
 

Monday, June 9th at the PVSC began with thought provoking keynotes and plenary lectures by the 

world’s leading researchers in InP, organic photovoltaics, and PV financing.  

Professor Ali Javey (picture to left) from UC Berkeley gave the opening talk of 

Area 1 with a very exciting plenary on the subject of thin film InP for solar cell 

applications. His group is developing a very unique version of the vapor-liquid-

solid (VLS) growth technique in which a liquid metal such as In is confined 

between a metal and silica and reacts with a gas to produce a solid such as InP.  

The growth process can be performed on cheap substrates, potentially opening 

a path for massive cost reduction for high-efficiency III-V based PV. In addition 

to the use of cheap substrates such as glass, the precursor cost can be reduced 

via better material utilization. Professor Javey's presentation focused on the development of a thin film 

polycrystalline InP material with very large grain sizes via thin film VLS growth. Such material has the 

opto-electronic properties appropriate for very high efficiency solar cell development. 

Professor Jenny Nelson (picture to right) gave the Area 6 plenary talk on 

organic photovoltaics. Molecular semiconductors have many advantages for 

photovoltaics, especially the ease of manufacturing and scalability, but charge 

transport and exciton separation are challenging. Theoretically an efficiency of 

~20% should be possible, but so far above 10% has been realized.  It is 

important to understand the limiting issues: the main issues are the effects of 

microstructure (disorder), the loss in free energy during the separation of 

excitons into free charge carriers, and charge recombination. Important 

progress has been made in recent years and several possibilities to tackle these challenges (new 

materials, molecular organization, trap reduction) were described. 

The Area 12 opening plenary, given by Felix Holz (picture to left), of Deutsche 

Bank, noted that "bankability" is a term created by the solar industry, but is a 

concept that is very important to continued investment in PV. Deutsche 

Bank's requirements for PV investment are designed to give confidence that 

there will not be reliability problems in the first couple of years. A key 

requirement is < 0.5% of modules with hot spots showing > 10K temperature 

differences when viewed at illuminations > 800 W/m2. 



The 40th IEEE PVSC General Chair, Richard King, gave an excellent welcome to our interdisciplinary and 

global community. Did you know that we received over 1110 abstracts this year, and that over half of 

them came from outside the United States? It is fantastic to see the breadth of knowledge and diversity 

of thought that characterizes our PVSC community. 

During the awards portion of the day, Larry Kazmerski 

introduced Morton B. Prince, who has a most impressive 

history in solar. Mort was on the team that invented the 

first Si solar cell, “The Bell Solar Battery”, 60 years ago. As 

Kaz put it so very well, “Mort is a true PV pioneer, 

technology leader and gentlemen.” Thank you for sharing 

your passion for science and photovoltaics with us, Mort. 

(Mort, at a spry 90 years of age, is pictured to the right 

with Angele Reinders, Richard King, and Larry Kazmerski) 

The conference plenary was given by Alex Zunger, who 

shared his thoughts on how PV materials of the 21st century might be discovered. He struck the 

audience with the reality that many materials are simply missing from the known set of tabulated 

materials properties, either because they are unstable and do not exist naturally, or because they are 

stable and we simply have not yet produced them. Rather than experimentally hunting for materials, it 

seems more straightforward to develop a physically-motivated metric for value of the material in a PV 

application. Then one could calculate this metric for any relevant materials.  Based on that, materials 

under consideration for a given application can be synthesized, and then the list can be narrowed down 

to the best in class, which you can lastly experimentally verify your calculations in the lab.  

This year’s inaugural PVSC Young Professional Award was given to 

Oliver Schultz-Wittmann (pictured to left, with Richard King), whom 

Kyle Montgomery (PVSC Awards Chair) noted has had a significant 

impact early on in his career by demonstrating the highest efficiency 

mc-Si solar cell efficiency and co-founding the start-up Tetrasun, 

recently acquired by First Solar. Oliver will give his invited talk, and 

share his history developing high-efficiency crystalline silicon solar 

cells, on Tuesday, June 11th at 1:30pm in the Area 4 orals. Congrats 

Oliver! 

