
What is a Supercapacitor? 

A supercapacitor (also called supercap or ultracapacitor) is a high-performance energy storage 
device designed for fast charging and discharging. It combines the quick power delivery of 
traditional capacitors with the energy storage capacity of batteries, making it ideal for 
demanding applications. 

How Does a Supercapacitor Work? 
Supercapacitors use two porous electrodes separated by an electrolyte. When voltage is 
applied, ions in the electrolyte accumulate at the electrode surfaces, creating two charged 
layers – a principle known as electric double-layer capacitance (EDLC). This structure allows for 
rapid energy storage and release without the wear and tear of chemical reactions. 

Key Features: 

• Rapid power delivery: Supercaps can deliver power much faster than batteries. 

• Fast charging/discharging: charges in seconds to minutes. 

• Long lifespan: can last for up to 1,000,000 charge/discharge cycles. 

• Temperature resilience: operates effectively in extreme conditions. 

• Environmentally friendly: no toxic or harmful chemicals. 

 

Supercapacitors vs. Batteries: 

Features Supercapacitors Batteries

Energy Density Lower (good for short 
bursts) 

Higher (better for long-
term storage) 

 

Power Density Higher (quick power 
delivery) 

Lower 

Lifespan Long (up to a million 
cycles) 

Shorter (typically a few 
thousand cycles) 

Charging Time Seconds to minutes Hours 

Maintenance Minimal Requires monitoring 
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