, J. Hanson, and X.R. Huang – Poster presented by G. 
Wang and M. Dudley). 

 
270. 2006 Fall MRS Symposium on Zinc Oxide and Related Materials, Boston, November 26 – December 1, 2006: “Defect 

Characterization of Zinc Oxide Bulk Crystals” (Lecture with G. Dhanaraj, B. Raghothamachar, M. Callahan, B. Wang, 
and D. Bliss –Lecture presented by G. Dhanaraj). 

 
271. Amberwave Systems Corp., Salem, NH, December 1, 2006: “Origin of Defect Configurations in Crystals” (Invited 

Lecture). 
 
272. Dow Corning, Midland MI, December 13, 2006: “ONR/Dow Corning Known Good Substrates” (Invited Lecture).  
 
273. ONR/Dow Corning Known Good Substrates Program Review”, Chicago, IL, December 14, 2006: “ONR/Dow Corning 

Known Good Substrates” (Invited Lecture).  
 
274. St. Gobain Crystals, Milford, NH, “SWBXT of CaF2, Sapphire, Spinel and KDP Crystals”, December 19-20, 2006 

(Invited Lecture). 
 
275. Norstel AB, Norrköping, Sweden, January 8-9, 2007: “Origins of Dislocation Configurations in SiC Crystals”  (Invited 

Lecture). 
 
276. Linköping University, Sweden, January 9, 2007: “Origins of Dislocation Configurations in SiC Crystals”  (Invited 

Lecture). 
 
277. 2007 Spring MRS Meeting, San Francisco, CA, April 9-13, 2007: “Interaction between Basal Stacking Faults and 

Threading Dislocations in 4H-Silicon Carbide Epitaxial Layer” (Lecture with Y. Chen, K.X. Liu and R. Stahlbush - 
Lecture Presented by Y. Chen). 

 
278. 2007 Spring MRS Meeting, San Francisco, CA, April 9-13, 2007: “Physical Properties of Electrospun PVAc/MWNT 

Composite Nanofibers and Their Gas Sensing Applications” (Poster with G. Wang-Poster Presented by G. Wang). 
 
279. 2007 Spring MRS Meeting, San Francisco, CA, April 9-13, 2007: “Defect Structures in B12As2 Epitaxial Films Grown 

on c-Plane and a-Plane 6H-SiC Substrates”  (Poster with H. Chen, G. Wang, L. Zhang, Y. Zhu, and J. Edgar - Poster 
Presented by G. Wang) 

 
280. IEEE Components, Packaging and Manufacturing Technology, Phoenix Chapter, April 11, 2007: “Dislocations: Their 

Influence on Device Performance and How to Control Them” (Invited Lecture). 
 
281. Intel Corporation, Assembly Technology Department, Chandler, AZ, April 12. 2007: “Strain (and stress mapping) of 

packaged silicon wafers using X-ray diffraction-based techniques”  (Lecture with B. Raghothamachar – Lecture 
Presented by B. Raghothamachar). 

 
282. International Conference on SiC and Related Materials 2007, Otsu, Japan, October 14-19, 2007:, “Aspects of 

Dislocation Behavior in SiC”, (Invited Lecture with Y. Chen and X. R. Huang – Lecture Presented by M. Dudley). 
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283. International Conference on SiC and Related Materials 2007, Otsu, Japan, October 14-19, 2007: “Studies of the 
Distribution of Elementary Threading Screw Dislocations In 4H Silicon Carbide Wafer” (Poster with Y. Chen, N. 
Zhang, X. R. Huang, D. R. Black and M. Dudley – Poster presented by Y. Chen and M. Dudley). 

  
284. International Conference on SiC and Related Materials 2007, Otsu, Japan, October 14-19, 2007: “Sense Determination 

of Micropipes via Grazing-incidence Synchrotron White Beam X-ray Topography in 4H-Silicon Carbide” (Lecture 
with Y. Chen, M. Dudley, E. K. Sanchez and M. F. MacMillan –Lecture presented by Y. Chen). 

 
285. International Conference on SiC and Related Materials 2007, Otsu, Japan, October 14-19, 2007: “Mapping of Defects 

in Large-Area Silicon Carbide Wafers via Photoluminescence and its Correlation with Synchrotron White Beam X-ray 
Topography” (Poster with Y. Chen, R. Balaji, M. Dudley, M. Murthy, J. A. Freitas Jr. and S. Maximenko – Poster 
presented by Y. Chen and M. Dudley).  

 
286. International Conference on SiC and Related Materials 2007, Otsu, Japan, October 14-19, 2007: “Synchrotron X-ray 

Topographic Studies of Recombination Activated Shockley Partial Dislocations in 4H-SiC Epitaxial Layers” (Poster 
with Y. Chen, M. Dudley, K. X. Liu, J. D. Caldwell and R. E. Stahlbush – Poster presented by Y. Chen, M. Dudley 
and R.E. Stahlbush).  

 
287. International Conference on SiC and Related Materials 2007, Otsu, Japan, October 14-19, 2007: “Micropipe 

Dissociation through Thick n+ Buffer Layer Growth” (Lecture with  M. F. MacMillan, E. K. Sanchez, M. Dudley, Y. 
Chen and M. J. Loboda – Lecture presented by E. Sanchez). 

  
288. International Conference on SiC and Related Materials 2007, Otsu, Japan, October 14-19, 2007: “Characterization of 

Dislocations and Micropipes in 4H n+ SiC Substrates” (Poster with P. Wu, M. Yoganathan, I. Zwieback, Y. Chen and 
M. Dudley – Poster presented by I. Zwieback, Y. Chen and M. Dudley).  

 
289. International Conference on SiC and Related Materials 2007, Otsu, Japan, October 14-19, 2007: “High Resolution 

Topography Analysis on Threading Edge Dislocations in 4H-SiC Epilayers” (Lecture with I. Kamata, M. Nagano, H. 
Tsuchida, Y. Chen and M. Dudley – Lecture presented by I. Kamata).   

 
290. St. Gobain Crystals, Milford, NH, November 29-30, 2007: “SWBXT of CaF2, Sapphire, Spinel and KDP Crystals”, 

(Invited Lecture). 
 
291. NSLS II Workshop on Materials Science and Engineering, January 17, 2008: “X-ray Topography at 3rd Generation 

Synchrotron Sources” (Invited Lecture).  
 
292. 2008 Spring MRS Symposium on SiC: Materials, Processing and Devices, San Francisco, CA, March 23-28, 2008: 

“Studies of c-Axis Threading Screw Dislocations in Hexagonal SiC”, (Lecture with Y. Chen, N. Zhang, E.K. Sanchez, 
M.F. MacMillan, and X. Huang – Lecture presented by Y. Chen). 

 
293. 2008 Spring MRS Symposium on SiC: Materials, Processing and Devices, San Francisco, CA, March 23-28, 2008: 

“Determination of Core-structure of Shockley Partial Dislocations in 4H-SiC”, (Lecture with Y. Chen, N. Zhang,  J.D. 
Caldwell, K.X. Liu, R.E. Stahlbush, X. Huang, A.T. Macrander and D.R. Black – Lecture presented by Y. Chen).  

 
294. 2008 Spring MRS Symposium on SiC: Materials, Processing and Devices, San Francisco, CA, March 23-28, 2008: 

“Stress Mapping of SiC Wafers by Synchrotron White Beam X-ray Reticulography” (Poster with N.Zhang and Y. 
Chen – Poster presented by N. Zhang and M. Dudley).   

 
295. 2008 Spring MRS Symposium on SiC: Materials, Processing and Devices, San Francisco, CA, March 23-28, 2008: 

“Characterization and Growth Mechanism of B12As2 Epitaxial Layer Grown on (1-100) 6H-SiC with (1-100) 15R-
SiC Inclusions” (Lecture with H. Chen, G. Wang, L. Zhang, Y. Zhu, Z. Yu, Y. Zhang, J.H. Edgar, J. Gray, and M. 
Kuball – Lecture presented by H. Chen). 

  
296. 2008 Spring MRS Symposium on SiC: Materials, Processing and Devices, San Francisco, CA, March 23-28, 2008: 

“Mapping Point and Extended Defects in Wide Bandgap Substrates, Epitaxial Films, and Device Structures by 
Luminescence Techniques” (Lecture with J.A. Freitas, M. Murthy, S. Maximenko, P. B. Klein, J. D. Caldwell, O. J. 
Glembocki, Y. Chen, R. Balaji, B. Vanmil, R. Myers-Ward, D. K. Gaskill, C. R. Eddy, G. Chung and M. J. Loboda – 
Lecture presented by J. Freitas). 
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297. Boride Group Meeting, Kansas State University, May 31 – June 6, 2008: “Studies of Defects in SiC Signle Crystals”, 

(Invited Lecture). 
 
298. Boride Group Meeting, Kansas State University, May 31 – June 6, 2008: “Origins of Defect Configurations In 

Crystals”,  (Invited Lecture). 
 
299. Arc Energy, Nashua NH, June 24, 2008: “SWBXT of SiC” (invited Lecture). 
 
300. St. Gobain Crystals, Milford, NH, June 25, 2008: “SWBXT of CaF2, Sapphire, Spinel and KDP Crystals”, (Invited 

Lecture). 
 
301. ECSCRM 2008, Barcelona, Spain, September 7-11, 2008: “The Effect of 4H-SiC Substrate Surface Scratches on 

Chemical Vapor Deposition Grown Homo-Epitaxial Layer Quality” (Poster with N. Zhang, E. Sanchez, Y. Chen, M. 
MacMillan, and D.R. Black, - Poster Presented by N. Zhang and M. Dudley). 

 
302. Universitat Rovira I Virgili, Tarragona, Spain, Sept. 15, 2008:  “Applications of Synchrotron White Beam X-ray 

Topography In Materials Science” (Invited Lecture). 
 
303. Intel Corporation, Assembly Technology Department, Chandler, AZ, October 16, 2008: “Strain (and stress mapping) 

of packaged silicon wafers using X-ray diffraction-based techniques”  (Lecture with B. Raghothamachar – Lecture 
Presented by B. Raghothamachar). 

 
304. 5th International Symposium on Advanced Science and Technology of Silicon Materials, Kona, Hawaii, Nov 10-14, 

2008: “Analysis and Control of Structural Defects in Silicon Carbide Epitaxial Layers”, (Invited Lecture with N. Zhang, 
Y. Chen, and E.K. Sanchez – Lecture Presented by M. Dudley). 

 
305. JPSI Symposium “Catalyzing Innovation; Microelectronics Research at the National Synchrotron Light Source”, 

College of Nanoscale Science and Engineering, Albany, March 23, 2009: “Microelectronics Research at NSLS and 
opportunities at NSLS II”, (Invited Lecture). 

 
306. 2009 Spring MRS Symposium on “Packaging, Chip-Package Interactions, and Solder Materials Challenges”, San 

Francisco, CA, March 13-17, 2009: “A Novel X-ray Diffraction-based Technique for Complete Stress State Mapping 
of Packaged Silicon Dies ” (Lecture with with B. Raghothamachar, V. Sarkar, V. Noveski, and S. Sharan – Lecture 
presented by B. Raghothamachar). 

 
307. 2009 Spring MRS Symposium on “Nuclear Radiation Detection Materials-2009”, San Francisco, CA, March 13-17, 

2009: “Origins of Twinned Microstructures in B12As2 Epilayers Grown on (0001) 6H-SiC and Their Influence on 
Physical Properties” (Poster with Y. Zhang, H. Chen, N. Zhang, Y. Gong，M. Kuball, Z. Xu, Y. Zhang, J.H. Edgar, 
L. Zhang, and Y. Zhu – Poster Presented by Y. Zhang and M. Dudley).  

 
308. “International Workshop on 3C-SiC Heteroepitaxy and Workshop on Advanced Semiconductor Materials and Devices 

for Power Electronics Applications”, Catania, Italy, May 6-8, 2009  “Development of Methods for Dislocation 
Characterization in SiC Materials and Devices”, (Invited Lecture with N. Zhang, and Y. Chen – Lecture Presented by 
M. Dudley).  

 
309. St. Gobain Crystals, Milford, NH, May 14-15, 2009: “SWBXT of CaF2, Sapphire, Spinel and KDP Crystals”, (Invited 

Lecture). 
 
310. Symposium on “Novel Routes of Solution Processing’,  International Conference on Materials for Advanced 

Technologies (ICMAT 2009), Singapore, June 28 – July 3, 2009: “Application of Synchrotron X-ray Topography to 
the Development of Solution-Based, Bulk Crystal Growth of Technologically Important Materials”, (Invited Lecture 
with N. Zhang and Y. Chen – Lecture Presented by M. Dudley). 

 
311. Symposium on “Single Crystals: Growth and Applications for Research and Industry”, International Conference on 

Materials for Advanced Technologies (ICMAT 2009), Singapore, June 28 – July 3, 2009: “Nucleation Mechanism of 
6H-SiC Polytype Inclusions in PVT Grown 15R-SiC Crystals”, (Lecture with Y. Zhang N. Zhang, G. Choi, E. 
Tymizcki, and K. Grasza – Lecture Presented by Y. Zhang). 
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312. Institutute for Crystal Materials, Shandong University, Jinan, China, July 6, 2009: “Characterization of Defects in SiC 

Substrates, Epilayers and Devices” (Invited Lecture). 
 
313. Institute of Physics, Chinese Academy of Sciences, Beijing, China, July 7, 2009: “Characterization of Defects in SiC 

Substrates, Epilayers and Devices” (Invited Lecture). 
 

314. The 17th American Conference on Crystal Growth and Epitaxy, Lake Geneva, Wisconsin, August 9 - 14, 2009: “The 
Role Played by Synchrotron Topography in the Industrial Crystal Growth of Silicon Carbide” (Lecture with N. Zhang, 
B. Raghothamachar, Y. Chen, and G. Dhanaraj – Lecture Presented by M. Dudley). 

 
315. The 17th American Conference on Crystal Growth and Epitaxy, Lake Geneva, Wisconsin, August 9 - 14, 2009: “Liquid 

Phase Epitaxial Growth and Characterization of KLu1-xTmx(WO4)2 / KLu(WO4)2 for  Thin-Disk Lasers” (Lecture 
with R. Solé, J. Carvajal, B. Raghothamachar,  M. Pujol, X. Mateos, M. Aguiló,  and F. Diaz – Lecture Presented by 
B. Raghothamachar). 

 
316. The 17th American Conference on Crystal Growth and Epitaxy, Lake Geneva, Wisconsin, August 9 - 14, 2009: 

“Nucleation Mechanism of Polytype Transformation in 6H-SiC Polytype Inclusions inside 15R-SiC Crystals During 
Growth” (Lecture with Y. Zhang, H. Chen, J. Edgar, K. Grasza, E. Tymicki, and Y. Zhu – Lecture Presented by Y. 
Zhang). 

