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FastCAP Ultracapacitors vs. Lithium-lon Batteries

Metric FastCAP Ultracapacitors Ultracapacitors Lithium-ion Batteries
s Energy Is stored electrostatically on the
Energy Is stored electrostatically on - surface of the activated carbon -
Energy Storage . * the surface of the carbon nanotube electrodes, does not involve chemical 5?:5: (':shzt:]’:sgl erg:;{zigeg;::g'
Mechanism electrodes, does not involve reactions; leakage current occurs due to it eare
chemical reactions the reaction of the oxygen groups of the
activated carbon and the electrolyte
Unsafe when used at high discharge rate
Volatile electrolyte Risk of fire and thermal runaway
g : Risk of venting Thermal runaway can occur unexpectedly
Safety sggzs??gsglvavg:ggecsﬁgte Package is not hermetically sealed for Toxic and/or deadly gases
P ge operations 1n vacuum or at released in venting events
No thermal management required p
high temperature Flammable electrolyte when in contact
Thermal management required with oxygen or moisture
Requires thermal management
. FastCAP’s proprietary nano-carbon : Complex internal architecture that
SutemalingtsLhite based electrodes with proprietary Athated. e e g =it includes toxic/hazardous materlals
E ; organic solvent-based electrolyte
- . lithium-free electrolyte = ... such as I|th|um
Operational -50°C to 200°C -40°C to 65°C -20°C to 60°C
Temperature Range
50G peak for 500,000 shocks
DBR Shocks . 2506 " " 50,000 " None reported None reported
3 1000G " " 1,000 2
DBR Vibrations 60G,. None reported None reported
chérgemischarge Time 1ms - 60 éeconds* 1 - 10 seconds Several hours -
Cycle Life >1,000,000 500,000 - 1,000,000 300 - 500
Gravimetric Peak Up to 50 kW/kg* 5-7 kWikg 0.3 - 0.7 kWikg
Power Density : . .
olupericinosk Up to 70 kW/L* 6- 10 KWL 0.5-1 kWL
Power Density
Power Density at * ! * @
90% Efficiency 3.5 kWikg <1 kWrkg <0.1 kW/kgv .
Gravimetric i
A Up t /kg* - 4.5 Whik - 200 Whik,
Energy Density (DS 1-4.5 Whikg 70- 200 Whikg
Volumetric . Upto 1l Wh/L* - 15-7 WhiL 100 - 250 WhiL™
Energy Density = = E 1 e A - P oRR
Service Life >10 years 10 years 2 - 10 years

*Repoited values vary depending on the operating teinperature design and form factor of the ultracapacitor. This list of performance
metrics encompasses all FastCAP product types and models, optimized for different applications. Individual product types may possess one
or more of the above metrics. Comparison utilizes average performance metrics of typical commercially available lithium-ion batteries.
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