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Douglas Scott Ruby (Doug)

(505) 821-0982, (505) 270-6661 cell
9637 Messervy Ave. NE
Albuquerque, NM  87109  USA
solarguy@pvexpert.com
www.pvexpert.com
EDUCATION:
1985
Ph.D. in Semiconductor Physics, University of Illinois, Dr. Greg Stillman, advisor.
1980
Master of Science, Semiconductor Physics, University of Illinois, Urbana, IL.
1978
Bachelor of Science, Physics, Massachusetts Institute of Technology, Cambridge, MA. 

WORK EXPERIENCE:

07/01/2008 to present

Douglas Ruby, Ph.D., Consultant to the Photovoltaics Industry

Specializing in PV cell and system design and performance modeling,

PV cell and module test procedures, measurement protocols and performance analysis,

PV cell and module fabrication process development.

Clients: 

Cabot Superior Micropowders, Albuquerque, New Mexico


Skyline Solar, Inc., Mountain View, CA


NanoGram Corporation, Milpitas, CA


Solar Implant Technologies, Santa Clara, CA


SVTC Solar, San Jose, CA


NetCrystal Inc, Mountain View, CA


SunCore Corporation, Irvine, CA


Solar Power Industries, Belle Vernon, PA


Semitracks, Inc., Albuquerque, NM


SolarWorld Industries America, Hillsboro, OR

US Dept. of Energy, Solar Energy Technologies, Washington, DC


SpecialChem, Paris, France


CIMA NanoTech, Saint Paul, MN

Bloo Solar, Sacramento, CA


Sunpreme, Sunnyvale, CA


Tessera, San Jose, CA


Bandgap Engineering, Woburn, MA

Nuance Systems, Portland, OR

Dow Corning, Midland, MI

PowerMark, Port Saint Lucie, FL

SierraTherm, Watsonville CA

Solar Energy Research Institute of Singapore, National University of Singapore

Jiangsu Linyang Solarfun Co., Ltd.

Kuwait Institute of Scientific Research (KISR)

Solexel Inc, Milpitas, CA


Solar3D, Santa Barbara, CA


Silicon Solar Solutions, Fayetteville, AR


REC Cells Pte Ltd, Singapore


SunPower Corporation, Philippines

Activities as a PV Consultant include:

1. work with PV cell manufacturers to improve the performance and reduce the cost of their cell designs and fabrication processes,

2. provide due diligence and technical expertise on technology selection, conceptual layouts, specification development, and energy production estimates for PV power plant proposals,

3. use of numerical modeling to pinpoint sources of loss mechanisms and to determine technical requirements necessary for cost-effective PV cell and module performance.
11/18/1985 to 1/28/2008
Sandia National Laboratories, Albuquerque, New Mexico.
Team Leader of PV Cell Development Team and $2M/year semiconductor fabrication facility. Directed 7 team members, authored annual operating plan, directed all PV cell research projects. Responsible for tasks and milestones of Si cell research and maintaining quality control.

Director of Crystalline Silicon Research Cooperative, a government/industry consortium for mutually beneficial research consisting of representatives from the entire US Si-PV manufacturing and research communities.

Contract monitor and advisor for several R&D contracts in the DOE Concentrator Initiative Program 1990-1993, closely involved and providing technical feedback for manufacturers developing Concentrator Photovoltaics systems.

Charter member of the PV Manufacturing Technology Program Implementation Committee, a DOE/National Lab group directing $11M/year in industry-contracted DOE research.

Successfully led two 3-year competitively chosen projects as Principal Investigator in silicon solar cell processing, submitting original proposals, building successful interdisciplinary teams, authoring review presentations, and meeting all milestones. 

Initiated and directed a graduate student research program at the University of New Mexico with Prof. Charles Fleddermann resulting in several graduate student thesis projects in solar cell fabrication processing to improve solar cell performance. 

Authored competitively evaluated proposal to DOE Hydrogen Program to lead a multidisciplinary team in a project to improve efficiency and cost-effectiveness of PV-powered water-electrolysis for hydrogen production.  The proposal was successfully approved but never funded due to government budget shortfalls.  

Selected to serve as subarea chairman of 2000 IEEE PV Specialists Conference in Silicon Cell Processing. 

Invited to serve as Session Chairman of PV session at 1999 ASME Renewable Energy Conference. 

Directed graduate student research program contract at Georgia Institute of Technology with Prof. Ajeet Rohatgi.  Managed $2.8M solar cell research and development contract.
Initiated and successfully conducted several direct industry joint experiments with most major US Si solar cell manufacturers, resulting in numerous publications and several process improvements adopted by industry into manufacturing production lines. 

SPECIFIC SKILLS:
PV module, array and system performance measurements and comparison with energy-production model predictions.  Development of improvements to predictive model algorithms.

PC1D modeling of solar cell device physics to predict cell behavior and determine performance-limiting mechanisms.

Design of experiments statistical analysis. 