 
317. 13th International Conference on Defects - Recognition, Imaging and Physics in Semiconductors (DRIP XIII), 

Wheeling, West Virginia, September 13-17, 2009: “Stress Mapping Analysis by Ray Tracing (SMART): A New 
Technique for Residual Strain/Stress Measurement of Single Crystal Material Using Synchrotron White Beam” 
(Lecture with V. Sarkar, B. Raghothamachar, S. Byrappa – Lecture Presented by B. Raghothamachar). 

 
318. 13th International Conference on Defects - Recognition, Imaging and Physics in Semiconductors (DRIP XIII), 

Wheeling, West Virginia, September 13-17, 2009: “Synchrotron X-Ray Topography Study of Structural Defects and 
Strain in Epitaxial Structures of Yb- and Tm- Doped Potassium Rare Earth Double Tungstates and Their Influence on 
Laser Performance” (Lecture with J. Carvajal, B. Raghothamachar, M. Pujol, X. Mateos, M. Aguiló, and F. Díaz – 
Lecture Presented by B. Raghothamachar. 

 
319. 13th International Conference on Defects - Recognition, Imaging and Physics in Semiconductors (DRIP XIII), 

Wheeling, West Virginia, September 13-17, 2009: “Study on Nucleation Mechanism of Polytype Transformation in 
6H and 15R SiC Crystals”, (Lecture with Y. Zhang, H. Chen, J. Edgar; K. Grasza, E. Tymicki and Y. Zhu - Lecture 
Presented by Y. Zhang) 

 
320. Intel Corporation, Assembly Technology Department, Chandler, AZ, October 2, 2009: “Strain (and stress mapping) of 

packaged silicon wafers using X-ray diffraction-based techniques”  (Lecture with B. Raghothamachar – Lecture 
Presented by B. Raghothamachar). 

 
321. International Conference on SiC and Related Materials (ICSCRM) 2009, Nuremburg, Germany, October 11-16, 2009: 

“Characterization of 100 mm Diameter 4H-Silicon Carbide CrystalsWith Extremely Low Basal Plane Dislocation 
Density” (Lecture with N. Zhang, Y. Zhang, B. Raghothamachar, S. Byrappa, G. Choi, E. K. Sanchez, D. Hansen, R. 
Drachev, and M.J. Loboda – Lecture Presented by M. Dudley). 

 
322. International Conference on SiC and Related Materials (ICSCRM) 2009, Nuremburg, Germany, October 11-16, 2009: 

“Nucleation of c-axis Screw Dislocations at Substrate Surface Damage During 4H-Silicon Carbide Homo-Epitaxy” 
(Lecture with N. Zhang, Y. Zhang, and E. Sanchez  – Lecture Presented by M. Dudley). 

 
323. II-VI Corporation, Wide Bandgap Group, Pine Brook, NJ, November 12, 2009: “The Role Played by Synchrotron 

Topography in the Industrial Crystal Growth of Silicon Carbide” (Invited Lecture). 
 

324. 2009 Fall MRS Symposium on “Packaging, Chip-Package Interactions, and Solder Materials Challenges”,  Boston, 
MA, Nov. 30 – Dec. 4, 2009: “A Novel X-ray Diffraction-based Technique for Complete Stress State Mapping of 
Packaged Silicon Dies ” Oral Presentation with B. Raghothamachar, V. Sarkar, V. Noveski, and S. Sharan – Lecture 
Presented by V. Sarkar).  
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325. 2009 Fall MRS Symposium on “Nuclear Radiation Detection Materials-2009”, Boston, MA, Nov. 30 – Dec. 4, 2010: 
“Origins of Twinned Microstructures in B12As2 Epilayers Grown on (0001) 6H-SiC and Their Influence on Physical 
Properties” (Poster with Y. Zhang, H. Chen, N. Zhang, Y. Gong，M. Kuball, Z. Xu, Y. Zhang, J.H. Edgar, L. Zhang, 
and Y. Zhu – Psoter presented by Y. Zhang).  

 
326. 2010 Spring MRS Symposium on “Silicon Carbide 2010 — Materials, Processing, and Devices” San Francisco, CA, 

April 5-9, 2010, “Analysis of Dislocation Behavior in Low Dislocation Density, PVT-Grown, Four-Inch Silicon 
Carbide Single Crystals” (Oral Presentation with S. Byrappa, H. Wang, F. Wu, Y. Zhang, B. Raghothamachar, G. Choi, 
E. Sanchez, D. Hansen, R. Drachev, and M. Loboda – Lecture presented by M. Dudley).  

 
327. 2010 Spring MRS Symposium on “Silicon Carbide 2010 — Materials, Processing, and Devices” San Francisco, CA, 

April 5-9, 2010: “Mechanism for Improved Quality B12As2  Epitaxial Films on (0001) 4H-SiC Substrates by Tilting 
toward [1-100] Direction”, (Lecture with Y. Zhang, H. Chen, Y. Zhang, J. Edgar, Y. Gong, S. Bakalova, M. Kuball, 
L. Zhang, D. Su, K. Kisslinger, and Y. Zhu – Lecture Presented by Y. Zhang). 

 
328. Dow Corning Compound Semiconductor Solutions (DCCSS) – ARL Kick-Off Contract Meeting, May 27, 2010, Dow 

Corning, Midland, MI: “Mapping TSD’s in SiC Substrates, Epilayers and Devices” (Invited Presentation). 
 

329. NSLS-II SAC Panel Meeting – July 13, 2010, BNL, Upton, NY: “Monochromatic and White Beam Topography 
(MWT)” (Invited Presentation). 

 
330. ONR (Scott Coombe) – July, 28, 2010, Arlington, VA: ““Rugged SiC and GaN High-Power Devices” (Invited 

Presentation with Krishna Shenai). 
 

331. DOE (Mike Sobaroff, Maria Mapes) – July 28, 2010: “Rugged SiC and GaN High-Power Devices” (Invited 
Presentation with Krishna Shenai). 

 
332. DARPA (John Albrecht) – July 29, 2010, Arlington, VA: ““Rugged SiC and GaN High-Power Devices” (Invited 

Presentation with Krishna Shenai). 
 

333. 16th International Conference on Crystal Growth, 14th International Conference on Vapor Growth and Epitaxy – 
August 8-13, 2010, Beijing Convention Center, Beijing, China: “Crystal growth and structural characterization of 
doped and undoped RTP crystals grown by the TSSG method” (Lecture with B. Raghothamachar, V. Sarkar, J. 
Carvajal, M. C. Pujol, X. Mateos, R. Solé, M. Aguiló and F. Díaz -  Lecture presented by B. Raghothamachar). 

 
334.  16th International Conference on Crystal Growth, 14th International Conference on Vapor Growth and Epitaxy – 

August 8-13, 2010, Beijing Convention Center, Beijing, China: “Structural Evaluation of CVD-grown Diamond Single 
Crystals for Detector Applications” (Lecture with B. Raghothamachar, M. Gaowei, Q. Wu, E. Muller, and J. Smedley 
– Lecture Presented by B. Raghothamachar). 

 
335. ECSCRM 2010, Oslo, Norway – August 29 –September 2, 2010: “Formation Mechanism of Stacking Faults in PVT 

4H-SiC Created by Deflection of Threading Dislocations with Burgers Vector c+a“ (Lecture with S. Byrappa, H. Wang, 
F. Wu, B. Raghothamachar, G. Choi, S. Sun, E. K. Sanchez, D. Hansen, R. Drachev, S. Mueller,  and M. J. Loboda – 
Lecture Presented by M. Dudley). 

 
336. XTOP 2010, University of Warwick, UK – September 20-23, 2010: “Industrial Applications of X-ray Topography:  

Analysis of Defects in PVT-Grown SiC – A Case Study (Invited Lecture). 
 

337. 2010 Fall MRS Symposium on “Diamond Electronics and Bioelectronics – Fundamentals to Applications IV”, Boston, 
MA, November 29 – December3, 2010: “Numerical Simulation of X-ray Section Topography Images of Defects in 
CVD Diamond”, (Poster with M. Gaowei, B. Raghothamachar, E. Muller, J. Smedley, and Qiong Wu – presented by 
all authors). 

 
338. 2010 Fall MRS Symposium on “Boron and Boron Compounds – from Fundamentals to Applications”, Boston, MA, 

November 29 – December 3, 2010: “Elimination of Degenerate Epitaxy in the Growth of High Quality B12As2 Single 
Crystalline Epitaxial Films”, (Lecture with Y. Zhang, H. Chen, Y. Zhang, J.H. Edgar, Y. Gong, S. Bakalova, M. Kuball, 
L. Zhang, D. Su and Y. Zhu – Lecture presented by Y. Zhang). 
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339. 2010 Fall MRS Symposium on “Boron and Boron Compounds – from Fundamentals to Applications”, Boston, MA, 
November 29 – December 3, 2010: “Solution Growth and Characterization of Icosahedral Boron Arsenide (B12As2)”, 
(Lecture with C. Whitely, A. Mayo, J.H. Edgar, Y. Gong, M. Kuball, and Y. Zhang – Lecture presented by C. Whitely). 

 
340. 2010 Fall MRS Symposium on “Boron and Boron Compounds – from Fundamentals to Applications”, Boston, MA, 

November 29 – December 3, 2010: “Electrical Properties of Silicon Doped Icosahedral Boron Arsenide (B12As2) 
Epitxial Layers on Silicon Carbide)”, (Poster with Y. Zhang, J.H. Edgar, Y. Zhang, M. Dudley, Z. Zhu,  Y. Gong, S. 
Bakalova, and M. Kuball – Poster presented by all authors). 

 
341. 2010 Fall MRS Symposium on “Boron and Boron Compounds – from Fundamentals to Applications”, Boston, MA, 

November 29 – December 3, 2010: “Electrical Properties of B12As2/SiC Heterojunction Diodes and their Dependence 
on Microstructure” (Lecture with Y. Gong, S. Bakalova, Y. Zhang, Y. Zhang, J.H. Edgar and M. Kuball – Lecture 
presented Y. Gong). 

 
342. 2010 Fall MRS Symposium on “Boron and Boron Compounds – from Fundamentals to Applications”, Boston, MA, 

November 29 – December 3, 2010: “Anisotropic Dielectric Response of Epitaxial B12As2 Films”, (Lecture with S. 
Bakalova, Y. Gong, C. Cobet, N. Esser, Y. Zhang, J.H. Edgar, Y. Zhang and M. Kuball – Lecture presented by S. 
Bakalova). 

 
343. St. Gobain Crystals, Milford, NH, October 7-8, 2010: “SWBXT of CaF2, Sapphire, Spinel and KDP Crystals”, (Invited 

Lecture). 
 

344. St. Gobain Crystals, Milford, NH, December 1, 2010: “SWBXT of CaF2, Sapphire, Spinel and KDP Crystals”, (Invited 
Lecture). 

 
345. Intel Corporation, Assembly Technology Department, Chandler, AZ, March 11, 2011: “Strain (and stress mapping) of 

packaged silicon wafers using X-ray diffraction-based techniques”  (Lecture with B. Raghothamachar and V. Sarkar– 
Lecture Presented by V. Sarkar). 

 
346. DARPA UV LEDs Kick-Off Meeting, Baltimore, Maryland, May 4-5, 2011: “AlN Growth and Characterization” 

(Invited Lecture with Balaji Raghothamachar, R. Schlesser and Z. Sitar - lecture presented by Z, Sitar). 
 

347. St. Gobain Crystals, Milford, NH, May 17, 2011: “SWBXT of CaF2, Sapphire, Spinel and KDP Crystals”, (Invited 
Lecture). 

 
348. Symposium on “Advanced Materials Supported by Synchrotron Radiation”, International Conference on Materials for 

Advanced Technologies (ICMAT 2011), SUNTEC, Singapore, June 27 – July 1, 2011: “Synchrotron X-ray 
Topography Studies of the Evolution of the Defect Microstructure in Physical Vapor Transport Grown 4H-SiC Single 
Crystals, (Invited Lecture). 

 
349. Symposium on “Advanced Materials Supported by Synchrotron Radiation”, International Conference on Materials for 

Advanced Technologies (ICMAT 2011), SUNTEC, Singapore, June 27 – July 1, 2011: “Synchrotron X-ray 
Topography Studies the Hopping Frank Read Sources in 4H-SiC, (Lecture with H. Wang– Lecture Presented by H. 
Wang). 

 
350. The 18th American Conference on Crystal Growth and Epitaxy, Monterey, CA, July 31 –August 5, 2011: “New 

Insights into Structural Defect Behavior in Bulk and Epitaxial Silicon Carbide” (Invited Lecture with S. Byrappa, H. 
Wang, F. Wu, B. Raghothamachar, G. Choi, S. Sun, E. K. Sanchez, D. Hansen, R. Drachev, S. Mueller,  and M. J. 
Loboda – Lecture Presented by M. Dudley). 

 
351. The 18th American Conference on Crystal Growth and Epitaxy, Monterey, CA, July 31 –August 5, 2011: “Volume 

Production of High Quality SiC Substrates and Epitaxial Layers: Defect Trends and Device Applications” (Invited 
Lecture with S. Byrappa, H. Wang, F. Wu, B. Raghothamachar, G. Choi, S. Sun, E. K. Sanchez, D. Hansen, R. Drachev, 
S. Mueller,  and M. J. Loboda – Lecture Presented by S. Mueller). 

 
352. The 18th American Conference on Crystal Growth and Epitaxy, Monterey, CA, July 31 –August 5, 2011: “A review 

of four Types of Stacking faults created by deflection of Threading Dislocations with Burgers vector c/c+a in 4H-SiC 
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PVT –Grown Substrates” (Invited Lecture with S. Byrappa, H. Wang, F. Wu, B. Raghothamachar, G. Choi, S. Sun, E. 
K. Sanchez, D. Hansen, R. Drachev, S. Mueller,  and M. J. Loboda Lecture Presented by F. Wu). 

 
353. The 18th American Conference on Crystal Growth and Epitaxy, Monterey, CA, July 31 –August 5, 2011: “Synchrotron 

X-ray Topography Studies of the Behavior of Threading Growth Dislocations with c-component of Burgers Vector in 
PVT-Grown 4H-SiC” (Invited Lecture with S. Byrappa, H. Wang, F. Wu, B. Raghothamachar, G. Choi, S. Sun, E. K. 
Sanchez, D. Hansen, R. Drachev, S. Mueller,  and M. J. Loboda – Lecture Presented by M. Dudley – Lecture Presented 
by F. Wu). 

 
354. The 18th American Conference on Crystal Growth and Epitaxy, Monterey, CA, July 31 –August 5, 2011: “Basal Plane 

Dislocation Multiplication via the Hopping Frank-Read Source Mechanism in 4H-SiC and Observations of Threading 
Edge Dislocation Glide” (Lecture with S. Byrappa, H. Wang, F. Wu, B. Raghothamachar, G. Choi, S. Sun, E. K. 
Sanchez, D. Hansen, R. Drachev, S. Mueller,  and M. J. Loboda –Lecture Presented by H. Wang). 

