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 Different Types of Capacitors 

1. Ceramic Capacitors 

2. Electrolytic Capacitors 

3. Tantalum Capacitors 

4. Film Capacitors 

5. Supercapacitors 

6. Mica Capacitors 

7. Paper Capacitors 

1. Ceramic Capacitors 

• Features: Non-polarized, high stability, low loss, small 

size. 

• Power Ratings: Typically up to 1 kV. 

• Construction: Made from ceramic dielectric material with 

metal layers, forming a multi-layer or single-layer 

structure. 

• Applications: Decoupling, filtering, bypassing, resonant 

circuits. 

2. Electrolytic Capacitors 

• Features: High capacitance, polarized, high energy density. 

• Power Ratings: Typically up to several hundred volts. 

• Construction: Anodized aluminum or tantalum plates with a 

liquid or solid electrolyte. 

• Applications: Power supply filtering, energy storage, 

coupling, and decoupling in circuits. 
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 3. Tantalum Capacitors 

• Features: High capacitance per volume, polarized, stable, 

and reliable. 

• Power Ratings: Typically up to 50V. 

• Construction: Tantalum pentoxide dielectric with tantalum 

metal as the anode. 

• Applications: Portable electronics, military applications, 

medical devices, power supply filtering. 

4. Film Capacitors 

• Features: Non-polarized, stable, low loss, good high-

frequency characteristics. 

• Power Ratings: Typically up to several hundred volts. 

• Construction: Metal foil or metallized plastic film 

dielectric. 

• Applications: Signal processing, filtering, timing 

applications, audio and RF circuits. 

5. Supercapacitors (Ultracapacitors) 

• Features: Very high capacitance, high energy density, rapid 

charge/discharge. 

• Power Ratings: Typically up to several volts. 

• Construction: Electrochemical double-layer capacitor with 

activated carbon electrodes and an electrolyte. 

• Applications: Energy storage, backup power, regenerative 

braking systems in vehicles. 

6. Mica Capacitors 
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 • Features: High precision, low loss, high stability, 

excellent performance at high frequencies. 

• Power Ratings: Typically up to several hundred volts. 

• Construction: Mica sheets as dielectric with metal 

electrodes. 

• Applications: RF circuits, high-frequency applications, 

precision timing circuits. 

7. Paper Capacitors 

• Features: Non-polarized, moderate capacitance, high 

voltage. 

• Power Ratings: Typically up to several hundred volts. 

• Construction: Paper dielectric impregnated with oil or wax, 

with metal foil electrodes. 

• Applications: Vintage electronics, high-voltage 

applications, power factor correction. 

Comparison of Capacitors 

Type Features 
Power 

Ratings 
Construction Applications 

Ceramic 

Non-

polarized, 

stable, low 

loss 

Up to 1 kV 

Ceramic 

dielectric, 

metal layers 

Decoupling, 

filtering, 

bypassing 

Electrolytic 

High 

capacitance, 

polarized 

Up to 

several 

Aluminum/tan

talum 

plates, 

Power supply 

filtering, 
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Type Features 
Power 

Ratings 
Construction Applications 

hundred 

volts 

liquid/solid 

electrolyte 

energy 

storage 

Tantalum 

High 

capacitance/

volume, 

polarized 

Up to 50V 

Tantalum 

pentoxide, 

tantalum 

metal 

Portable 

electronics, 

military, 

medical 

Film 

Non-

polarized, 

stable, low 

loss 

Up to 

several 

hundred 

volts 

Metal 

foil/metalli

zed plastic 

film 

Signal 

processing, 

filtering, 

audio/RF 

Supercapacit

ors 

Very high 

capacitance, 

rapid 

charge/disch

arge 

Up to 

several 

volts 

Activated 

carbon 

electrodes, 

electrolyte 

Energy 

storage, 

backup 

power, 

regenerative 

braking 

Mica 

High 

precision, 

low loss 

Up to 

several 

hundred 

volts 

Mica sheets, 

metal 

electrodes 

RF circuits, 

high-

frequency, 

precision 

timing 

Paper 

Moderate 

capacitance, 

high voltage 

Up to 

several 

hundred 

volts 

Paper 

dielectric, 

oil/wax 

impregnation 

Vintage 

electronics, 

high-voltage 

applications 

Summary 
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 Each type of capacitor has unique features, constructional 

elements, and applications: 

• Ceramic Capacitors: Best for general-purpose use in 

decoupling and filtering. 

• Electrolytic Capacitors: Suitable for applications 

requiring high capacitance, such as power supply filtering. 

• Tantalum Capacitors: Preferred for compact, reliable 

applications with moderate voltage requirements. 

• Film Capacitors: Ideal for precision applications, 

especially in audio and RF circuits. 

• Supercapacitors: Used for high energy storage and rapid 

charge/discharge cycles. 

• Mica Capacitors: Excellent for high-frequency and precision 

applications. 

• Paper Capacitors: Mostly used in vintage electronics and 

high-voltage applications due to their construction. 

 