Quality control and management of semiconductor processes using Statistical Process Control (SPC).

Silicon and compound semiconductor concentrator and one-sun solar cell design, fabrication, and performance analysis. 

Accelerated ultraviolet-light exposure-testing of solar cells for performance degradation studies.  

Controlled-atmosphere, solar cell busbar soldering. 

Toxic gas detection systems, fire suppression systems in solar cell fab cleanroom. 

Plasma-enhanced chemical vapor deposition of silicon oxides and nitrides. 

Selective Reactive Ion Etching of silicon devices. 

Plasma-texturing of silicon surfaces. 

Photolithography and image reversal. 

Low-temperature surface and bulk defect passivation. 

Atmospheric-pressure chemical vapor deposition of silicon dioxide. 

WORK EXPERIENCE - Pre-SANDIA: 

8/1/79 to 8/1/85
Research Assistant, University of Illinois, Semiconductor Physics 
8/1/80 to 12/1/80
Teaching Assistant, University of Illinois, Semiconductor Physics 
8/1/78 to 8/1/79
Teaching Assistant, University of Illinois, General Physics 
1/1/77 to 12/1/77
Research Assistant, M.I.T., Atomic Physics 
1/1/76 to 8/1/76
Research Assistant, M.I.T., Electron Optics 
PATENTS:
United States Patent: “Silicon Solar Cells Made By A Self-Aligned, Selective-Emitter, Plasma-Etchback Process,” Issued February 16, 1999, Patent Number 5,871,591.  
United States Patent: “Method For Fabricating Silicon Cells,” Issued August 11, 1998, Patent Number 5,792,280. 
United States Patent: “Metal Catalyst Technique for Texturing Silicon Solar Cells,” Issued December 11, 2001, Patent Number 6,329,296. 
United States Patent: “Silicon Cells Made by a Self-Aligned, Selective-Emitter, Plasma-Etchback and Texture Process,” Issued July 18, 2000, Patent Number 6,091,021. 
United States Patent: “Alternating Current Photovoltaic Building Block,” Issued June 15, 2004, Patent Number 6,750,391,B2. 
ADDITIONAL ACHIEVEMENTS: 

> Designed and fabricated world’s first 20% efficient Si concentrator solar cell. 

> Ph.D. Thesis: A Study of Electron Traps in VPE GaAs Grown With Added Oxygen 
> Received Best Paper Award at 1999 ASME Renewable Energy Conference.

> Bachelor’s Thesis: A Study of Linewidths in Rydberg States of Atomic Sodium 
> College-level studies in German language/ conversational speaker. 
REFERENCES:
	Greg Kolb

Distinguished Member of Tech Staff
Sandia National Laboratories
Albuquerque, NM  87185

505-844-1887

gjkolb@sandia.gov
	Dr. Paul Basore 

Laboratory Director and CTO 

Hanwha Solar America

Santa Clara, CA 95051 
408-841-4168
paul.basore@hanwhasolar.us

	James Gee
Senior Scientist

Applied Materials Inc.

Santa Clara, CA  95054
(505) 328-0975
james_gee@amat.com
	Dick Swanson
President & Chief Technical Officer emeritus
SunPower Corporation
San Jose, CA  95134
(408) 991-0908
rswanson@sunpowercorp.com

	John Wohlgemuth, PhD
Senior Scientist
National Renewable Energy Lab
Golden, CO
303-384-7982
john.wohlgemuth@nrel.gov
	Ajeet Rohatgi, Ph.D.

Founder, Chief Technical Officer

Suniva, Inc.

Norcross, GA 30092

404-894-7692

ARohatgi@suniva.com


Recommendations:
as Owner of Douglas Ruby, Ph.D., Consultant to the Photovoltaic Industry 

“Doug Ruby contracted to us at Skyline Solar. His analysis was insightful and thorough. Doug is an expert in Solar Cell modeling and the physics of solar cells. He is a great resource when a technical conundrum is creating a dispute or controversy in a company.” November 3, 2010
Top qualities: Great Results, Expert, High Integrity 
Teresa Trowbridge, 
hired Douglas as a Engineering in 2009

“Doug is an expert in the field of silicon wafer based photovoltaic manufacturing process. He greatly contributed to our project's success and was easy to work with.” April 30, 2009
Top qualities: Great Results, Expert, Good Value 
Kurt Laetz
hired Douglas as a Technology & Process Consultant in 2008

 “Doug is a great communicator and explains photovoltaics concepts at a level that everyone can understand. He can also go into depth on a number of topics, providing expert insight even to veterans in the solar industry.” April 6, 2009
Top qualities: Personable, Expert, High Integrity 
Chris Henderson
hired Douglas for Engineering Training in 2009

