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Introduction: 

In many applications the rating of the 

semiconductor is determined by the overload 

conditions rather than the normal continuous 

running operation. If the overload condition is 

of a short duration, of the order of one 

minute, then rectifier diodes can be operated 

at above their maximum rated junction 

temperature as long as the repetitive voltage 

is reduced. 

Use of rectifier diodes at elevated 

temperatures 

Many of the characteristics of a rectifier diode 

are temperature dependent, but for modest 

increases in junction temperature many of 

these changes are insignificant. However the 

leakage current will approximately double for 

every 10°C rise in junction temperature as 

illustrated in figure 1. 

This increase in leakage current combined 

with the repetitive voltage VRRM will result in 

increased power dissipation and potential 

thermal run-away of the equipment. By 

reducing the repetitive voltage the power 

dissipation during reverse blocking can be 

reduced to an acceptable level and the 

equipment allowed to ride out the overload 

without any problems. In this Application 

Note a method of estimating voltage de-

rating is outlined. 

 
Fig. 1  Leakage current vs junction 

temperature 

 

Fig. 2 shows the typical effect of voltage on 

leakage current. The leakage current is 

reduced by 50% if the voltage is reduced to 

80% of VRRM. Thus we can see that if the 

junction temperature approaches 190°C but 

we keep the VxI product constant by reducing 

the voltage to 75% of VRRM, the power 

dissipation will remain constant. 

By combining Figure 1 with the inverse of 

figure 2 we obtain the useful graph given in fig 

3. Voltage blocking of 50% VRRM at 200° has 

been verified in the laboratory. 
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Fig.2 Leakage current vs % of the repetitive voltage VRRM 
 

 

 

 

Fig3. Required percentage of VRRM for rectifier junction temperatures above 175°C 
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Figure 4 Required percentage of VRRM for rectifier junction temperatures above 150°C
 

Unfortunately, stored charge is a strong 

function of temperature as shown in fig.5 so 

 

 

 

Fig 5  Stored Charge against Junction Temperature 
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the reverse recovery losses and the voltage 

overshoot during reverse recovery will also 

increase so the snubber design should also be 

reviewed to ensure that the diode is still 

operating within safe limits. Forward voltage 

drop may also increase. This can be seen by 

observing the cross-over point of the Vfm 

characteristics in the datasheet compared to 

the operating current. A linear extrapolation 

of the interval between the datasheet curves 

will give a reasonable approximation. 

These additional increases in conduction and 

recovery losses may mean that VRRM has to be 

further reduced to maintain device thermal 

stability. 

The leakage current of a reverse biased diode 

is comprised of two components, the 

diffusion based current and the thermally 

generated current. At around 220°C, 

depending upon the resistivity of the silicon 

used to make the diode (or the avalanche 

voltage of the diode), the diffusion based 

current begins to dominate and the 

relationship between current and 

temperature changes so that this analysis no 

longer applies. 
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IMPORTANT INFORMATION: 

 
This publication is provided for information only and not for resale. 
 
The products and information in this publication are intended for use by appropriately trained technical personnel. 
 

Due to the diversity of product applications, the information contained herein is provided as a general guide only and does not 
constitute any guarantee of suitability for use in a specific application.The user must evaluate the suitability of the product and 
the completeness of the product data for the application. The user is responsible for product selection and ensuring all safety 
and any warning requirements are met. Should additional product information be needed please contact Customer Service. 
 
Although we have endeavoured to carefully compile the information in this publication it may contain inaccuracies or 
typographical errors. The information is provided without any warranty or guarantee of any kind. 
 
This publication is an uncontrolled document and is subject to change without notice. When referring to it please ensure that it 
is the most up to date version and has not been superseded. 
 
The products are not intended for use in applications where a failure or malfunction may cause loss of life, injury or damage to 
property. The user must ensure that appropriate safety precautions are taken to prevent or mitigate the consequences of a 
product failure or malfunction. 
 
The products must not be touched when operating because there is a danger of electrocution or severe burning. Always use 
protective safety equipment such as appropriate shields for the product and wear safety glasses. Even when disconnected 
any electric charge remaining in the product must be discharged and allowed to cool before safe handling using protective 
gloves. 
 

Extended exposure to conditions outside the product ratings may affect reliability leading to premature product failure. Use 
outside the product ratings is likely to cause permanent damage to the product. In extreme conditions, as with all 
semiconductors, this may include potentially hazardous rupture, a large current to flow or high voltage arcing, resulting in fire or 
explosion. Appropriate application design and safety precautions should always be followed to protect persons and property. 

 
Product Status & Product Ordering: 
We annotate datasheets in the top right hand corner of the front page, to indicate product status if it is not yet fully approved for 
production. The annotations are as follows:- 
 
Target Information:  This is the most tentative form of information and represents a very preliminary 

specification. No actual design work on the product has been started. 
Preliminary Information:  The product design is complete and final characterisation for volume production is in 

progress.The datasheet represents the product as it is now understood but details may 
change. 

No Annotation:  The product has been approved for production and unless otherwise notified by Dynex 
any product ordered will be supplied to the current version of the data sheet 
prevailing at the time of our order acknowledgement. 

 
All products and materials are sold and services provided subject to Dynex’s conditions of sale, which are available on 
request. 
 
Any brand names and product names used in this publication are trademarks, registered trademarks or trade names of their 
respective owners. 
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