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Key Vocabulary Words
• Open circuit photovoltage (VOC)

– The output potential of the OPV at zero current; controlled by offsets in frontier 
orbital energies at the D/A interface (ED

HOMO – EA
LUMO) and parasitic device 

parameters

• Fill Factor (FF)

– Ratio of maximum output power from the OPV (Pmax) versus the 
theoretical maximum (Ptheor)  Ptheor = VOC*JSC (controlled by recombination 
probabilities, parasitic device parameters

• Power conversion efficiency, η

– η = [Pmax * FF]/Pincident

Cost per watt – ($/W) MUST BE LOWER THAN $1!!

• Short-circuit photocurrent (JSC)

– Maximum current supplied by the OPV at V = 0; controlled by  (ED
LUMO –

EA
LUMO) + molecular orientation, excited state energetics and lifetimes
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Power Conversion Efficiency:
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Energy from the Sun:



Where Do We Need to Go?

http://www.sc.doe.gov/bes/reports/files/SEU_rpt.pdf



Organic Solar Cells (Photovoltaics)

www.physik.uni-wuerzburg.de/EP6/research-phot...

http://www.sc.doe.gov/bes/reports/files/SEU_rpt.pdf





First the good news:

“Organic” Solar Cells

http://www.sc.doe.gov/bes/reports/files/SEU_rpt.pdf





The competition: a-SiH; CIGS, CdTe, etc.
“thin film” solar cells – work pretty good, not as efficient 

as silicon, but not bad



www.konarka.com







Web site for CIS:SEM 
about to go “live”

http://solarinterface.org

Solar Energy portal to: 
DOE EFRC Programs

UA projects
General interest sites

Upcomiing meetings, etc.



The Solar Interface:
Bi-annual/quarterly

Newsletter
(electronic only?) 

An “Energy Portal” 
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A Planar, Chip-Based, Dual-Beam Refractometer Using 
an Integrated Organic Light Emitting Diode (OLED) Light 

Source and Organic Photovoltaic (OPV) Detectors

Erin L. Ratcliff, P. Alex Veneman, 
Adam Simmonds, Brian Zacher, 

Daniel Huebner, 
S. Scott Saavedra, Neal R. 
Armstrong  -- Analytical 

Chemistry, in press.

Presenter
Presentation Notes
We present a simple chip-based refractometer with a central organic light emitting diode (OLED) light source and two opposed organic photovoltaic (OPV) detectors on an internal reflection element (IRE) substrate, creating a true dual-beam sensor platform. 
For first-generation platforms, we demonstrate the use of a single heterojunction OLED based on electroluminescence emission from an Alq3/TPD heterojunction (tris-(8-hydroxyquinoline)aluminum/N,N′-Bis(3-methylphenyl)-N,N′-diphenylbenzidine) and  light detection with planar heterojunction pentacene/C60 OPVs.  The sensor utilizes the considerable fraction of emitted light from conventional thin film OLEDs that is coupled into guided modes in the IRE instead of into the forward (display) direction.   
The arrangement of the OLED at the center of the chip provides for two sensing regions, a “sample” and “reference” channel, with detection of light by independent OPV detectors. This configuration allows for normalization of the sensor response against fluctuations in OLED light output, stability, and local fluctuations (temperature) which might influence sensor response.  The dual beam configuration permits significantly enhanced sensitivity to refractive index changes relative to single-beam protocols, and is easily integrated into a field-portable instrumentation package.   Changes in refractive index (ΔR.I.) between 10-2 and 10-3 R.I. units could be detected for single channel operation, with sensitivity increased to ΔR.I. ≈ 10-4 units when the dual beam configuration is employed. 
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The OLED/OPV Refractometer Uses A Segmented OLED 
Source, True Dual-Beam Operation (Matched OPVs), and 

Modulation/Demodulation Detection Schemes

Sensitivity to Refractive Index Changes 
is Less Than ≈ 10-4 R.I. Units, and It 

Appears Possible to Extend This to ≈ 
10-7 R.I. Units with Optimization of 

OLED, IRE Platform and OPV Detectors
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