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Fail-Safe, High Reliability Thermal Protection

Thermal Cut-Off Technology

Thermal Cut-Offs (TCOs) interrupt an electrical circuit when 
the ambient temperature of the environment in which they are 
used exceeds a narrow threshold or setpoint. The setpoint of a 
TCO can be precisely set to a well-defi ned temperature range, 
and will not increase when exposed to elevated temperatures. 
This is sharp contrast to eutectic-metallic technologies whose 
setpoint increases as the active elements oxidize due to expo-
sure to elevated temperatures. 

When the operating or environmental temperature exceeds 
the thermal rating of the TCO, a non-conductive, organic 
pellet changes phase, which allows spring-activated contacts 
to permanently open the circuit. TCOs are therefore a respon-
sive, reliable, inexpensive, but one-shot device for catastrophic 
thermal protection.

Application Information

Elmwood TCOs are available in a variety of standard and 
custom confi gurations. All provide reliable, one-shot thermal 
protection. TCO performance can be affected by both the 
installation method and location; thorough testing of each is 
necessary for any application, both AC and DC.

Location

It is important to determine the proper location for a TCO to 
provide ample protection without tripping prematurely. Tech-
niques to be considered include the use of infrared thermog-
raphy, or a suffi cient number of thermocouples to identify the 
highest temperature areas within the product to be protected.

Setpoint Temperature

A thermal cut-off should be selected with a rating above the 
maximum temperature that will be encountered during nor-
mal operation, including any short-term temperature over-
shoots. The life expectancy of the TCO will be determined by 

 Figure 1. Thermal Cut-Offs (a) Closed Circuit; (b) Open Circuit

the temperatures to which the TCO is exposed during normal 
operation. If the thermal setpoint rating is too close to the nor-
mal operating temperature environment, including overshoot 
temperatures after opening other safeguards such as thermo-
stats, etc., the likelihood of a nuisance trip increases.

Any life curves for a TCO being  considered should be used 
only as a guide; rather, actual life testing using functional 
TCOs for the particular application should be used to make a 
determination of the proper device to be used and its place-
ment. Trade-offs must be made between response and overall 
life expectancy of the TCO based on the application within a 
product and its specifi c requirements. The variation in expo-
sure temperatures from unit to unit should also be considered.

Temperature Limits

The life expectancy of a TCO is determined by normal operat-
ing temperatures and expected temperature overshoots. If the 
thermal cutoff rating is too close to normal operating tempera-
tures, nuisance trips can result. TCOs of any rating (setpoint) 
should not be subjected to continuous normal operating 
temperatures higher than 200 °C. In addition, temperature 
overshoots should be minized after the TCO opens to avoid 
dielectric breakdown and reconduction of the TCO.

Soldering

The leads of the TCO should be heat-sinked during soldering 
(refer to Figure 2). Excessive heat conducted into the TCO 
can shorten its life. In addition, excessive lead temperatures 
can damage the epoxy seal and potentially causing the TCO 
to fail to open. Additional heat sinking is especially critical for 
TCOs with low temperature ratings (setpoints).

Welding

For similar reasons, the leads of the TCO should also be heat-
sinked during welding (refer to Figure 3). To avoid damaging 
or welding internal parts, precautions should be taken so none 

 Figure 2. Soldering Technique  Figure 3. Welding Technique

of the welding current is conducted through the TCO. Weld-
ing  currents of hundreds of Amps can easily weld the internal 
TCO components together, resulting in it failing to open. In 
addition, the TCO leads should be supported during the weld-
ing operation to prevent breaking the epoxy seal.

Lead Forming

Special care must be taken when forming TCO leads so that 
the case will not be distorted or the epoxy seal cracked or bro-
ken. The TCO leads should be supported at each end near the 
TCO body. A minimum of 0.125” (3 mm) should be main-
tained between the epoxy seal and the bend in the lead.
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Typical Applications
Small Appliances

 Drip Coffeemakers

 Microwave Ovens

 Rice Cookers

 Hair Dryers

Offi ce Automation

 Copiers

 Laser Printers

 Fax Machines

 Duplicators

Power Management

 Battery Packs

  Cellphones

  Cordless Tools

  Camcorders

 Power Strips

 Surge Suppressors

 UPS

Automotive

 Dimmer Switch Rheostat

 Cigarette Lighter

 Radiator Fan

HVAC

 Air Conditioners

 Dehumidifi ers

 Duct Heaters

 Exhaust Fans

Industrial

 Fractional HP Motors

 Ceiling Fans

 Platng Baths

 Film Developing

QUOTE REQUEST FORM

Customer Information

Full Company Name 

Requestor’s Name 

Telephone#

Address

Application Information

End Product 

End User Name (For Distributors) 

Amount of Voltage and Amperage to be Applied to TCO 

Voltage    Amperage    AC or     DC

Resistive          or Inductive

Secondary Operation  (Assembly, bending, connector, etc. attach drawing or sketch) 

Project Information

TCO Part Number

Environmental Temp.

How TCO will be mounted 

Required Safety Approvals       UL VDE JET      Other

EAU    Start Date of Project       Samples Required 
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