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NTC INRUSH CURRENT LIMITERS
AMETHERM CURRENT PROTECTION TO SAFEGUARD YOUR ELECTRICAL SYSTEMS

ametherm@vishay.com
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We have a broad line of UL-rated 
and CSA-certified NTC thermistors  
for inrush current limiting applications

ADVANTAGES
•	Protect circuitry from initial inrush

•	High energy capability in small package sizes

•	High steady-state current (SSI) capability

•	Low resistance after initial inrush

APPLICATIONS

Type miniAMP™ SL bigAMP™ MegaSurge™ AS

Diameter - Dmax 3 mm - 9 mm 10 mm - 22 mm 31 mm 12 mm - 38 mm 29 mm - 36 mm

Thickness - Tnom 3 mm - 5 mm 4 mm - 7.5 mm 5 mm - 7 mm 7 mm -11 mm 5 mm - 9 mm

Energy - Emax 2 J - 12 J 10 J - 150 J 100 J - 250 J 75 J - 800 J 250 J - 800 J

Steady-State Current - SSImax 1 A - 3 A 1 A - 20 A 15 A - 36 A 2 A - 50 A 6 A - 50 A

Resistance - R25 °C 2.5 Ω - 220 Ω 0.7 Ω - 220 Ω 0.3 Ω - 10 Ω 0.5 Ω - 220 Ω 0.5 Ω - 50 Ω

PRODUCT DETAIL

•	Power supplies 
•	Motor drives 
•	Consumer appliances 
•	Welding equipment and tools 
•	Robotic automation 
•	Power distribution for AI / cloud computing 
•	LED lighting systems 
•	Medical devices 
•	Imaging equipment 
•	Electric vehicle charging 
•	Alternative energy infrastructure 
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By Mehdi Samii

SURGE CURRENT CAUSES AND PREVENTION

Inrush Current

Switching power supplies, AC motors, and lighting ballasts can develop extremely high peak inrush currents at turn on unless 
inrush current protection is used. Without protection, the only limits on the amount of inrush current drawn is the line 
impedance, input rectifier drop, and capacitor equivalent series resistance.

Fig. 1 - Inrush Current

High inrush current can affect electrical systems by tripping fuses and circuit breakers unnecessarily. If inrush current 
protection is not in place, relays and fuses must be used that are rated higher than any possible inrush current. Inrush current 
can also cause pitted contacts on switches and relays due to the arcing of the contacts.

Inrush current can be as high as 100 times the normal steady state current and normally lasts for less than half of a normal 
60 Hz cycle.

Inrush Current Protection

Inrush current protection can be provided by an active circuit that uses a combination of power resistors, thyristors, and triacs. 
Active circuits are generally expensive and difficult to design. Another option for inrush current protection is an NTC 
thermistor. Vishay Ametherm manufactures a special type of NTC thermistor designed specifically for inrush current 
protection called “Inrush Current Limiters”.

It is estimated that 90 % of inrush current limiting applications use inrush current limiters. Circuits using inrush current limiters 
are easy to design and are inexpensive compared to active circuits. A inrush current limiter is used in series with the line 
voltage. At turn on, it presents a high resistance to inrush current and quickly removes itself from the circuit allowing the 
electrical system to behave normally.
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CURRENT DURING INRUSH

RESISTANCE VS. TEMPERATURE
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