 
355. The 18th American Conference on Crystal Growth and Epitaxy, Monterey, CA, July 31 –August 5, 2011: “Defect 

Structures of B12As2 Single Crystalline Epitaxial Layers on Off-axis (0001) 4H-SiC Substrates” (Lecture with Y. 
Zhang, J.H. Edgar, Y. Zhang, M. Dudley, Z. Zhu,  Y. Gong, S. Bakalova, B. Raghothamachar and M. Kuball – Lecture 
Presented by B. Raghothamachar). 

 
356. International Conference on SiC and Related Materials (ICSCRM) 2011, Cleveland, USA, September 11-16, 2011: 

“Synchrotron X-ray Topography Studies of the Propagation, and Post-Growth Mutual Interaction of Threading Growth 
Dislocations with c-component of Burgers Vector in PVT-Grown 4H-SiC” (Lecture with S. Byrappa, H. Wang, F. Wu, 
B. Raghothamachar, G. Choi, S. Sun, E. K. Sanchez, D. Hansen, R. Drachev, S. Mueller,  and M. J. Loboda – Lecture 
Presented by M. Dudley). 

 
357. International Conference on SiC and Related Materials (ICSCRM) 2011, Cleveland, USA, September 11-16, 2011: 

“Basal Plane Dislocation Multiplication via the Hopping Frank-Read Source Mechanism in 4H-SiC and Observations 
of Threading Edge Dislocation Glide” (Lecture with S. Byrappa, H. Wang, F. Wu, B. Raghothamachar, G. Choi, S. 
Sun, E. K. Sanchez, D. Hansen, R. Drachev, S. Mueller,  and M. J. Loboda – Lecture Presented by H. Wang). 

 
358. International Conference on SiC and Related Materials (ICSCRM) 2011, Cleveland, USA, September 11-16, 2011: 

“Low Defect Density Bulk AlN Substrates for High Performance Electronics & Optoelectronics” (Poster with S. 
Byrappa, H. Wang, F. Wu, B. Raghothamachar, G. Choi, S. Sun, E. K. Sanchez, D. Hansen, R. Drachev, S. Mueller,  
and M. J. Loboda – Poster Presented by B. Raghothamachar and M. Dudley). 

 
359. 220th Electrochemical Society Meeting Symposium on GaN and SiC Power Technologies, held in Boston, MA, October 

9-14, 2011: “Review of Current State of the Art of Defects in SiC,” (Invited Participation in Panel Discussion). 
 

360. ARC Energy, October 13, 2011: “Synchrotron Topography Studies of Defects in Sapphire” (Invited Lecture with B. 
Raghothamachar). 

 
361. 2011 Fall MRS Symposium on “Mobile Energy”, Boston, MA, November 28 – December 2, 2011: “GaN and SiC 

Materials Technology for Chipscale Mobile Power”, (Invited Lecture with K. Shenai – Lecture presented by M. 
Dudley). 

 
362. ARC Energy, February 15-17, 2012: “Synchrotron Topography Studies of Defects in Sapphire” (Invited Lecture with 

B. Raghothamachar). 
 

363. 2012 Spring MRS Symposium on “Silicon Carbide 2012 — Materials, Processing, and Devices” San Francisco, CA, 
April 9-13, 2012, “Synchrotron Topography Studies of Growth and Deformation-Induced Dislocations in 4H-SiC” 
(Invited Lecture with S. Byrappa, H. Wang, F. Wu, Y. Zhang, B. Raghothamachar, G. Choi, E. Sanchez, D. Hansen, 
R. Drachev, and M. Loboda – Lecture presented by M. Dudley).  

 
364. 2012 Spring MRS Symposium on “Silicon Carbide 2012 — Materials, Processing, and Devices” San Francisco, CA, 

April 9-13, 2012, “Synchrotron Topography Studies of Growth and Deformation-Induced Dislocations in 4H-SiC” 
(Invited Lecture with S. Byrappa, H. Wang, F. Wu, Y. Zhang, B. Raghothamachar, G. Choi, E. Sanchez, D. Hansen, 
R. Drachev, and M. Loboda – Lecture presented by M. Dudley).  
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365. 2012 Spring MRS Symposium on “Silicon Carbide 2012 — Materials, Processing, and Devices” San Francisco, CA, 
April 9-13, 2012, “Combined Application of Section and Projection Topography to Defect Analysis in PVT-Grown 
4H-SiC” (Invited Lecture with S. Byrappa, H. Wang, F. Wu, Y. Zhang, B. Raghothamachar, G. Choi, E. Sanchez, D. 
Hansen, R. Drachev, and M. Loboda – Lecture presented by H. Wang).  

 
366. 2012 Spring MRS Symposium on “Silicon Carbide 2012 — Materials, Processing, and Devices” San Francisco, CA, 

April 9-13, 2012, “Simulation of Synchrotron X-ray Topography Images of Dislocations with Burgers Vector c + a in 
4H-SiC Single Crystals” (Invited Lecture with S. Byrappa, H. Wang, F. Wu, Y. Zhang, B. Raghothamachar, G. Choi, 
E. Sanchez, D. Hansen, R. Drachev, and M. Loboda – Lecture presented by S. Byrappa).  

 
367. 54th Electronic Materials Conference, Symposium on SiC: Growth Processing and Characterization (Technical Session 

Co-Organizer (with R. Stahlbush, B. Hull, M. Capano and J. Caldwell)), Pennsylvania State University, June 20-22, 
2012.  

 
368. 54th Electronic Materials Conference, Symposium on SiC: Growth Processing and Characterization (Technical Session 

Co-Organizer (with R. Stahlbush, B. Hull, M. Capano and J. Caldwell), Pennsylvania State University, June 20-22, 
2012: “Characterization and Formation Mechanism of Six Pointed Star-Type Stacking Faults in 4H-SiC”, (Oral 
Presentation with F.Wu, H. Wang, S. Byrappa, B. Raghothamachar, P. Wu, X. Xu, and Ilya Zwieback – paper presented 
by F. Wu). 

 
369. 54th Electronic Materials Conference, Symposium on SiC: Growth Processing and Characterization (Technical Session 

Co-Organizer (with R. Stahlbush, B. Hull, M. Capano and J. Caldwell), Pennsylvania State University, June 20-22, 
2012: “Quantitative Comparison Between Dislocation Densities in Offcut 4H-SiC Wafers Measured Using 
Synchrotron X-ray Topography and Molten KOH Etching,” (Oral Presentation with H. Wang, S. Shun. S. Byrappa, F. 
Wu, B. Raghothamachar, G. Chung, E.K. Sanchez, S.G. Mueller, D. Hansen, and M. J. Loboda – paper presented by 
S. Shun). 

 
370. 9th European Conference on Silicon Carbide and Related Materials (ECSCRM 2012), St. Petersburg, Russia, September 

2-6, 2012:  “Defect Generation Mechanisms in PVT-Grown AlN Single Crystal Boules” (Poster with B. 
Raghothamachar,Y. Yang, R. Dalmau, B. Moody, S. Craft, R. Schlesser, and Z. Sitar – Poster Presented by B. 
Raghothamachar, M. Dudley and F. Wu).  

 
371. 9th European Conference on Silicon Carbide and Related Materials (ECSCRM 2012), St. Petersburg, Russia, September 

2-6, 2012:  “The Nucleation and Propagation of Threading Dislocations with c-Component of Burgers Vector in PVT-
Grown 4H-SiC”, (Oral Presentation with F Wu., S. Byrappa., H. Wang, Y. Chen, B. Raghothamachar, E.K. Sanchez, 
G. Chung,, D. Hansen, S.G.Mueller and M. J. Loboda, – Paper Presented by F. Wu).  

 
372. 222nd ECS Meeting, Honolulu, Hawaii PRiME 2012, October 7, 2012 - October 12, 2012: Co-Organizer of Gallium 

Nitride and Silicon Carbide Power Technologies 2 (with K. Shenai, M. Bakowski, R. Garg, and N. Ohtani). 
 

373. Fall 2012 MRS Meeting, Symposium on  Oxide Semiconductors and Thin Films, Boston, MA, November 25-30, 2012: 
“Grazing Incidence X-ray Topographic Studies of Threading Dislocations in Hydrothermal Grown ZnO Single Crystal 
Substrates,” (Oral Presentation with T. Zhou, B. Raghothamachar, and F. Wu – paper presented by T. Zhou). 

 
374. St. Gobain Crystals, Devens, MA, April 12, 2013: “SWBXT of Sapphire Crystals”, (Invited Lecture with B. 

Raghothamachar). 
 

375. 55th Electronic Materials Conference, Symposium on SiC: Growth Processing and Characterization (Technical Session 
Co-Organizer (with M. Spencer, R. Stahlbush, and J. Caldwell)), University of Notre Dame, South Bend, IN, June 26-
28, 2013.  

 
376. 55th Electronic Materials Conference, Symposium on SiC: Growth Processing and Characterization (Technical Session 

Co-Organizer (with M. Spencer, R. Stahlbush, and J. Caldwell), University of Notre Dame, South Bend, IN, June 26-
28, 2013:  “Prismatic Glide of Threading Edge Dislocations and Pyramidal Glide of Threading c+a Dislocations in 
PVT-Grown 4H-SiC”, (Oral Presentation with F. Wu, H. Wang, S. Byrappa, B. Raghothamachar, G. Chung, E.K. 
Sanchez, S.G. Mueller, D. Hansen, and M. J. Loboda – paper presented by F. Wu). 

 

First Solar Exhibit 2018, Page 95 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411

http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=8852279&fulltextType=RA&fileId=S1946427413002613
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=8852279&fulltextType=RA&fileId=S1946427413002613


377. 55th Electronic Materials Conference, Symposium on Oxide Semiconductors: University of Notre Dame, South Bend, 
IN, June 26-28, 2013: “Measurement of Critical Thickness for the Formation of Misfit Dislocations in 4H-SiC via X-
ray Topography” (Oral Presentation with H. Wang, F. Wu, S. Byrappa, B. Raghothamachar, G. Chung, E.K. Sanchez, 
S.G. Mueller, D. Hansen, and M. J. Loboda – paper presented by H. Wang). 

 
378. 55th Electronic Materials Conference, Symposium on Group III-Nitrides: Growth and Characterization I: University of 

Notre Dame, South Bend, IN, June 26-28, 2013: “Characterization of Threading Dislocations in AlN Substrates via X-
ray Topography and Ray Tracing Simulation” (Oral Presentation with T. Zhou, B. Raghothamachar, and F. Wu – 
lecture presented by T. Zhou). 

 
379. 224th Electrochemical Society Meeting, San Francisco, CA, October 27 – November 1, 2013, Co-Organizer of  

Symposium on GaN and SiC Power Technologies, (with K. Shenai, M. Bakowski, and N. Ohtani). 
 
380. 224th Electrochemical Society Meeting, San Francisco, CA, October 27 – November 1, 2013, Symposium on GaN and 

SiC Power Technologies, ”Synchrotron X-ray Topography Studies of the Evolution of the Defect Microstructure in 
Physical Vapor Transport Grown 4H-SiC Single Crystals”, (Oral Presentation with H. Wang, F. Wu, S. Byrappa, B. 
Raghothamachar, G. Chung, E.K. Sanchez, S.G. Mueller, D. Hansen, and M. J. Loboda – paper presented by M. 
Dudley). 

 
381. The 19th American Conference on Crystal Growth and Epitaxy (ACCGE) in conjunction with the 16th US Biennial 

Workshop on Organometallic Vapor Phase Epitaxy, July 21-26, 2013,  Keystone, CO: “Study of V and Y shape Frank-
type Stacking Faults Formation in 4H-SiC epilayers,” (Oral Presentation with H. Wang, F. Wu., B. Raghothamachar, 
G. Chung, J. Zhang, B. Thomas, E.K. Sanchez, S.G. Mueller,  D. Hansen, and M. J. Loboda – paper presented by H. 
Wang). 
 

382. 17th International Conference on Crystal Growth and Epitaxy ICCGE-17, August 11-16, 2013, Warsaw, Poland: 
“Synchrotron Topography Studies of the Operation of Double-Ended Frank-Read Partial Dislocation Sources in 4H-
SiC,” (Oral Presentation with H. Wang, F. Wu, S. Byrappa, B. Raghothamachar, P. Wu, I. Zwieback, A. Souzis, G. 
Ruland, and T. Anderson  - Paper presented by B. Raghothamachar). 

 
383. International Conference on Silicon Carbide and Related Materials (ICSCRM 2013) held in Miyazaki, Japan  

September 29 - October 4, 2013: “Measurement of Critical Thickness for the Formation of Interfacial Dislocations and 
Half Loop Arrays in 4H-SiC Epilayer via X-ray Topography” (Oral Presentation with H. Wang, F. Wu., B. 
Raghothamachar, G. Chung, J. Zhang, B. Thomas, E.K. Sanchez, S.G. Mueller,  D. Hansen, and M. J. Loboda – paper 
presented by H. Wang). 

 
384. International Conference on Silicon Carbide and Related Materials (ICSCRM 2013) held in Miyazaki, Japan  

September 29 - October 4, 2013, “Study of V and Y shape Frank-type Stacking Faults Formation in 4H-SiC Epilayer” 
(Invited Poster Presentation with H. Wang, F. Wu., B. Raghothamachar, G. Chung, J. Zhang, B. Thomas, E.K. Sanchez, 
S.G. Mueller,  D. Hansen, and M. J. Loboda – paper presented by F. Wu, H. Wang, and M. Dudley). 

 
385. Argonne National Laboratory, IL: “Analysis of Defects in SiC Substrates, Epilayers and Devices”, December 12, 2013 

(Invited Lecture). 
 

386. A New Base for Future Advances in SiC Semiconductor Technology, held by Dow Corning in Tokyo, Japan, March 
13, 2014: Characterization of Defect Structures in SiC Substrates and Homo-Epitaxial Layers,” (Invited Lecture 
presented by M. Dudley) 

 
387. 2014 Spring MRS Symposium on “Silicon Carbide 2014 — Materials, Processing, and Devices” San Francisco, CA, 

April 21 - 25, 2014: “Structural Characterization of Lateral-Grown 4H/6H-SiC a/m-Plane Pseudo Fiber Crystals by 
Hot Wall CVD Epitaxy” (Oral Presentation with O.Y. Goue and B. Raghothamachar – Paper presented by O.Y. Goue). 

 
388. 2014 Spring MRS Symposium on “Silicon Carbide 2014 — Materials, Processing, and Devices” San Francisco, CA, 

April 21 - 25, 2014: “Direct Observation of Stacking Fault Nucleation from Deflected Threading Dislocations with 
Burgers Vector c+a in PVT Grown 4H-SiC” (Oral Presentation with F. Wu, H. Wang, S. Byrappa, B. Raghothamachar, 
G. Chung, E.K. Sanchez, S.G. Mueller, J. Zhang, B. Thomas, D. Hansen, and M. J. Loboda – paper presented by F. 
Wu). 
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389. European Materials Research Society Meeting Symposium on “Crystal Growth Related Twins and Point Defects”, Co-
Organizer (with T. Duffar, D. Klimm and M. Neubert), Lille Grand Palais, Lille, France, May 25-30, (2014). 
 