 

 



Jerry Olsen presented the 40th IEEE PVSC 

Cherry Award to Ron Sinton (picture to right, 

with Angele Reinders, Richard King, and Jerry 

Olsen). Ron gave an excellent talk, reflecting on 

his graduate career, where he started in 

photovoltaics working for Dick Swanson at 

Stanford. After receiving his PhD, Ron spent his 

early years at the start up SunPower, 

developing the AeroVironment high flying solar 

plane, and consulting in high risk technologies 

with Pacific Solar. He fundamentally believes 

that sometimes simple concepts are useful, and 

he took his knowledge to develop numerous 

“simple” and accurate measurement systems, the one he noted in particular as the SUNS-Voc system. 

Congrats Ron! 

Following lunch, Tom Markvart, presenting in Area 1, gave a nice review of light trapping in thin film PV. 

He showed how light trapping in a photonic crystal Si solar cell that is only 1 um thick could achieve, in 

principle, an efficiency greater than 30%.  He went on to discuss the application of a dye on top of Si as a 

method of energy transfer. David Farrell showed evidence for hot carrier photo current in a proof of 

concept, optically coupled, hot carrier solar cell. Vidya Ganapati presented simulations of a thin-film 

dual-junction solar cell, showing a 6% efficiency enhancement using an air gap intermediate mirror. Hau-

Vei Han presented work on using a luminescent phosphor layer above GaAs as an emitting ARC, the use 

of which led to a 25% relative efficiency improvement. Finally, Efthymios Klampaftis showed how 

coating solar cells with luminescent materials enable solar cells that can appear colored without 

decreasing efficiency. 

In Area 2, David Mitzi indicated how optimization of the optical properties of the device layers allowed a 

recent record CZTSSe solar cell efficiency of 12.6 %. The residual Voc deficit seemed to be partly caused 

by band tails in the absorber material. Homare Hiroi described work on hybrid CdS/In2Se3 buffer layers 

on CZTSSe and showed up to 12.3 %-efficient devices, reproducibility. Changes in ordering in the 

absorber induced by different cooling rates led to changes in cell properties. Douglas Bishop talked 

about single crystals of CZTSe made at different compositions. Near the stochiometric composition of 

CZTSe, metallic behavior was observed. New Raman modes were reported in CZTSSe due to vibrational 

modes involving both S and Se. 

In Area 4, Michio Tajima talked about how oxygen influences certain d-line photoluminescence in 

silicon. Anthony Peaker shared that slow-diffusing impurities can form nanoprecipitates. Hieu Nyugen 

talked about the use of PL, and how it can be a very sensitive tool for measuring Si absorption 

coefficient. Andreas Stoffers described how combinations of microscopy-based analytical techniques can 

identify the root cause of recombination in mc-Si.  



In Area 5, Hitoshi Sai presented microcrystalline Si solar cells with an outstanding efficiency of 11% on a 

periodic honeycomb-textured substrate. 

In Area 6, Antonio Facchetti talked about 10.6%-efficient polymer-fullerene-based single junction 

devices and the demonstration of 6.9% efficient polymer-polymer single junction devices. S. Matthew 

Menke talked about using a dilute donor for improved radiative emission and device performance. Ning 

Li shared work predicting and designing tandem OPV devices with potential for up to 21% efficiency, 

including fully roll-to-roll printed single- and tandem-junction modules. 

In the Area 3 & 7 joint session, Philip Chiu presented Spectrolab's record 38.8% five-junction wafer-

bonded cell. Over 90% of the wafer bonds can be fabricated without large-area voids. The AM0 

efficiency is 35.8%. Nate Miller showed progress on four-junction inverted metamorphic (IMM) cells, 

and an outlook toward six-junction cells. Ryan France presented four-junction IMM results with 44.1% 

efficiency at 96 suns. Frank Dimroth described wafer bonded cells with 44.7% efficiency at 297 suns. He 

showed that the InP substrates could be reused five times without degradation. 