“We had hired Doug as a consultant to help us in the Photovoltaic Device area. Doug has lots of experience in c-Si based Solar Cells - device physics and technology. He was able to easily articulate the areas of improvement with solid reasoning. He helped us put together a technological roadmap to achieve our goals. Doug is very professional and friendly to work with. He has very good teaching skills as well.” January 27, 2009 
Top qualities: Expert , Good Value , High Integrity 
Sanjay Thekdi , hired Douglas as a Photovoltaic Consultant in 2008 

“Doug completed a device performance modeling project for our solar cell product development. Doug's work was very helpful in our understanding of the key factors driving performance in our particular device structure. This understanding helped focus development priorities on the most important factors. I found Doug to be very easy to work with, and his work product was excellent and on time. I would hire Doug again without hesitation.” January 26, 2009 
Top qualities: Great Results , Expert , High Integrity 
Ron Mosso 
hired Douglas as a PV Device Consultant in 2008 

“Doug has extensive experience in solar cells. He was able to quickly pinpoint the areas of improvement in our solar cells. We were able to prioritize the development depending on the expected improvements and were able to reach many of our milestones. His technical input has been very useful for our development and has ranged from device fabrication to characterization.” January 25, 2009 
Uma Srinivasan , Principal Device Development Engineer/Manager (Solar R&D) , NanoGram Corporation 
worked directly with Douglas at Douglas Ruby, Ph.D. 

“Doug did a great job for us. His ability to explain observed data and predict the results of tests before they were run saved us many hours of lab time and gave us the theoretical validation that we needed early in our development cycle. Doug is a very easy person to deal with and he was able to tailor his explanations to his audience whether it was a room full of Ph.D.'s or senior execs.” January 6, 2009 
Top qualities: Great Results , Personable , Expert 
Bill Sanders 
hired Douglas as a PV Consultant in 2008 
 “Doug did some technical consulting for us in the space of crystalline silicon solar cell passivation, operation under concentrated sunlight and anti-reflection coatings. Doug has a deep working knowledge of what works and can provide detailed recipes that will work. He's a great asset to anyone in the solar cell space.” January 2, 2009 
Top qualities: Expert , Good Value , On Time 
Peter Peumans 
hired Douglas as a Technical Consultant in 2008 

“Doug has been of great help for our solar cell project. His hands on knowledge helped us with various aspects of testing and characterization. He also did extensive PC1D simulations to help validate our solar cell concept and to help illuminate some of our technical issues. His experience in PV has helped us to move forward more rapidly.” December 24, 2008 
Top qualities: Personable , Expert , High Integrity 
Henry Hieslmair 
hired Douglas as a Business Consultant in 2008 

“Doug offers years of experience in the area of PV and can bootstrap a PV development effort or add breadth to an existing development effort. He is easy to work with and has excellent contacts within the industry as well.” December 11, 2008 
Top qualities: Personable , Expert , Good Value 
Jim Hunter , hired Douglas as a PV Consultant in 2008 

“Doug is one of the solar industry's most experienced PV cell scientists. He brings a valuable depth of knowledge and clear, methodical approach to engineering design problems. The output of his work hit every technical objective and was done on time.” December 11, 2008 
Top qualities: Expert , On Time , High Integrity 
Bob MacDonald 
hired Douglas as a Engineering in 2008 

Principal Member of Technical Staff at Sandia National Laboratories 

“Doug and I had numerous work related interactions during the time we worked together on several different projects. He was a good source of knowledge when I had a question on the device physics in photovoltaic semiconductors. His education background and experience in the PV field makes him a good resource for device and production related issues.” December 15, 2008 
Jason Finn , Member of Technical Staff , Sandia National Laboratories 
worked with Douglas at Sandia National Laboratories 
 “I worked with Doug on a number of collaborations on development of solar cell technology between 1990 and 2003 while he was at Sandia Laboratories. This was done both under a CRADA from my previous company as well as part of a industry-wide consortium, which developed innovative and advanced concepts for solar cell fabrication. Doug's participation and leadership exhibited a high scientific standard and he maintained an outstanding professional caliber of experimentation during all this work.” December 11, 2008 
Top qualities: Expert , Good Value , Creative 
Juris Kalejs 
hired Douglas as a R&D project leader in 1990 , and hired Douglas more than once 

Student at University of Illinois at Urbana-Champaign 

“Douglas was a student with me at MIT and I know him to be very smart, dedicated, hard working and high achieving. I also went to the University of Illinois with Douglas and have kept in touch with him over the years. I know he is a knowledgeable leader in the field of Photovoltaics with extensive experience and achievements.” December 11, 2008 
Todd Sauke, Ph.D. , Student , University of Illinois at Urbana-Champaign 
studied with Douglas at University of Illinois at Urbana-Champaign 

“I studied with Doug Ruby at the University of Illinois and have kept in touch with him on a regular basis since that time. I have known Doug to be a thoughtful and conscientious person and can definitely recommend him.” December 11, 2008 
Darcy Escovedo , Student , University of Illinois at Urbana-Champaign 
studied with Douglas at University of Illinois at Urbana-Champaign 