390. 56th Electronic Materials Conference, Symposium on SiC: Growth Processing and Characterization (Technical Session 
Co-Organizer (with M. Spencer, R. Stahlbush, and J. Caldwell), University of California, Santa Barbara, June 26-28, 
(2014). 

 
391. 56th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, Characterization, 

Theory and Devices,”  held at University of California, Santa Barbara, June 26-28, (2014): “Studies of the Origins of 
Half Loop Arrays and Interfacial Dislocations Observed in Homoepitaxial Layers of 4H-SiC,” (Oral Presentation with 
H. Wang, F. Wu., B. Raghothamachar, G. Chung, J. Zhang, B. Thomas, E.K. Sanchez, S.G. Mueller,  D. Hansen, and 
M. J. Loboda – paper presented by H. Wang). 

 
392. 56th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, Characterization, 

Theory and Devices,”  held at University of California, Santa Barbara, June 26-28, (2014): “Characterization of V 
Shaped Defects in 4H-SiC Homoepitaxial Layers” (Oral Presentation with H. Wang, F. Wu., B. Raghothamachar, G. 
Chung, J. Zhang, B. Thomas, E.K. Sanchez, S.G. Mueller,  D. Hansen, and M. J. Loboda – paper presented by F. Wu). 

 
393. SICC Materials, Jinan, China: “Defects in SiC”, July 28-30, 2014 (Invited Lecture). 

 
394. 12th Biennial Conference on High-Resolution X-Ray Diffraction and Imaging (XTOP 2014), September 14-19, 2014, 

Villard-de-Lans, France: “Application of X-ray reticulography to the measurement and mapping of the stress tensor 
in single crystals  (Poster with B. Raghothamachar – paper presented by B. Raghothamachar). 
 

395. 12th Biennial Conference on High-Resolution X-Ray Diffraction and Imaging (XTOP 2014), September 14-19, 2014, 
Villard-de-Lans, France: “Synchrotron x-ray topography study of stacking faults nucleated from deflected threading 
dislocations with Burgers vector c+a in PVT grown 4H-SiC” (Poster with H. Wang, F. Wu., B. Raghothamachar, G. 
Chung, J. Zhang, B. Thomas, E.K. Sanchez, S.G. Mueller,  D. Hansen, and M. J. Loboda – paper presented by B. 
Raghothamachar). 
 

396. 12th Biennial Conference on High-Resolution X-Ray Diffraction and Imaging (XTOP 2014), September 14-19, 2014, 
Villard-de-Lans, France: “X-ray White Beam and Monochromatic Beam Synchrotron Studies of Interfacial 
Dislocations and Half-loop Arrays in homoepitaxial 4H-SiC epiwafers (Poster with H. Wang, F. Wu., B. 
Raghothamachar, G. Chung, J. Zhang, B. Thomas, E.K. Sanchez, S.G. Mueller,  D. Hansen, and M. J. Loboda – paper 
presented by B. Raghothamachar). 

 
397. European Conference on Silicon Carbide and Related Materials (ECSCRM 2014), Grenoble, France, September 21-

25, 2014: “Stacking fault formation via 2D nucleation in PVT grown 4H-SiC”, (Oral Presentation with – F. Wu, H. 
Wang, B. Raghothamachar, S. Mueller, G. Chung, E. Sanchez, D. Hansen, and M. Loboda – Paper presented by F. 
Wu). 

 
398. European Conference on Silicon Carbide and Related Materials (ECSCRM 2014), Grenoble, France, September 21-

25, 2014: “Studies of the Origins of Half Loop Arrays and Interfacial Dislocations Observed in Homoepitaxial layers 
of 4H-SiC”, (Poster with – F. Wu, H. Wang, B. Raghothamachar, S. Mueller, G. Chung, E. Sanchez, D. Hansen, and 
M. Loboda – Paper presented by H. Wang, M. Dudley and F. Wu). 

 
399. 226th Electrochemical Society Meeting, Cancun, Mexico, October 5 - 9, 2014, Co-Organizer of  Symposium on GaN 

and SiC Power Technologies, (with K. Shenai, M. Bakowski, and N. Ohtani). 
 
400. 226th Electrochemical Society Meeting, Cancun, Mexico, October 5 - 9, 2014, Symposium on GaN and SiC Power 

Technologies: “Stacking Fault Formation during Homo-Epitaxy of 4H-SiC”, (Oral Presentation with H. Wang, F. Wu, 
Y. Yang, J. Guo, B. Raghothamachar, J. Zhang, G. Chung, B. Thomas, E. K. Sanchez, S. Mueller, D. Hansen, and M. 
Loboda – Paper presented by H. Wang). 

 
401. 226th Electrochemical Society Meeting, Cancun, Mexico, October 5 - 9, 2014, Symposium on GaN and SiC Power 

Technologies: “Characterization of Defects in SiC Substrates and Epilayers”, (Oral Presentation with H. Wang, F. Wu, 
Y. Yang, J. Guo, B. Raghothamachar, J. Zhang, G. Chung, B. Thomas, E. K. Sanchez, S. Mueller, D. Hansen, and M. 
Loboda – Paper presented by M. Dudley). 
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402. "Spring 2014 MRS Symposium DD-Silicon Carbide-Materials, Processing and Devices" Spring 2014 MRS Meeting, 

San Francisco, April 21-25, (2014): "Structural characterization of lateral-grown 4H/6H-SiC a/m plane seed crystals 
by hot wall CVD epitaxy", (Lecture, with B. Raghothamachar, M. Dudley, A.J. Trunek, P.G. Neudeck and A.A. 
Woodworth - lecture presented by O.Y. Goue)           

 
403. 226th Electrochemical Society Meeting, Cancun, Mexico, October 5 - 9, 2014, Symposium on GaN and SiC Power 

Technologies: “Studies of Relaxation Processes and Basal Plane Dislocations in CVD Grown Homoepitaxial Layers 
of 4H-SiC”, (Oral Presentation with H. Wang, F. Wu, Y. Yang, J. Guo, B. Raghothamachar, J. Zhang, G. Chung, B. 
Thomas, E. K. Sanchez, S. Mueller, D. Hansen, and M. Loboda – Paper presented by H. Wang). 

 
404. NSLS II-CFN Users' Meeting, Brookhaven National Laboratory, May 18-20, (2015): "Characterization of structural 

defects in 6H-SiC a/m-plane seed crystal grown by hot wall CVD epitaxy", (Poster, with Y. Yang, J. Guo, B. 
Raghothamachar and M. Dudley - presented by O.Y. Goue) 

 
405. 57th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, Characterization, 

Theory and Devices,”  held at Ohio State University, Columbus, OH, June 24-26, 2015: “Effect of Doping 
Concentration Variations in PVT-grown 4H-SiC Wafers,” (Oral Presentation with J. Guo, , Ouloide Goue, H. Wang, 
F. Wu B. Raghothamachar, M. Dudley, G. Chung, E. Sanchez, J. Quast, I. Manning, and D. Hansen – paper presented 
by Y. Yang). 

 
406.  57th Electronic Materials Conference Symposium U: Silicon Carbide - Materials, Growth and Characterization 57th 

Electronic Materials Conference, The Ohio State University, June 24-26, (2015): "Study of defect structures in 6H-SiC 
a/m plane pseudofiber crystals grown by hot-wall CVD epitaxy", (Lecture, with Balaji Raghothamachar, Yu Yang, 
Jianqiu Guo, Michael Dudley - lecture presented by Ouloide Y. Goue)   

 
407. 20th American Conference on Crystal Growth and Epitaxy (ACCGE-20) together with The 17th U. S. Biennial 

Workshop on Organometallic Vapor Phase Epitaxy (OMVPE-17) held jointly in Big Sky Resort, Montana (Journal of 
Crystal Growth special issue), Aug 02 - 07, 2015: “Experimental Verification of the Model for Formation of Double 
Shockley Stacking Faults in Highly Doped Regions of PVT-grown 4H-SiC Wafers”, (Oral Presentation with J. Guo, 
Ouloide Goue, B. Raghothamachar, M. Dudley, G. Chung, E. Sanchez, J. Quast, I. Manning, and D. Hansen  – paper 
presented by Y. Yang). 

 
408. 20th American Conference on Crystal Growth and Epitaxy (ACCGE-20) together with The 17th U. S. Biennial 

Workshop on Organometallic Vapor Phase Epitaxy (OMVPE-17) held jointly in Big Sky Resort, Montana (Journal of 
Crystal Growth special issue), Aug 02 - 07, 2015: "Characterization of CdZnTe single crystals grown under different 
Cadmium overpressures", (Lecture, with B. Raghothamachar, M. Dudley and C.-H. Su - lecture presented by O.Y. 
Goue) 

 
409. Topical Workshop on Heterostructure Microelectronics, Takayama, Japan, August 23rd – August 26th , 2015: “Defects 

in SiC Crystals and their Influence on Device Performance.” (Invited Lecture presented by M. Dudley). 
 

410. Korean Institute of Ceramic Engineering and Technology (KICET), Jinju, Korea, August 28, 2015: “Defects in SiC 
and their Influence on Device Performance.” (Invited Lecture presented by M. Dudley). 

 
411. 11th International Conference of Pacific Rim Ceramic Societies (PacRim-11), Jeju Island, Korea, from Aug. 30th to 

Sept. 4th, 2015: “Synchrotron Topography Studies of the Origins and Evolution of Defects in 4H-SiC Substrates and 
Epilayers”, (Invited Lecture – Presented by M. Dudley). 

 
412. International Conference on Silicon Carbide and Related Materials (ICSCRM 2015) held in Giardini Naxos, Sicily, 

Italy, October 4-9, 2015: “Synchrotron X-Ray Topography Analysis of Double Shockley Stacking Faults in 4H-SiC 
Wafers” (Invited Poster Presentation with J. Guo, Ouloide Goue, B. Raghothamachar, M. Dudley, G. Chung, E. 
Sanchez, J. Quast, I. Manning, and D. Hansen – paper presented by Y. Yang). 

 
413. "International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Giardini Naxos, Sicily, Italy,  

October 4-9, (2015): "Correlation of lifetime mapping of 4H-SiC epilayers with structural defects using synchrotron 
X-ray topography", (Poster, with Y. Yang, J. Guo, B. Raghothamachar, M. Dudley, J. Hostetler, R.L. Myers-Ward, 
P.B. Klein and K.D. Gaskill - poster presented by Jianqiu Guo) 
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414. 228th Electrochemical Society Meeting, Phoenix, AZ, October 11 - 15, 2015, Co-Organizer of  Symposium on GaN 

and SiC Power Technologies, (with K. Shenai, M. Bakowski, and N. Ohtani). 
 

415. 228th Electrochemical Society Meeting, Symposium on GaN and SiC Power Technologies, Phoenix, AZ, October 11 - 
15, 2015: “Double Shockley Stacking Fault Formation in Higher Doping Regions of PVT-Grown 4H-SiC 
Wafers” (Oral Presentation with J. Guo, Ouloide Goue, B. Raghothamachar, M. Dudley, G. Chung, E. Sanchez, J. 
Quast, I. Manning, and D. Hansen  – paper presented by Y. Yang). 

 
416. "NSLS II-CFN Users' Meeting" Brookhaven National Laboratory, May 18-20, (2015): "Characterization of structural 

defects in 6H-SiC a/m-plane seed crystal grown by hot wall CVD epitaxy", (Poster, with Yu Yang, Jianqiu Guo, Balaji 
Raghothamachar and Michael Dudley - presented by Ouloide Y. Goue)                                                     
 

417. Fall 2015 MRS Meeting, Boston MA, November 29, 2015 – December 4, 2015, Symposium on “Wide-Bandgap 
Materials for Energy Efficiency—Power Electronics and Solid-State Lighting”:  “Current Status of the Quality of 4H-
SiC Substrates and Epilayers for Power Device Applications,” (Invited Lecture presented by M. Dudley). 

 
418. Advanced Energy Conference, New York City, New York, April 20-22 2016: “Study of stress relaxation during CVD 

homoepitaxial growth of 4H-SiC for power electronics application”, (Poster with J. Guo, Y. Yang, H. Wang, O. Goue, 
and B. Raghothamachar – Poster presented by Y. Yang).  

 
419. Joint NSLS-II & CFN Joint Users' Meeting, Brookhaven, NY, May 23-25, 2016: “Study of Stress Relaxation during 

CVD Homoepitaxial Growth of 4H-SiC for Power Electronics Application” (Poster with J. Guo, Y. Yang, Ouloide 
Goue, and B. Raghothamachar – Poster presented by J. Guo and Y. Yang). 

 
420. 58th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, Characterization, 

Theory and Devices,”  held in Newark, DE, June 22-24, 2016: "Investigation Penetration Depth in Grazing Incidence 
X-ray Topography of 4H-SiC Wafers", (Oral Presentation with Yu Yang, Jianqiu Guo, Ouloide Goue, and Balaji 
Raghothamachar – lecture presented by Y. Yang).  

 
421. 58th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, Characterization, 

Theory and Devices,”  held in Newark, DE, June 22-24, 2016: . "Study on Prismatic Slip in 4H-SiC Crystals Grown 
by PVT Method", (Oral Presentation with Jianqiu Guo, Yu Yang, and Balaji Raghothamachar – lecture presented by 
Y. Yang). 

 
422. SICC Materials, Jinan, China: “Defects in SiC”, June 22-24, 2016 (Invited Lecture delivered jointly with J. Guo). 

 
423. 1st Johns Hopkins University Summer School on Materials Growth and Design, Johns Hopkins University, July 13-14, 

2016: “Characterization of Defects in Materials”, (three invited lectures).  
 

424. 11th European Conference on Silicon Carbide & Related Materials, held in Halkididi, Greece, Sept. 25-29, 2016: 
“Effect of Radial Thermal Gradients on the Activation of Prismatic Slip in 4H-SiC Crystals Grown by PVT Method”, 
(Lecture with J. Guo, Y. Yang, B. Raghothamachar, G. Chung, I. Manning, and E. Sanchez Lecture Presented by J. 
Guo). 
 

425. 11th European Conference on Silicon Carbide & Related Materials, held in Halkididi, Greece, Sept. 25-29, 2016: 
“Investigation of Factors Influencing Penetration Depth in Grazing Incidence X-ray Topography of 4H-SiC Wafers”, 
(Lecture with Y. Yang, J. Guo, O. Goue, B. Raghothamachar, G. Chung, E. Sanchez, and I. Manning, - Lecture 
Presented by J. Guo).  

