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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
PROCESS MANAGEMENT FOR AVIONICS – 

USE OF SEMICONDUCTOR DEVICES OUTSIDE  
MANUFACTURERS' SPECIFIED TEMPERATURE RANGE 

 
 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

The main task of IEC technical committees is to prepare International Standards. However, a 
technical committee may propose the publication of a technical report when it has collected 
data of a different kind from that which is normally published as an International Standard, for 
example "state of the art". 

IEC 62240, which is a technical report, has been prepared by IEC Technical Committee 107: 
Process management for avionics. 

This Technical Report cancels and replaces IEC/PAS 62240 published in 2001. This first 
edition constitutes a technical revision. 
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The text of this technical report is based on the following documents: 

Enquiry draft Report on voting 

107/33/DTR 107/36/RVC 

 
Full information on the voting for the approval of this technical report can be found in the 
report on voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

The committee has decided that the contents of this publication will remain unchanged until 
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in 
the data related to the specific publication. At this date, the publication will be  

• reconfirmed; 
• withdrawn; 
• replaced by a revised edition, or 
• amended. 

A bilingual version of this publication may be issued at a later date. 

 

This is a preview - click here to buy the full publication

https://webstore.iec.ch/publication/20367&preview=1


 – 6 – TR 62240  IEC:2005(E) 
5  

INTRODUCTION 

Traditionally, industries that produce electronic equipment for rugged applications have relied 
on the military specification system for semiconductor device standards; and upon 
manufacturers of military-specified devices as device sources. This assured the availability of 
semiconductor devices specified to operate over the temperature ranges required for 
electronic equipment in rugged applications. Many device manufacturers have exited the 
military market in recent years, resulting in decreased availability of devices specified to 
operate over wide temperature ranges. Following are some typical ambient temperature 
ranges at which devices are marketed: 

Military: –55 °C to +125 °C 

Automotive: –40 °C to +125 °C 

Industrial: –40 °C to +85 °C 

Commercial: 0 °C to +70 °C 

 

If there are no reasonable or practical alternatives, then a potential response is for equipment 
manufacturers to use devices in temperature ranges that are wider than those specified by the 
device manufacturer. This practice, properly documented and controlled, is used by electronic 
equipment manufacturers to meet the design goals of their equipment. 

This technical report gives practices and procedures to select semiconductor devices; to 
assess their capability to operate; and to assure their intended quality in the wider 
temperature ranges. It also reports the documentation of such usage. 
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PROCESS MANAGEMENT FOR AVIONICS – 
USE OF SEMICONDUCTOR DEVICES OUTSIDE  

MANUFACTURERS' SPECIFIED TEMPERATURE RANGE 
 
 
 

1 Scope 

This technical report reports processes that exist for using semiconductor devices in wider 
temperature ranges than those specified by the device manufacturer.  

This technical report reports on applications in which only the performance of the device is an 
issue. Even though the device is used at wider temperatures, the wider temperatures will be 
limited to those that do not compromise the system performance or application-specific 
reliability of the device in the application. Specifically, this technical report does not report on 
applications that require the device to function beyond the absolute maximum rating limits of 
the component specified by the manufacturer and with a margin to be considered. 

NOTE Alternate means of thermal uprating may have been performed prior to the implementation reported in this 
technical report by the equipment manufacturer. Rationale for decisions made may have been valid considering the 
application, semiconductor market conditions, experience with the particular component manufacturer, etc. at the 
times these decisions were made. Field performance using these methods also may validate their use, however, 
their continued use should take into account the risk of changes to the subject devices such as feature size 
reductions, material changes, etc. 

2 Normative references 

The following referenced documents are indispensable for the application of this technical 
report. For dated references, only the edition cited applies. For undated references, the latest 
edition of the referenced document (including any amendments) applies. 

IEC 62239, Process management for avionics – Preparation of an electronic components 
management plan 

3 Terms and definitions 

For the purposes of this technical report, the following terms and definitions are used herein 
and/or should be used when using devices outside the manufacturers' specified temperature 
ranges. 

NOTE The terms uprating and thermal uprating are being used increasingly in avionics industry discussions and 
meetings, and clear definitions are included in this clause. They were coined as shorthand references to a special 
case of methods commonly used in selecting components for circuit design. This technical report describes the 
methods and processes for implementing this special case. All of the elements of these processes employ existing, 
commonly used engineering practices. No new or unique engineering knowledge is required to follow these 
processes: only a rigorous application of the overall approach. 

3.1  
absolute maximum ratings 
limiting values of operating and environmental conditions applicable to any semiconductor 
device of a specific type as defined by its published data, which should not be exceeded 
under the worst possible conditions. These values are chosen by the device manufacturer to 
provide acceptable serviceability of the device, taking no responsibility for equipment 
variations, and the effects of changes in operating conditions due to variations in the 
characteristics of the device under consideration and all other electronic devices in the 
equipment 

[IEC 60134:1961, Clause 4, modified] 
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