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Technology

Quantum Dot Enhanced Multi-Junction III-V Solar Cells

Carbon Nanotube Wiring Harnesses for CubeSats 

Carbon Nanotube Enhanced Lithium Ion Batteries



RIT QD/QW enhanced photovoltaic cells were characterized and finished through 
electroplating gold contacts with a RIT designed mask.

Comparison of external quantum efficiency from initial round and final round of 2J tandem without 
QDs (left).  Light I-V for new 2J InGaP/GaAS tandem devices measured under simulated 1-sun AM0.

Performance and comparison of external quantum 
efficiency from final round of 2J tandem with and 
without QDs measured under simulated 1-sun AM0.

Quantum Dot Multijunction III-V Solar Cells



Carbon Nanotube Wiring

Metal-free carbon nanotube space wire 
harnesses were fabricated and tested for (left) 
current carrying capacity, (middle) LEO 
charge/discharge duty cycles, and (right) 
terminated with CubeSat interconnects.

A comparison of a commercial Clyde 
space wire with functional and form 
factor all CNT wire replacements.  
Images of the wires can be seen (top 
left) along with integration into a 
Clyde space board (top right).



Charge/discharge voltage curves for the CNT enabled lithium ion 
pouch cells, (middle) LEO cycling of the CNT-enabled pouch cells, 
and (right) the pouch cells integrated onto the Clyde space 
CubeSat EPS power board.

Thermal shock chamber (left).   Electrochemical cycling at 25°C, 
40°C, and -30°C (middle) and cycling post-thermal shock (right)

Diagram and SEM images of microscale patterning and CNT additive 
incorporation (top).  Microscope images of micro needling (bottom left).  Pore 
density of compared electrodes.

Carbon Nanotube Enhanced Li Ion Batteries



Rate and energy density comparison of 
varying pore densities at 10 mAh/cm2.

Electrochemical testing of varying pore density at 6.2 mAh/cm2.

Carbon Nanotube Enhanced Li Ion Batteries



Simulated LEO cycling under AM0 Illumination with 
and without an applied load.

NASA Glenn Research Center summer high-altitude balloon 
launch, Dayton, OH (Photo Credit: NASA GRC)

Nanoenhance SmallSat Power System
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RIT Battery Prototyping Center

Slurry Mixing and Roll-to-Roll Electrode Fabrication Cylindrical Cell Equipment

» RIT BPC works with universities, start-up companies, material and cell manufacturers to prototype and test battery 
materials and custom electrode formulations in coin, pouch, and cylindrical cell formats. 

» All process steps are completed within dry room environment which is key to working with many new battery 
materials.  

Pouch Cell Equipment

34 x 50 mm up to 250 x 250 mm Cell Sizes 18650, 21700, and 26650 Cell SizesMixing and Coating from Small Volume to Multiple Liters



» Larger batch and continuous slurry mixing, coating, calendaring, and slitting now possible in the BPC.  This enables 
more consistent and larger volume of cells to be produced.  This equipment has enabled a wide variety of new 
projects.

Roll-to-Roll Calendering

Slurry mixing and Roll-to-Roll Processing 



» Cylindrical cell line is operational and has led to a increased number of products to build cylindrical form factor.  The 
BPC is in the process of adding a larger cell size capability (up to 16 Ah) with ~94 mm x 150 mm cell size tooling.

Cylindrical Cells and Pouch Cells
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