 
426. SICC Materials, Jinan, China: “Defects in SiC”, January 6-8, 2017 (Invited Lectures delivered jointly with J. Guo). 

 
427. 2017 APS/CNM User’s Meeting, Workshop on “X-ray Characterization of Materials Evolution: The State-of-the-Art”, 

held at the APS, Argonne National Laboratory, May 8-11, 2017, “ Evolution of defects During the Growth of SiC 
Substrates and Epilayers”, (Invited Lecture). 
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428. 59th Electronic Materials Conference, held at University of Notre Dame, South Bend, Indiana, US, June 28-30, (2017), 
“Mapping of Lattice Strain in 4H-SiC Crystals by Synchrotron Double-Crystal X-ray Topography” (Lecture with J. 
Guo, Y. Yang, B. Raghothamachar, M. Dudley, and S. Stoupin – Lecture presented by J. Guo). 

 
429. 59th Electronic Materials Conference, held at University of Notre Dame, South Bend, Indiana, US, June 28-30, (2017), 

“Lattice Parameter and Doping Concentration Measurement Inside Highly N-Doped Facet Region of 4H-SiC 
Commercial Wafers Using X-Ray Topographic Contour Mapping” (Lecture with Y. Yang, J. Guo, B. Raghothamachar, 
and M. Dudley – Lecture presented by J. Guo). 

 
430. 59th Electronic Materials Conference, held at University of Notre Dame, South Bend, Indiana, US, June 28-30, (2017), 

“Characterization of Defects in GaN Crystals by Synchrotron X-ray Topography” (Lecture with S.Wu, J. Guo, B. 
Raghothamachar, M. Dudley, J. A. Freitas Jr., T. Sochacki and M. Bockowski – Lecture Presented by J. Guo). 

 
431. 21st American Conference on Crystal Growth and Epitaxy (ACCGE-21) and 18th US Workshop on Organometallic 

Vapor Phase Epitaxy (OMVPE-18) and 3rd Symposium on 2D Electronic Materials and Symposium on Epitaxy of 
Complex Oxides, July 30-Aug 4, 2017, Santa Fe, NM “Substrate Evaluation for High Quality Boron Phosphide 
Growth” (Lecture with Y. Yang, X. Wang, J. Guo, B. Raghothamachar, M. Dudley, B. Padavala, C. Frye, and J. Edgar 
– Lecture Presented by B. Raghothamachar).  

 
432. 21st American Conference on Crystal Growth and Epitaxy (ACCGE-21) and 18th US Workshop on Organometallic 

Vapor Phase Epitaxy (OMVPE-18) and 3rd Symposium on 2D Electronic Materials and Symposium on Epitaxy of 
Complex Oxides, July 30-Aug 4, 2017, Santa Fe, NM. “Understanding the microstructures of triangular defects in 4H-
SiC homoepitaxial layers grown by CVD method” (Lecture with  J. Guo, Y. Yang, B. Raghothamachar, T. Kim, M. 
Dudley, and J. Kim – Lecture Presented by J. Guo).  

 
433. 21st American Conference on Crystal Growth and Epitaxy (ACCGE-21) and 18th US Workshop on Organometallic 

Vapor Phase Epitaxy (OMVPE-18) and 3rd Symposium on 2D Electronic Materials and Symposium on Epitaxy of 
Complex Oxides, July 30-Aug 4, 2017, Santa Fe, NM,  “Growth and Characterization of SiC” (Lecture with B. 
Raghothamachar, M. Dudley, Y. Yang, J. Guo – Lecture Presented by B. Raghothamachar). 

 
434. International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Washington DC,  September 

17-22, (2017): “Direct Observation of Stress Relaxation Process in 4H-SiC Homoepitaxial layers via in situ 
Synchrotron X-ray Topography”, (Lecture with J. Guo, Y. Yang, B. Raghothamachar, M. Dudley, S. Weit, A.N. 
Danilewsky, P.J. McNally, and B.K. Tanner – Lecture presented by J. Guo).  

 
435. International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Washington DC,  September 

17-22, (2017): “In-Situ Synchrotron X-ray Topography Observation of Double Ended Frank-Read Sources in PVT-
grown 4H-SiC Wafers” (Lecture with J. Guo, Y. Yang, B. Raghothamachar, M. Dudley, S. Weit, A.N. Danilewsky, 
P.J. McNally, and B.K. Tanner – Lecture presented by B. Raghothamachar).  

 
436. International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Washington DC,  September 

17-22, (2017): “Single Crystal AlN Substrates for AlGaN-Based UV Optoelectronics and Power Electronics” (Lecture 
with R. Dalmau, B. Moody, H. S. Craft, R. Schlesser, M. Dudley and B. Raghothamachar – Lecture presented by R. 
Dalmau). 

  
437. International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Washington DC,  September 

17-22, (2017): “Optimization of 150 mm 4H SiC Substrate Crystal Quality”, (Lecture with R. Blasi, S. McGuire, P. 
Wu, E. Loukas, E. Emorhokpor, S. Dimov, X. Xu, J. Guo, Y. Yang, and  M. Dudley – Lecture presented by P. Wu).  

 
438. International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Washington DC,  September 

17-22, (2017): “Automated Mapping of Micropipes in SiC Wafers Using Polarized-Light Microscope”, (Poster with I. 
Manning, G. Chung, E. Sanchez, Y. Yang, J. Guo, O. Goue, B. Raghothamachar, and M. Dudley – Poster presented 
by I. Manning).  

 
439. 232nd ECS Meeting,Symposium H03: Gallium Nitride and Silicon Carbide Power Technologies 7,  October 1-5, 2017, 

National Harbor, MD: “Studies on Doping Concentration Variations in 4H-SiC Substrates Using X-ray Contour 
Mapping”  (Lecture with Y. Yang, J. Guo, B. Raghothamachar, X. Chan, T. Kim, and M. Dudley -  Lecture Presented 
by B. Raghothamachar). 
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440. 232nd ECS Meeting,Symposium H03: Gallium Nitride and Silicon Carbide Power Technologies 7,  October 1-5, 2017, 

National Harbor, MD: “Estimation of Lattice Strain in 4H-SiC Commercial Wafer by Synchrotron Monochromatic X-
ray Topographic Contour Mapping”  (Lecture with J. Guo, Y. Yang, B. Raghothamachar, and M. Dudley -  Lecture 
Presented by B. Raghothamachar). 

 
441. 232nd ECS Meeting,Symposium H03: Gallium Nitride and Silicon Carbide Power Technologies 7,  October 1-5, 2017, 

National Harbor, MD: “Evaluation of HVPE GaN Layers Grown on Ammonothermal GaN Substrates By Synchrotron 
X-Ray Topography”  (Lecture S. Wu, B. Raghothamachar, M. Dudley, J. A. Freitas Jr., T. Sochacki, and M. Bockowski 
-  Lecture Presented by B. Raghothamachar). 

 
442. SICC Materials, Jinan, China: “Defects in SiC”, December 15-16, 2017 (Invited Lectures delivered jointly with J. 

Guo). 
 

443. 60th Electronic Materials Conference, University of California, Santa Barbara, CA, US, June 27-29, 2018: “X-ray 
Topographic Contour Mapping Method for Measuring Nitrogen Doping Concentration in N-doped 4H-SiC Substrates”, 
(Lecture with T. Ailihumaer, Y. Yang, J. Guo, and B. Raghothamachar – Leecture presented by T. Ailihumaer). 
 

444. European Conference on Silicon Carbide and Related Materials (ECSCRM 2018), September 2-6, 2018  Birmingham, 
UK: “X-ray Topographic Contour Mapping Method for Measuring Nitrogen Doping Concentration in N-doped 4H-
SiC Substrates”,(Lecture with T. Ailihumaer, Y. Yang, J. Guo, and B. Raghothamachar – Lecture presented by T. 
Ailihumaer – Note T Ailihumaer was  Best Paper Student Award Winner).  
 

445. European Conference on Silicon Carbide and Related Materials (ECSCRM 2018), September 2-6, 2018  Birmingham, 
UK: “Analysis of Basal Plane Dislocation Dynamics in 4H-SiC Crystals during High Temperature Treatment”, (Poster 
with B. Raghothamachar, Y. Yang, J. Guo, M. Dudley – Poster presented by B.Raghothamachar and M. Dudley). 
 

446. AiMES 2018 Meeting, ECS and SMEQ Joint International Meeting, September 30 - October 4, 2018, Cancun, Mexico: 
“Evaluation of Model for Determining Nitrogen Doping Concentration from Resultant Strain in Heavily Doped 4H-
SiC Crystals”, (Lecture with T. Ailihumaer, Y. Yang, J. Guo, and B. Raghothamachar – Lecture presented by B. 
Raghothamachar).  
 

447. AiMES 2018 Meeting, ECS and SMEQ Joint International Meeting, September 30 - October 4, 2018, Cancun, Mexico: 
“In-Situ Synchrotron X-Ray Topography Study on the Stress Relaxation Process in 4H-SiC Homoepitaxial Layers”, 
(Lecture with J. Guo, T. Ailihumaer, H. Peng, and B. Raghothamachar – Lecture presented by B. Raghothamachar).  

 
448. SICC Materials, Jinan, China: “Defects in SiC”, November 8, 2018 (Invited Lecture). 

 
449. 2018 China Wide Bandgap Power Semiconductor and Application Industry Forum,  December 6-7, 2018, Jinan, China 

“The Status of Defects in PVT Growth 4H-SiC Substrates”:  (Invited Keynote Lecture presented by M. Dudley). 
 

450. 2019 European Materials Research Society Spring Meeting, Symposium X “Silicon Carbide and Related Materials for 
Energy Saving Applications”, May 27-31, 2019, Nice, France, “ Evaluation of Bulk Defects in Bulk SiC” (Invited 
Lecture presented by M. Dudley). 

 
451. 61st Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, Characterization, 

Theory and Devices,”  held at University of Michigan, Ann Harbor, MI, June 26-28, (2019): “Relationship Between 
Basal Plane Dislocation Distribution and Local Basal Plane Bending in PVT-Grown 4H-SiC Crystals”, (Lecture with 
T. Ailihumaer, H. Peng, and  B. Raghothamachar –Lecture presented by T. Ailihumaer). 

 
452. 61st Electronic Materials Conference (EMC) Symposium on “Silicon Carbide: Growth, Processing, Characterization, 

Theory and Devices,”  held at University of Michigan, Ann Harbor, MI, June 26-28, (2019): “Ray Tracing Simulation 
of Images of Dislocations and Precipitates on X-Ray Topographs of GaAs Epitaxial Wafers,” (Lecture with H. Peng, 
T. Ailihumaer, and B. Raghothamachar – Lecture presented by H. Peng). 

 
453. Symposium on Silicon Carbide Materials and Devices at the 19th International Conference on Crystal Growth and 

Epitaxy (ICCGE-19) and the 19th US Biennial Workshop on Organometallic Vapor Phase Epitaxy (OMVPE-19), held 
at Keystone, CO, July 28 - August 2, 2019: “Evaluation of Defects in Bulk SiC,” (Invited Lecture). 
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454. Symposium on Silicon Carbide Materials and Devices at the 19th International Conference on Crystal Growth and 

Epitaxy (ICCGE-19) and the 19th US Biennial Workshop on Organometallic Vapor Phase Epitaxy (OMVPE-19), held 
at Keystone, CO, July 28 - August 2, 2019: “Effect Of Nitrogen Doping Concentration on Lattice Strain Variation in 
4h-Sic Substrates” (Lecture with T. Ailihumaer, and B. Raghothamachar – Lecture Presented by T. Ailihumaer). 

 
455. Symposium on Silicon Carbide Materials and Devices at the 19th International Conference on Crystal Growth and 

Epitaxy (ICCGE-19) and the 19th US Biennial Workshop on Organometallic Vapor Phase Epitaxy (OMVPE-19), held 
at Keystone, CO, July 28 - August 2, 2019: “In Situ X-Ray Topography Studies of 4h-Sic Substrates and Epilayers,” 
(Lecture with B. Raghothamachar – Lecture presented by B. Raghothamachar). 

 
456. Symposium on Characterization Techniques for Bulk and Epitaxial Crystals at the 19th International Conference on 

Crystal Growth and Epitaxy (ICCGE-19) and the 19th US Biennial Workshop on Organometallic Vapor Phase Epitaxy 
(OMVPE-19), held at Keystone, CO, July 28 - August 2, 2019: Characterization of Defects in Gaas Substrates and 
Epitaxial Wafers By Synchrotron X-Ray Topography,” (Lecture with  H. Peng and B. Raghothamachar – Lecture 
presented by H. Peng). 

 
457. 18th Conference on Defect Recognition and Imaging in Physics (DRIP VIII), Berlin, Germany, September 8-12, 2019. 

“Synchrotron Topography Studies of Defect Evolution in 4H-SiC (Invited Lecture). 
 
458. “X-ray Topography Studies of GaN,” Mitsubishi Chemical, September 26, 2019: (Invited Lecture with Balaji 

Raghothamachar). 
 

459. “Workshop on Innovative Metallurgical Processes for Advanced Materials 2 – Growth of Semiconducting Crystals 
and Their Defects,” September 27, 2019, Institute of Industrial Science at University of Tokyo, Tokyo, Japan, “The 
Origins of the Defect Configurations Observed in PVT-Grown SiC Substrates and CVD-Grown Homo-Epitaxial 
Layers” (Invited Keynote Lecture). 

 
460. “Workshop on Innovative Metallurgical Processes for Advanced Materials 2 – Growth of Semiconducting Crystals 

and Their Defects,” September 27, 2019, Institute of Industrial Science at University of Tokyo, Tokyo, Japan,  
x“Analysis of Defect Configurations in PVT-Grown AlN Boules and Substrates” (Invited Lecture with B. 
Raghothamachar – presented by B. Raghothamachar). 

 
461. International Conference on Silicon Carbide and Related Materials (ICSCRM 2019), September 29 – October 4, 2019  

Kyoto, Japan: “Synchrotron X-ray Topography Study on the Relationship between Local Basal Plane Bending and 
Basal Plane Dislocations in PVT-grown 4H-SiC Substrate Wafers”, (Oral Presentation with T. Ailihumaer, H. Peng, 
B. Raghothamachar, M. Dudley, G. Chung, I. Manning, and E. Sanchez – presented by T. Ailihumaer). 

 
462. International Conference on Silicon Carbide and Related Materials (ICSCRM 2019), September 29 – October 4, 2019  

Kyoto, Japan: “Investigation of Dislocation Behavior at the Early Stage of PVT-grown 4H-SiC Crystals”, (Oral 
Presentation with T. Ailihumaer, B. Raghothamachar, M. Dudley, G. Chung, I. Manning, and E. Sanchez – presented 
by T. Ailihumaer). 

 
463. 2019 China Wide Bandgap Power Semiconductor and Application Industry Forum,  October 24, 2019, Hefei, China 

“The Status of Defects in PVT Growth 4H-SiC Substrates”:  (Invited Keynote Lecture presented by M. Dudley). 
 

464. SICC Materials, Jinan, China: “Defects in SiC”, October 26, 2019 (Invited Lecture). 
 

465. 62nd Electronic Materials Conference (EMC) Symposium on “Wide Bandgap Materials—Silicon Carbide and 
Diamond,” held virtually, June 24-26, (2020): “Characterization of Dislocations on 6H-SiC through X-Ray 
Topography and Ray-Tracing Simulation,” (Lecture with Q. Cheng, T. Ailihumaer, Y. Liu, H. Peng, Z. Chen, and B. 
Raghothamachar — Lecture presented by Q. Cheng). 

