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Question: Should the temperature coefficient be included in power rating calculations and in the determination of maximum output parameter “Uo”, at ambient temperature over 40(C ?

As stated in 60079.11 Clause 7.1, Rating of components, “Account shall also be taken of the affects of the mounting conditions and ambient temperature range …” when determining maximum dissipated power and verifying the power rating of zener diodes. Maximum power dissipated is calculated as the product of the available current and the maximum zener voltage.

The maximum zener voltage is dependant upon the following parameters as specified by the manufacturer:

· Nominal value

· Tolerance

· Ambient temperature

As detailed in the manufacturers data, most zener diodes have a positive temperature coefficient for nominal values above 4V (typically). Temperature coefficients are usually stated in terms of mV/°C. Nominal zener diode values are typically stated for an ambient temperature of 25°C.

The following example gives a typical calculation, at an ambient temperature of 50(C, for determining the maximum zener voltage:


Component:

1N5341


Nominal value:

6.2V

Tolerance:

5%

Temperature Coefficient:
3.8mV/°C

Ambient Temperature:
-20°V to +50°C
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This value can then be used in determining the maximum power that can be dissipated in the zener diode.

The maximum output voltage for the apparatus is dependant upon the maximum zener diode voltage as this is connected across the output terminals via a resistor in a barrier configuration. As the definition of the output parameter “Uo” is the maximum output voltage “… that can appear under open circuit conditions at the connection facilities …”, the maximum determined zener diode voltage as used for power calculations is assigned as “Uo”.

Answer:

At ambient temperature over 40(C the temperature coefficient shall be included in power rating calculations and in the determination of maximum output parameter “Uo”. 
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