In the late afternoon session, Professor Sugiyama from the University of Tokyo gave an invited 

presentation in Area 1, boosting solar cell efficiency via the inclusion of quantum well structures. He 

discussed results showing a low band gap vs voltage offset even for deep quantum wells. He also 

highlighted the growth of sophisticated structures, including barrier thickness and well thickness 

variations, to optimize carrier collection. Another quality multiple quantum well talk was given by Benoit 

Behaghel on fourfold improvement to the absorption of these structures using an interesting cell 

transfer process. Michael Yakes showed some very interesting results in quantum well devices using an 

all-InP-lattice-matched structure.  This was particularly exciting since the inter-well barrier width can be 

altered with no affect on residual device strain. Best student presentation award finalist Michael Slocum 

gave an excellent talk on nipi superlattice solar cells, focusing on growth and processing techniques and 

the latest advancements in device performance. Best student presentation award finalist Kasidit 

Toprasertpong showed some very interesting results on the time resolved characterization of carrier 

dynamics in multi-quantum-well structures. The presented results allow for a significantly better 

understanding of electron and hole transport properties in advanced solar cell structures.  

In the Area 2 & 8 joint session, Chen Li presented nanoscale structural and chemical analysis of 

intermixing and the distribution of O and Cl in CdTe/CdS junctions using aberration corrected STEM. 

David Deircks showed how atom probe tomography can be applied to analysis of CdTe but how the 

results are influenced by the analysis conditions. Steve Johnston demonstrated variability in lifetime 

measurement techniques applied to single crystal CdTe. Thomas Weiss, best student award finalist, 

presented an analysis of defect distributions extracted from admittance spectroscopy data. Finally, Huan 

Li applied scanning spreading resistance microscopy to measure the resistance of CdTe cross sections. 

In Area 10, Rob Andrews revealed how future PV system model development can be streamlined using a 

new open source PV_LIB data library. The library is written in Python and allows a great arena for 

collaboration amongst PV modeling experts/developers. Cliff Hansen highlighted the need for the 

research community to focus on developing better modeling and estimating of the incident irradiance 



on tilted PV modules from global horizontal irradiance measurements.  Energy estimates are most 

sensitive to the bias errors that are inherent in these existing models. Ben Duck presented a great 

overview of the potential error (either bias or random) that can be present when translating I-V curves 

to different irradiance and/or temperature conditions based on a given test condition. Be sure you know 

which reference points you're using and make sure it’s the right one to minimize error! Larry Kazmerski 

wowed the audience with personal videos of dust storms and the impact of soil/dust accumulation in 

the Middle East (primarily the Kingdom of Saudi Arabia). Soil accumulation rates can top 10% in a month 

which means mitigation techniques (like dry brushes) are going to be a must in the region. Patrick 

Burton showed promising measurement results highlighting a need for better determination of the 

minimum level of soiling loss.  Soiling can lead to a 5% uncertainty in system performance prediction. 

The highlight of the late afternoon Area 2 session was clearly Solar Frontier’s result of a new world 

record CIGS device efficiency of 20.9%.  The improvement was obtained by optimizing their window 

layer and Ga grading. This result caused a lot of discussion. Interestingly they didn't use a potassium 

treatment, as was used in the last two record efficiencies, which suggests that there is still a good 

chance for further improvements. 

At the end of the day participants enjoyed the exhibitors reception, which marks the opening of the 

exhibitor’s events and is one of the most widely attended social networking events of the conference.  

The exhibit hall is where various material and equipment suppliers are available to discuss their 

capabilities as well as some representatives from national laboratories and other organizations. The 

exhibit hall is open Tuesday from 10AM – 6PM and Wednesday from 10AM – 3:30PM. 

Lastly, hopefully you’ve all realized that the local Denver cuisine near the Convention Center is simply 

fantastic. There are many great options. To name one, Euclid Hall, is only a short 6 block walk away. So 

do get out, make some new friends, start that collaboration you’ve always been thinking about, and get 

the most out of your PVSC experience. 

Thanks for a fantastic start to this year’s conference!  

 

************************************************************************************ 

IEEE ELECTRON DEVICES SOCIETY - MEMBERSHIP PROMOTIONS FOR 40th PVSC ATTENDEES 

Be sure to stop by the EDS membership booth, located in the registration area, to learn about 

the free EDS membership promotions available to PVSC attendees.   

EDS members enjoy a host of important benefits including free, unlimited online access to the 

IEEE Journal of Photovoltaics. So stop by and see Joyce and Jean to learn more.  Don't miss 

this opportunity to become part of the EDS community! 

************************************************************************************ 