466. 62nd Electronic Materials Conference (EMC) Symposium on “Materials for III-Nitrides Power Electronics,” held 
virtually, June 24-26, (2020): “X-Ray Topography Characterization of GaN Substrates Used for Power Electronic 
Devices,” (Lecture with Y. Liu, H. Peng, T. Ailihumaer, and B. Raghothamachar — Lecture presented by Y. Liu). 

First Solar Exhibit 2018, Page 102 of 113 
Mundra Solar PV Limited v. First Solar - IPR2025-01411



467. 62nd Electronic Materials Conference (EMC) Symposium on “Silicon Carbide—Growth, Processing, 
Characterization, Theory and Devices”, Virtual Conference, June 24-26, 2020, “Synchrotron X-Ray Topography Study 
on Dislocation Behavior in Early-Grown 4H-SiC Single Crystals”, (Lecture with T. Ailihumaer, H. Peng, Y. Liu, B. 
Raghothamachar – Lecture presented by T. Ailihumaer). 

468. PRiME 2020 symposium on “State-of-the-Art Program on Compound Semiconductors 63 (SOTAPOCS 63) -and- GaN 
and SiC Power Technologies 10,” held virtually, October 4-9, (2020) “Analysis of Dislocations in PVT-Grown 6H-
SiC through Grazing-Incidence X-Ray Topographic Images and Ray-Tracing Simulation,” (Lecture with Q. Cheng, T. 
Ailihumaer, H. Peng, Y. Liu, and B. Raghothamachar — Lecture presented by Q. Cheng). 

469. PRiME 2020 Electrochemical Society (ECS) Symposium on “State-of-the-Art Program on Compound Semiconductors 
63 (SOTAPOCS 63) and- GaN and SiC Power Technologies 10”, Virtual Conference, October 4-9, 2020, 
“Characterization of Dislocations in 4H-SiC Single Crystals at the Initial Growth Stage by Synchrotron X-ray 
Topography”, (Lecture with T. Ailihumaer, H. Peng, Y. Liu, B. Raghothamachar – Lecture presented by T. 
Ailihumaer). 

470. PRiME 2020 Symposium on “State-of-the-Art Program on Compound Semiconductors 63 (SOTAPOCS 63) -and- 
GaN and SiC Power Technologies 10,” held virtually, October 4-9, (2020): “Morphological Analysis of Alinp/GaAs 
Epilayers Using Synchrotron X-Ray Topography and Reciprocal Space Mapping,” (Lecture with H. Peng, T. 
Ailihumaer, and B. Raghothamachar -Lecture presented by H. Peng). 

471. PRiME 2020 symposium on “State-of-the-Art Program on Compound Semiconductors 63 (SOTAPOCS 63) -and- GaN 
and SiC Power Technologies 10,” held virtually, October 4-9, (2020): “Synchrotron X-Ray Topography 
Characterization of GaN Substrates for Power Electronic Applications,” (Lecture with Y. Liu, S. Hu, H. Peng, T. 
Ailihumaer, and B. Raghothamachar — Lecture presented by Y. Liu). 

472. 2021 Virtual MRS Spring Meeting Symposium on “GaN Power Electronics II,” held virtually, April 17-23, (2021): 
“Application of Synchrotron X-Ray Topography to Characterization of Ion Implanted GaN Epitaxial Layers for the 
Development of Vertical Power Devices,” (Lecture with Y. Liu, H. Peng, Z. Chen, T. Ailihumaer, S. Hu, and B. 
Raghothamachar — Lecture presented by Y. Liu) 

473. 63rd Electronic Materials Conference (EMC) Symposium on “Defects and Doping,” held virtually, June 23-25, (2021): 
“Crystallographic and Defect Characterization of PVT-Grown ZnSe Under Different Growth Configurations,” (Lecture 
with Q. Cheng, T. Ailihumaer, Y. Liu, H. Peng, Z. Chen, and B. Raghothamachar — Lecture presented by Q. Cheng). 
 

474. 63rd Electronic Materials Conference (EMC) Symposium on “Group III-Nitride Defects,” held virtually, June 23-25, 
(2021): “Characterization of Prismatic Slip in PVT-Grown AlN Crystals,” (Lecture with S. Hu, H. Fang, Y. Liu, H. 
Peng, T. Ailihumaer, Q. Cheng, Z. Chen, R. Dalmau, J. Britt, R. Schlesser, and B. Raghothamachar — Lecture 
presented by S. Hu). 
 

475. 63 rd Electronic Materials Conference (EMC) Symposium on “Silicon Carbide Theory, Characterization and Device 
Processing”, Virtual Conference, June 23-25, 2021, “Investigation of Dislocations Contrast and Determination of their 
Burgers Vectors in Synchrotron Grazing-Incidence X-Ray Topographs in PVT-Grown 4H-SiC Crystals”, (Lecture with 
T. Ailihumaer, H. Peng, Y. Liu, B. Raghothamachar – Lecture presented by T. Ailihumaer). 
 

476. 63rd Electronic Materials Conference (EMC) Symposium on “Silicon Carbide—Growth, Processing, Characterization, 
Theory and Devices, held virtually June 24-26, (2021): “Analysis of Local Lattice Distortion of SiC in Weak Beam 
Topography,” (Lecture with H. Peng, T. Ailihumaer, Y. Liu and B. Raghothamachar -Lecture presented by H. Peng). 

477. 63rd Electronic Materials Conference (EMC) Symposium on “Devices and Materials for Power Electronics,” held 
virtually, June 23-25, (2021): “X-Ray Topography Characterization of Selective Area Doping of Gallium Nitride 
Epitaxial Layers for Power Electronic Devices Development,” (Lecture with Y. Liu, H. Peng, T. Ailihumaer, Q. Cheng, 
Z. Chen, S. Hu, and B. Raghothamachar — Lecture presented by Y. Liu). 

478. 63rd Electronic Materials Conference (EMC) Symposium on “Silicon Carbide—Growth, Processing, Characterization, 
Theory and Devices,” held virtually, June 24-26, (2021): “Assessment of Lattice Damage in High Energy Ion Implanted 
4H-SiC Wafers at Room Temperature,” (Lecture with Z. Chen, Y. Liu, H. Peng, T. Ailihumaer, Q. Cheng and B. 
Raghothamachar – Lecture presented by Z. Chen) 
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479. 22nd American Conference on Crystal Growth and Epitaxy (ACCGE-22) and 20th US Workshop on Organometallic 
Vapor Phase Epitaxy (OMVPE-20), Symposium on “Silicon Carbide and Gallium Oxide Materials and Devices,” held 
virtually, Aug 02-04, (2021): “Structural Defects Characterization of PVT-Grown 6H-SiC Crystal Using Synchrotron 
X-Ray Topography and Ray-Tracing Simulations,” (Lecture with Q. Cheng, T. Ailihumaer, H. Peng, Y. Liu, and B. 
Raghothamachar — Lecture presented by Q. Cheng). 
 

480. 22nd American Conference on Crystal Growth and Epitaxy (ACCGE-22) and 20th US Workshop on Organometallic 
Vapor Phase Epitaxy (OMVPE-20), Symposium on “In situ and ex situ characterization techniques,” held virtually, 
Aug 02-04, (2021): “X-Ray Characterization of Defect Structures in PVT-Grown ZnSe Crystals with Different Seeding 
Conditions and Growth Configurations,” (Lecture with Q. Cheng, Z. Chen, and B. Raghothamachar — Lecture 
presented by Q. Cheng). 

481. 22nd American Conference on Crystal Growth and Epitaxy (ACCGE-22) and 20th US Workshop on Organometallic 
Vapor Phase Epitaxy (OMVPE-20) Symposium on “Silicon Carbide and Gallium Oxide Materials and Devices,” held 
virtually, Aug 02-04, (2021): “Characterization of Lattice Damage in High Energy Ion Implanted 4H-SiC Wafers at 
Room Temperature,” (Lecture with Z. Chen, Y. Liu, H. Peng, T. Ailihumaer, Q. Cheng, S. Hu and B. Raghothamachar 
– Lecture presented by Z. Chen). 

482. 22nd American Conference on Crystal Growth and Epitaxy (ACCGE-22) and 20th US Workshop on Organometallic 
Vapor Phase Epitaxy (OMVPE-20) Symposium on “In situ and ex situ characterization techniques,” held virtually, 
Aug 02-04, (2021): “Prismatic Slip in PVT-Grown AlN Crystals,” (Lecture with S. Hu, H. Fang, Y. Liu, H. Peng, T. 
Ailihumaer, Q. Cheng, Z. Chen, R. Dalmau, J. Britt, R. Schlesser, and B. Raghothamachar — Lecture presented by S. 
Hu). 

483. 22nd American Conference on Crystal Growth and Epitaxy (ACCGE-22) and 20th US Workshop on Organometallic 
Vapor Phase Epitaxy (OMVPE-20), Symposium on “In situ and ex situ characterization techniques,” held virtually, 
Aug 02-04, (2021): “Dislocation Contrast on X-ray Topographs under Weak Diffraction Conditions,” (Lecture with H. 
Peng, T. Ailihumaer, Y. Liu X. Huang, L. Assoufid and B. Raghothamachar -Lecture presented by H. Peng). 

484. 22nd American Conference on Crystal Growth and Epitaxy (ACCGE-22) Symposium on “Silicon Carbide and Gallium 
Oxide Materials and Devices”, Virtual Conference, August 2 - 4, 2021, “Effect of Surface Relaxation and X-ray 
Absorption on Dislocation Contrast in Synchrotron Grazing-incidence X-ray Topographs in Off-axis 4H-SiC Crystals”, 
(Lecture with T. Ailihumaer, H. Peng, Y. Liu, Q. Cheng, Z. Chen, S. Hu, B. Raghothamachar – Lecture presented by 
T. Ailihumaer). 

485. 22nd American Conference on Crystal Growth and Epitaxy (ACCGE-22) and 20th US Workshop on Organometallic 
Vapor Phase Epitaxy (OMVPE-20), Symposium on “Silicon Carbide and Gallium Oxide Materials and Devices,” held 
virtually, Aug 02-04, (2021): “Synchrotron X-ray topographic image of dislocations in 6H-SiC axial samples,” (Lecture 
with H. Peng, T. Ailihumaer, Y. Liu, L. Assoufid and B. Raghothamachar -Lecture presented by H. Peng). 

486. 22nd American Conference on Crystal Growth and Epitaxy (ACCGE-22) and 20th US Workshop on Organometallic 
Vapor Phase Epitaxy (OMVPE-20), Symposium on “Characterization Techniques for Bulk and Epitaxial 
Crystallization II,” held virtually, Aug 02-04, (2021): “Application of Synchrotron X-ray Rocking Curve Topography 
to GaN Substrates and Epitaxial Layers Used for Power Electronic Devices,” (Lecture with Y. Liu, T. Ailihumaer, H. 
Peng, Z. Chen, S. Hu, Q. Cheng, and B. Raghothamachar — Lecture presented by Y. Liu). 

487. 240nd ECS Meeting,Symposium H03: Gallium Nitride and Silicon Carbide Power Technologies 11,  October 10-14, 
2021, Held virtually: “Microstructure Analysis of GaN Epitaxial Layers During Ion Implantation Using Synchrotron 
X-Ray Topography”  (Lecture with Y. Liu, H. Peng, Z. Chen, T. Ailihumaer, Q. Cheng, S. Hu, B. Raghothamachar, 
and M. Dudley -  Lecture Presented by Y. Liu). 

488. 240nd ECS Meeting, Symposium H03: Gallium Nitride and Silicon Carbide Power Technologies 11 October 10-14, 
2021, Held virtually: “Characterization of 4H-SiC Lattice Damage After Novel High Energy Ion Implantation”  
(Lecture with Z. Chen, Y. Liu, H. Peng, T. Ailihumaer, Q. Cheng, S. Hu, B. Raghothamachar, M. Dudley -  Lecture 
Presented by Z. Chen). 

489. 240nd ECS Meeting, Symposium H01: Interface Effects and Materials Properties,  October 10-14, 2021, Held virtually: 
“Crystal Defect Investigation in PVT-Grown ZnSe Under Different Seeding Conditions and Growth Configurations 
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Using Synchrotron X-Ray Topography”  (Lecture with Q. Cheng, Z. Chen, H. Peng, Y. Liu, S. Hu, B. Raghothamachar, 
and M. Dudley -  Lecture Presented by Q. Cheng). 

490. 240nd ECS Meeting, Symposium H03: Gallium Nitride and Silicon Carbide Power Technologies 11,  October 10-14, 
2021, Held virtually: “Analysis of Dislocation Contrast in Synchrotron Grazing-incidence X-ray Topographs and Ray-
tracing Simulation in Off-axis 4H-SiC Crystals”  (Lecture with T. Ailihumaer, H. Peng, Y. Liu, Q. Cheng, Z. Chen, S. 
Hu, B. Raghothamachar, and M. Dudley -  Lecture Presented by Q. Cheng). 

491. 240nd ECS Meeting, Symposium H03: Gallium Nitride and Silicon Carbide Power Technologies 11,  October 10-14, 
2021, Held virtually: “Investigation of Dislocations in 6H-SiC Axial Samples Using Synchrotron X-ray Topography 
and Ray Tracing Simulations”  (Lecture with H. Peng,  Y. Liu, Z. Chen, Q. Cheng, S. Hu, B. Raghothamachar, and M. 
Dudley -  Lecture Presented by H. Peng). 

492. 240nd ECS Meeting, Symposium H03: Gallium Nitride and Silicon Carbide Power Technologies 11,  October 10-14, 
2021, Held virtually:”Prismatic Slip in PVT-Grown AlN Crystals”  (Lecture with S. Hu, H. Fang, Y. Liu, H. Peng, T. 
Ailihuamaer, Q. Cheng, Z. Chen, B. Raghothamachar, M. Dudley -  Lecture Presented by S. Hu). 

493. European Conference on Silicon Carbide and Related Materials (ECSCRM 2020-2021), October 24-28, 2021  Tours, 
France: “Synchrotron X-Ray Rocking Curve Topography Characterization of Power Electronic GaN Materials”, 
(Poster with Y. Liu, H. Peng, Z. Chen, Q. Cheng, S. Hu, B. Raghothamachar, M. Dudley – Poster presented by Y. Liu). 

494. European Conference on Silicon Carbide and Related Materials (ECSCRM 2020-2021), October 24-28, 2021  Tours, 
France: “Dislocation Contrast Analysis on PVT-grown 4H-SiC through Synchrotron Grazing-incidence X-Ray 
Topographs and Ray-Tracing Simulation with Consideration of Surface Relaxation and X-Ray Absorption”, (Poster 
with Q. Cheng, T. Ailihumaer, H. Peng, Y. Liu, Z. Chen, S. Hu, B. Raghothamachar, M. Dudley – Poster presented by 
Q. Cheng). 

495. European Conference on Silicon Carbide and Related Materials (ECSCRM 2020-2021), October 24-28, 2021  Tours, 
France: “Ray-Tracing Simulation Analysis of Effective Penetration Depths on Grazing Incidence Synchrotron X-Ray 
Topographic Images of Basal Plane Dislocations in 4H-SiC Wafers”, (Lecture with Q. Cheng, H. Peng, S. Hu, Z. Chen, 
Y. Liu, B. Raghothamachar, M. Dudley – Lecture presented by Q. Cheng). 

496. European Conference on Silicon Carbide and Related Materials (ECSCRM 2020-2021), October 24-28, 2021  Tours, 
France: “Dislocation contrast analysis in synchrotron X-ray topography”, (Lecture with H. Peng, Z. Chen, Y. Liu, Q. 
Cheng, S. Hu, B. Raghothamachar, and M. Dudley -  Lecture Presented by H. Peng). 

497. European Conference on Silicon Carbide and Related Materials (ECSCRM 2020-2021), October 24-28, 2021  Tours, 
France: “Prismatic Slip in PVT-Grown AlN Crystals”, (Poster with S. Hu, Y. Liu, H. Peng, Q. Cheng, Z. Chen, B. 
Raghothamachar, M. Dudley  – Poster presented by S. Hu). 64th Electronic Materials Conference (EMC) Symposium 
on “Group III-Nitrides—Power Diodes and HEMTs,” held in Columbus, Ohio, June 29-July 1, (2022): “Investigation 
of the Area Defects in Gallium Nitride Substrate Wafers,” (Lecture with Y. Liu, Q.Cheng, Z. Chen, S. Hu and B. 
Raghothamachar — Lecture presented by Q. Cheng). 

498. 64th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide Materials and Characterization,” held 
in Columbus, Ohio, June 29-July 1, (2022): “Analysis of Strain Gradient in High Energy Implanted 4H-SiC Epi Wafer 
by Synchrotron X-Ray Rocking Curve Topography,” (Lecture with Z. Chen, Y. Liu, H. Peng, Q. Cheng, B. 
Raghothamachar, R. Ghandi, S. Kennerly and P. Thieberger  — Lecture presented by Z. Chen). 

499. 64th Electronic Materials Conference (EMC) Symposium on “Silicon Carbide Materials and Characterization,” held 
in Columbus, Ohio, June 29-July 1, (2022): “Determination of Effective Penetration Depths on Synchrotron X-Ray 
Topographic Images of Dislocations Lying on the Basal Plane in 4H-SiC Crystals,” (Lecture with Q.Cheng, H. Peng, 
S. Hu, Z. Chen, Y. Liu and B. Raghothamachar — Lecture presented by Q. Cheng). 

500. 19th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Davos, Switzerland, Sept 
11-16, (2022): “Analysis of Strain in Ion Implanted 4H-SiC by Fringes Observed in Synchrotron X-ray Topography” 
(Z. Chen, Y. Liu, H. Peng, Q. Cheng, S. Hu,  B. Raghothamachar, R. Ghandi, S. Kennerly and P. Thieberger  — Lecture 
presented by M. Dudley).  
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501. 19th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Davos, Switzerland, Sept 
11-16, (2022): “Analysis of Basal Plane Dislocation Motion Induced by P+ Ion Implantation Using Synchrotron X-ray 
Topography” (Z. Chen, Y. Liu, H. Peng, Q. Cheng, S. Hu,  B. Raghothamachar, S. Mancini, S. Y. Jang andW. Sung  
— Lecture presented by B. Raghothamachar).  

502. 19th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Davos, Switzerland, Sept 
11-16, (2022): “Effective Penetration Depth Investigation for Frank Type Dislocation (Deflected TSDs/TMDs) on 
Grazing Incidence Synchrotron X-ray Topographs of 4H-SiC Wafers,” (Q. Cheng, H. Peng, Z. Chen, S. Hu, Y. Liu, 
and B. Raghothamachar — Lecture presented by M. Dudley).  

503. 19th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Davos, Switzerland, Sept 
11-16, (2022): “Investigation of defect generation and propagation in electrically and photonically stressed Silicon 
Carbide” (H. Peng, Y. Liu, Z. Chen, Q. Cheng, S. Hu, J. Watson, S. Sampayan and B. Raghothamachar — poster 
presented by B. Raghothamachar). 

504. 19th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Davos, Switzerland, Sept 
11-16, (2022): “Characterization of Prismatic Slip in SiC crystal by Chemical Etching Method” (S. Hu, S. Fang, Y. 
Liu, Q. Cheng, H. Peng, Z. Chen, Y. Gao, C. Gao and B. Raghothamachar — Lecture presented by B. 
Raghothamachar). 

505. 19th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Davos, Switzerland, Sept 
11-16, (2022): “Step structure manipulation and impact on dislocation interactions and crystal quality during the early 
stages of PVT growth of 4H-SiC crystals” (S. Hu, Y. Liu, H. Peng, Z. Chen, Q. Cheng, B. Raghothamachar, M.  Dudley, 
D. Hansen, D.  Dukes, L. Young, S. Griswold, H. Briccetti – Lecture presented by B. Raghothamachar )   

506. 19th International Conference on Defects-Recognition, Imaging and Physics in Semiconductors, held virtually, Aug. 
29-Sep. 1, (2022): “Interpretation of dislocation images in synchrotron X-ray topography using ray-tracing 
simulations” (Lecture with H. Peng and B. Raghothamachar — presented by Z. Chen)242nd The Electrochemical 
Society (ECS) Meeting,  Symposium on “Electronic and Photonic Devices and Systems,” held in Atlanta, Georgia, Oct 
9-13, (2022): “Investigation of the Area Defects in Gallium Nitride Substrate Wafers,” (Lecture with Y. Liu, Q.Cheng, 
Z. Chen, S. Hu and B. Raghothamachar — Lecture presented by Q. Cheng). 

507. 242nd The Electrochemical Society (ECS) Meeting,  Symposium on “Electronic and Photonic Devices and Systems,” 
held in Atlanta, Georgia, Oct 9-13, (2022): “Strain Analysis of High Energy Implanted 4H-SiC Epiwafer by 
Synchrotron X-ray Plane Wave Topography,” (Lecture with Z. Chen, Y. Liu, H. Peng, Q. Cheng, S. Hu,  B. 
Raghothamachar, R. Ghandi, S. Kennerly and P. Thieberger — Lecture presented by  Z. Chen). 

508. 242nd The Electrochemical Society (ECS) Meeting,  Symposium on “Electronic and Photonic Devices and Systems,” 
held in Atlanta, Georgia, Oct 9-13, (2022): “Effective Penetration Depths Investigation on Synchrotron X-Ray 
Topographic Images of Dislocations Lying on the Basal Plane in 4H-SiC Crystals through Ray-Tracing Simulation,” 
(Lecture with Q. Cheng, H.Peng, S. Hum Z. Chen, Y. Liu, and B. Raghothamachar — Lecture presented by Q. Cheng). 

509. 242nd The Electrochemical Society (ECS) Meeting,  Symposium on “Electronic and Photonic Devices and Systems,” 
held in Atlanta, Georgia, Oct 9-13, (2022): “Investigation of the Area Defects in Gallium Nitride Substrate Wafers” 
(Lecture with Y. Liu, Q. Cheng, Z. Chen, S. Hu, and B. Raghothamachar — Lecture presented by Q. Cheng). 

510. CRIEPI, Yokosuka, Japan, November 4, (2022), “Understanding Dislocation Configurations in SiC,”(Invited Lecture 
– presented by M. Dudley). 

511. 8th International Symposium on Advanced Science and Technology of Silicon Materials, held in Okayama, Japan, 
November 7-9, (2022): “Contributions of Synchrotron X-ray Topography to the Understanding of Dislocation 
Configurations in SiC substrates and Epilayers” (Invited Lecture – presented by M. Dudley). 

512. 243rd The Electrochemical Society (ECS) Meeting, Symposium on “on Solid Oxide Fuel Cells (SOFC-XVIII)” held 
in Boston, Massachusetts, May 28-June 2, (2023): “(Invited) Application of Synchrotron X-Ray Topography 
Techniques to the Analysis of Defect Microstructures in Bulk GaN Substrates and Epilayers for Power Devices” 
(Lecture with Y. Liu, S. Hu, Z. Chen, Q. Cheng and B. Raghothamachar — Lecture presented by M. Dudley). 
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513. 65th Electronic Materials Conference (EMC) Symposium on “SiC Material Characterization, Processing and Devices,” 
held in Santa Barbara, California, June 28-30, (2023): “Analysis of Distribution of Threading Edge Dislocation Low 
Angle Grain Boundaries in 4H-SiC Wafers through Synchrotron X-Ray Topography,” (Lecture with Q. Cheng, Y. Liu, 
Z. Chen, S. Hu and B. Raghothamachar — Lecture presented by Q. Cheng). 

514. 65th Electronic Materials Conference (EMC) Symposium on “SiC Material Characterization, Processing and Devices,” 
held in Santa Barbara, California, June 28-30, (2023): “Ray Tracing Simulation of Defects of 4H-SiC in 22-4 16 
Reflection of Synchrotron Monochromatic Beam X-ray Topography in Grazing Incident Geometry,” (Lecture with Z. 
Chen, Y. Liu, Q.Cheng, S. Hu and B. Raghothamachar — Lecture presented by Z. Chen). 

515. 65th Electronic Materials Conference (EMC) Symposium on “SiC Material Characterization, Processing and Devices,” 
held in Santa Barbara, California, June 28-30, (2023): “Investigation of Defect Formation During Initial Stage of PVT-
Grown 4H-SiC Crystals” (Lecture with S. Hu, Y. Liu, Q. Cheng, Z. Chen, and B. Raghothamachar — Lecture presented 
by S. Hu). 

516. 65th Electronic Materials Conference (EMC) Symposium on “Group III–Nitrides—Growth and Characterization” held 
in Santa Barbara, California, June 28-30, (2023): “Characterization of Growth Sectors in Patterned HVPE Gallium 
Nitride Substrate Wafers” (Lecture with Y. Liu, S. Hu, Q. Cheng, Z. Chen, and B. Raghothamachar — Lecture 
presented by S. Hu). 

517. 20th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Sorrento, Italy, Sept 17-
22, (2023): “Investigating Dislocation Arrays Induced by Seed Scratches during PVT 4H-SiC Crystal Growth using 
Synchrotron X-Ray Topography,” (Lecture with Q. Cheng, Y. Liu, Z. Chen, S. Hu, B. Raghothamachar, V. Pushkarev, 
K. Moeggenborg, G. Chung and E. Sanchez — Lecture presented by B. Raghothamachar). 

518. 244th The Electrochemical Society (ECS) Meeting,  Symposium on “Electronic and Photonic Devices and Systems,” 
held in Gothenburg, Sweden, Oct 8-12, (2023): “Investigating the Distribution Pattern of Threading Edge Dislocation 
Low Angle Grain Boundaries in 4H-SiC Wafers Using Synchrotron X-Ray Topography,” (Lecture with Q. Cheng, Y. 
Liu, Z. Chen, S. Hu and B. Raghothamachar — Lecture presented by B. Raghothamachar). 

519. 23nd American Conference on Crystal Growth and Epitaxy (ACCGE-23) and 21th US Workshop on Organometallic 
Vapor Phase Epitaxy (OMVPE-21), Symposium on “Characterization techniques for bulk & epitaxial crystallization,” 
held in Tucson, Arizona, Aug 13-18, (2023): “Effective Penetration Depth Analysis of Dislocations Lying on the Basal 
Plane in Grazing Incidence Synchrotron X-ray Topographs of 4H-SiC Wafers,” (Lecture with Q. Cheng, S. Hu, Z. 
Chen, Y. Liu and B. Raghothamachar — Lecture presented by Q. Cheng). 

520. 23rd American Conference on Crystal Growth and Epitaxy (ACCGE-23) and 21th US Workshop on Organometallic 
Vapor Phase Epitaxy (OMVPE-21), Symposium on “Characterization techniques for bulk & epitaxial crystallization,” 
held in Tucson, Arizona, Aug 13-18, (2023): “Investigation of Defect Formation at the Early Stage of PVT-grown 4H-
SiC Crystals,” (Lecture with S. Hu, Y. Liu, Z. Chen, Q. Cheng, and B. Raghothamachar — Lecture presented by S. 
Hu). 

521. 23rd American Conference on Crystal Growth and Epitaxy (ACCGE-23) and 21th US Workshop on Organometallic 
Vapor Phase Epitaxy (OMVPE-21), Symposium on “Characterization techniques for bulk & epitaxial crystallization,” 
held in Tucson, Arizona, Aug 13-18, (2023): “Characterization of Growth Sectors in Gallium Nitride Substrate 
Wafers,” (Lecture with Y. Liu, S. Hu, Z. Chen, Q. Cheng, and B. Raghothamachar — Poster presented by S. Hu).  

522. 23nd American Conference on Crystal Growth and Epitaxy (ACCGE-23) and 21th US Workshop on Organometallic 
Vapor Phase Epitaxy (OMVPE-21), Symposium on “Silicon carbide & gallium oxide materials & devices,” held in 
Tucson, Arizona, Aug 13-18, (2023): “Analysis of Strain in Ion Implanted 4H-SiC by Fringes Observed in Synchrotron 
X-ray Topography,” (Lecture with Z. Chen, Y.  Liu, Q. Cheng, B. Raghothamachar, R. Ghandi, and S. Kennerly — 
Lecture presented by Z. Chen). 

523. 20th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Sorrento, Italy, Sept 17-
22, (2023): “Analysis of Defect Structures During the Early Stages of PVT Growth of 4H-SiC Crystals,” (Lecture with 
S. Hu, Y. Liu, Z. Chen, Q. Cheng, B. Raghothamachar, D. Dukes, V. Torres, L. Young, S. Griswold, C. Liu, and H. 
Briccetti — Poster presented together with B. Raghothamachar). 
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524. 20th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Sorrento, Italy, Sept 17-
22, (2023): “Analysis of Lattice Damage in 4H-SiC Epiwafers Implanted with High Energy Al Ions at Elevated 
Temperatures,” (Lecture with  Z. Chen, Y.  Liu, Q. Cheng, B. Raghothamachar, R. Ghandi, S. Kennerly, C. Carlson, 
and D. Steski — Poster presented together with B. Raghothamachar). 

525. 20th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Sorrento, Italy, Sept 17-
22, (2023): “Characterization of Growth Sectors in Gallium Nitride Substrate Wafers,” (Lecture with Y. Liu, S. Hu, Z. 
Chen, Q. Cheng, and B. Raghothamachar — Poster presented together with B. Raghothamachar). 

526. 244th The Electrochemical Society (ECS) Meeting,  Symposium on “Electronic and Photonic Devices and Systems,” 
held in Gothenburg, Sweden, Oct 8-12, (2023): “Analysis of Basal Plane Dislocation Motion Induced by P+ Ion 
Implantation Using Synchrotron X-ray Topography,” (Lecture with Z. Chen, Y. Liu, H. Peng, Q. Cheng, S. Hu, B. 
Raghothamachar, S. Mancini, S. Y. Jang, and W. Sung — Lecture presented by M. Dudley). 

527. 244th The Electrochemical Society (ECS) Meeting,  Symposium on “Electronic and Photonic Devices and Systems,” 
held in Gothenburg, Sweden, Oct 8-12, (2023): “Synchrotron X-ray Topography Studies for Defect Formation at the 
Early Stage of PVT-grown 4H-SiC Crystals,” (Lecture with S. Hu, Y. Liu, Z. Chen, Q. Cheng, and B. Raghothamachar 
— Lecture presented by B. Raghothamachar). 

528. 244th The Electrochemical Society (ECS) Meeting,  Symposium on “Electronic and Photonic Devices and Systems,” 
held in Gothenburg, Sweden, Oct 8-12, (2023): “Investigation of Growth Sectors in Gallium Nitride Substrate Wafers 
from Ammonothermal and Patterned HVPE Growth Methods,” (Lecture with Y. Liu, S. Hu, Z. Chen, Q. Cheng, and 
B. Raghothamachar — Lecture presented by B. Raghothamachar). 

529. 66th Electronic Materials Conference (EMC) Symposium on “SiC Materials, Characterization and Devices” held in 
University of Maryland, College Park, Maryland, June 26-28, (2024): “Frank Dislocation Generation and Behavior 
Investigation in PVT-Grown 4H-SiC Crystals” (Lecture with S. Hu, Z. Chen, Q. Cheng, and B. Raghothamachar — 
Lecture presented by S. Hu). 

530. 66th Electronic Materials Conference (EMC) Symposium on “Doping and Impuritie” held in University of Maryland, 
College Park, Maryland, June 26-28, (2024): “Analysis of Lattice Damage in Post-Annealed 4H-SiC Epiwafers 
Implanted with High Energy Al Ions at Elevated Temperatures” (Lecture with Z. Chen, Q. Cheng, S. Hu, B. 
Raghothamachar, C. Carlson and D. Steski — Lecture presented by Z. Chen). 

531. 66th Electronic Materials Conference (EMC) Symposium on “SiC Materials, Characterization and Devices” held in 
University of Maryland, College Park, Maryland, June 26-28, (2024): “Analysis of Inclusions and Associated 
Dislocation Configurations in 4H-SiC Wafers through Synchrotron X-Ray Topography” (Lecture with Q. Cheng, Z. 
Chen, S. Hu and B. Raghothamachar — Lecture presented by Q. Cheng). 

532. 21th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Raleigh, North Carolina, 
Sept 29-Oct 4, (2024): “New Insights into the Occurrence of Prismatic Slip during PVT Growth of SiC Crystals” 
(Lecture with S. Hu, B. Raghothamachar, Z. Chen, K. Kayang, D. Gersappe, V. Torres, D. Dukes, D. Lang, A. Martin, 
H. Briccetti, S. Griswold, T. Kegg and N. Griffin — Lecture presented by S. Hu). 

533. 21th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Raleigh, North Carolina, 
Sept 29-Oct 4, (2024): “Punching of Prismatic Dislocation Loops from Inclusions in 4H-SiC Wafers” (Lecture with Q. 
Cheng, K. Kayang, Z. Chen, S. Hu, B. Raghothamachar, D. Gersappe, A. Soukhojak and S. Baek — Lecture presented 
by S. Hu). 

534. 20th International Conference on Defects - Recognition, Imaging and Physics in Semiconductors (DRIP XIII), Stony 
Brook, New York, Aug 18-22, 2024: “Nucleation of Dislocations from Scratches on Surface of PVT Grown 4H-SiC 
Wafer”, (Lecture with S. Hu, Z. Chen, Q. Cheng and B. Raghothamachar —  Lecture Presented by S. Hu) 
 

535. 20th International Conference on Defects - Recognition, Imaging and Physics in Semiconductors (DRIP XIII), Stony 
Brook, New York, Aug 18-22, 2024: “Analysis of Prismatic Slip in PVT Growth of Hexagonal Crystals”, (Lecture 
with S. Hu, Q. Cheng, Z. Chen and B. Raghothamachar — Poster presented together with S. Hu) 
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536. PRiME 2024 Meeting, Symposium on “Electronic and Photonic Devices and Systems,” held in Hololulu, Hawaii, Oct 
6-11, 2024: “Investigation of Defect Formation at the Early Stage of PVT-grown 4H-SiC Crystals” (Lecture with S. 
Hu, Z. Chen and B. Raghothamachar — Lecture presented by B. Raghothamachar). 

537. 20th International Conference on Defects - Recognition, Imaging and Physics in Semiconductors (DRIP XIII), Stony 
Brook, New York, Aug 18-22, 2024: “Simulation of Defects of 4H-SiC in 22-4 16 Reflection of Synchrotron 
Monochromatic Beam X-ray Topography in Grazing Incident Geometry by Ray Tracing Method”, (Lecture with Z. 
Chen, Q. Cheng, S. Hu and B. Raghothamachar —  Lecture Presented by Z. Chen) 
 

538. 20th International Conference on Defects - Recognition, Imaging and Physics in Semiconductors (DRIP XIII), Stony 
Brook, New York, Aug 18-22, 2024: “Analysis of  Lattice Damage in 4H-SiC Epiwafers Implanted with High Energy 
Al Ions”, (Lecture with Z. Chen, Y. Liu , Q. Cheng, S. Hu, B. Raghothamachar, M. Dudley, R. Ghandi, S. Kennerly, 
C. Carlson and D. Steski— Poster presented together with Z. Chen) 

539. PRiME 2024 Meeting, Symposium on “Electronic and Photonic Devices and Systems,” held in Hololulu, Hawaii, Oct 
6-11, 2024: “Analysis of Lattice Damage in Annealed 4H-SiC Epiwafers after Heated Implantation with High Energy 
Al Ions” (Lecture with Z. Chen, Y. Liu , Q. Cheng, S. Hu, B. Raghothamachar, M. Dudley, R. Ghandi, S. Kennerly, 
C. Carlson and D. Steski — Lecture presented by B. Raghothamachar). 

540. 21th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Raleigh, North Carolina, 
Sept 29-Oct 4, (2024): “Analysis of Lattice Damage in 4H-SiC Epiwafers Implanted with High Energy Al Ions at 
Elevated Temperatures” (Lecture with Z. Chen, Y. Liu , Q. Cheng, S. Hu, B. Raghothamachar, M. Dudley, R. Ghandi, 
S. Kennerly, C. Carlson, D. Steski, T. Kubley, F. Krippendorf and M. Rüb — Poster presented by Z. Chen). 

541. 21th International Conference on Silicon Carbide and Related Materials (ICSCRM), held in Raleigh, North Carolina, 
Sept 29-Oct 4, (2024): “Formation Mechanism and Complex Faulting Behavior of a BPD Loop in 180 µm Thick 4H-
SiC Epitaxial layer” (Lecture with Z. Chen, N.A. Mahadik, M. Dudley, B. Raghothamachar, D.A. Scheiman, R.E. 
Stahlbush, Y. Kim and M.W. Owen — Lecture presented by Z. Chen). 

542. 20th International Conference on Defects Recognitions, Imaging and Physics in Semiconductors (DRIP), held in Stony 
Brook, New York, Aug 18-22, (2024): “Analysis of Threading Edge Dislocation Low Angle Grain Boundaries 
Network Distribution in 4H-SiC Wafers through Synchrotron X-Ray Topography and Ray Tracing Simulation” 
(Lecture with Q. Cheng, Z. Chen, S. Hu, M. Dudley, B. Raghothamachar — Lecture presented by Q. Cheng). 
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APPENDIX B 

Materials Considered 

Exhibit Description 

 Petition for Inter Partes Review of U.S. Patent No. 9,666,732 
in IPR2025-01411 (“Petition”) 

1001 U.S. Patent No. 9,666,732 to Schultz-Wittmann (“the ’732 
Patent”) 

1002 File History of U.S. Patent No. 9,666,732 
1003 Declaration of Dr. Sanjay Banerjee, Ph.D.  
1004 Curriculum Vitae of Dr. Sanjay Banerjee, Ph.D. 

1005 Yablonovitch, E., T. Gmitter, R. M. Swanson, and Y. H. 
Kwark. "A 720 mV open circuit voltage SiOx:cSi:SiOx double 
heterostructure solar cell." Applied Physics Letters, vol. 47, no. 
9 (1 November 1985): 1211-1213. (“Yablonovitch”) 

1006 Thomas, J. H., & Feigl, F. J. (1972). Electron trapping levels in 
silicon dioxide thermally grown on silicon. Journal of Physics 
and Chemistry of Solids, 33(12), 2197–2216  

1007 Kragler, G., Bender, H., Willeke, G., Bucher, E., & 
Vanhellemont, J. (1994). Characterization of SIPOS films by 
spectroscopic ellipsometry and transmission electron 
microscopy. Applied Physics A, 58(1) 

1008 Crabbé, E. F., Hoyt, J. L., Pease, R. F. W., & Gibbons, J. F. 
(1988). Electrical characterization of polysilicon-to-silicon 
interfaces. Materials Research Society Symposium 
Proceedings, 106, pp. 247-52. © Materials Research Society 

1009 Ghoshtagore, R. N. (1975). Silicon dioxide masking of 
phosphorus diffusion in silicon. Solid-State Electronics, 18(5), 
399–406. https://doi.org/10.1016/0038-1101(75)90041-6 

1010 Shimakura, K., Suzuki, T., & Yadoiwa, Y. (1975). Boron and 
phosphorus diffusion through an SiO₂ layer from a doped 
polycrystalline Si source under various drive-in ambients 
Solid-State Electronics, 18(11), 991–997. 
https://doi.org/10.1016/0038-1101(75)90117-3 
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https://doi.org/10.1016/0038-1101(75)90041-6
https://doi.org/10.1016/0038-1101(75)90117-3


Exhibit Description 

1013 May, Gary S., and Simon M. Sze. Fundamentals of 
Semiconductor Fabrication. John Wiley & Sons, 2004 

1014 Hamasaki M., Adachi T., Wakayama S., & Kikuchi M. (1978). 
Crystallographic study of semi-insulating polycrystalline 
silicon (SIPOS) doped with oxygen atoms. Journal of Applied 
Physics, 49(7), 3987–3992 

1015 Yablonovitch, E., Swanson, R. M., Eades, W. D., & 
Weinberger, B. R. (1986). Electron‐hole recombination at the 
Si‐SiO₂ interface. Applied Physics Letters, 48(3), 245–247. 
https://doi.org/10.1063/1.96570 

1016 Gan, J. Y., & Swanson, R. M. (1990, May). Polysilicon 
emitters for silicon concentrator solar cells. In Conference 
Record of the Twenty-First IEEE Photovoltaic Specialists 
Conference (pp. 245–250). Kissimmee, FL, USA: IEEE. 
https://doi.org/10.1109/PVSC.1990.111625 

1017 Kwark, Young Hoon. Sipos Heterojunction Contacts to Silicon. 
Dissertation. Department of Electrical Engineering, Stanford 
University. Stanford, CA: Stanford University, 1984. 
(“Kwark”) 

1018 Kwark, Y. H., Sinton, R. A., & Swanson, R. M. (1984, 
December). SIPOS heterojunction contacts to silicon. In 
Proceedings of the 1984 International Electron Devices 
Meeting (IEDM) (pp. 742–745). IEEE. 
https://doi.org/10.1109/IEDM.1984.190832 

1019 Kwark, Y. H., & Swanson, R. M. (1987). N-type SIPOS and 
polysilicon emitters. Solid-State Electronics, 30(11), 1121–
1125. https://doi.org/10.1016/0038-1101(87)90076-1 

1020 Swanson, R. M. (2005, January). Approaching the 29% limit 
efficiency of silicon solar cells. In Conference Record of the 
31st IEEE Photovoltaic Specialists Conference (pp. 889–894). 
IEEE 

1021 Neamen, D. A. (2012). Semiconductor physics and devices: 
Basic principles (4th ed.). McGraw-Hill 

1022 Green, M. A. (1982). Solar cells: Operating principles, 
technology, and system applications. Prentice-Hall. 
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https://doi.org/10.1109/PVSC.1990.111625
https://doi.org/10.1109/IEDM.1984.190832
https://doi.org/10.1016/0038-1101(87)90076-1


Exhibit Description 

1023 Cook, G., Billman, L., & Adcock, R. (1991). Photovoltaic 
fundamentals (SERI/TP-220-3957). Solar Energy Research 
Institute 

1024 Neudeck, G. W.; Pak, J. H.; and Bagri, R., “Poly silicon 
Contacted Emitter Bipolar Transistors: Fabrication 
Development” (1988). Department of Electrical and Computer 
Engineering Technical Reports. Paper 597. 

1025 Wolstenholme, G. R., Jorgensen, N., Ashburn, P., & Booker, 
G. R. (1987). An investigation of the thermal stability of the 
interfacial oxide in polycrystalline silicon emitter bipolar 
transistors by comparing device results with high‐resolution 
electron microscopy observations. Journal of Applied Physics, 
61(1), 225-233. https://doi.org/10.1063/1.338861 

1026 Patton et. al., “Impact of processing parameters on base current 
in polysilicon contacted bipolar transisters” (1985). Stanford 
University Department of Materials Science and Engineering. 

1027 Jorgensen, N., Barry, J. C., Booker, G. R., Ashburn, P., 
Wolstenholme, G. R., Wilson, M. C., & Hunt, P. C. (1985). 
TEM investigation of the effect of anneal temperature and 
arsenic concentration on the polysilicon/thin oxide/single-
crystal-silicon emitter of a new high-performance bipolar 
transistor. In A. G. Cullis & D. B. Holt (Eds.), Microscopy of 
Semiconducting Materials, 1985 (Institute of Physics 
Conference Series, Vol. 76, pp. 471). Adam Hilger Ltd. 

1028 Wilson, M.C., et. al., Electrical and Microstructural 
Investigation into the Effect of Arsenic Emitter Concentration 
on the Enhanced Gain Polysilicon Emitter Bipolar Transistor, 
(1985) Plessey Research (Caswell), Ltd. 

1029 Sah, C. T., Sello, H., & Tremere, D. A. (1959). Diffusion of 
phosphorus in silicon oxide film. Journal of Physics and 
Chemistry of Solids, 11(3-4), 288-298. 
https://doi.org/10.1016/0022-3697(59)90159-8 

1030 Tsubo, Y., Komatsu, Y., Saito, K., Matsumoto, S., Sato, Y., 
Yamamoto, I., & Yamashita, Y. (2000). Phosphorus diffusion 
from doped polysilicon through ultra-thin SiO_2 films into Si 
substrates. Japanese Journal of Applied Physics, 39(10A), 
L955-L957. 
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Exhibit Description 
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