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1. Introduction 
 

Whilst there are international standards associated with electrical parameter naming and definitions, it is a 
fact that datasheets are not required to be created to a fixed international standard. This means 
datasheets must be read and interpreted carefully to ensure that parameter descriptions and values are 
correctly understood. Datasheet creators often wish to present the highest numbers possible for 
parameter values by measuring parameters under “favourable conditions”. This is done irrespective of 
whether such conditions are relevant to an application in which a device may be used.  

It is also possible that the same symbol or closely similar symbol for a parameter is used in manufacturers’ 
datasheets, but the description of the parameter by each manufacturer may differ. This is important to 
bear in mind when reading any datasheet to ensure that a right understanding is gained.  

The IFRM parameter is considered in this datasheet explanation note. 

2. IFRM defined as “repetitive peak forward current” 
 

In a WeEn datasheet, the IFRM parameter is defined and shown in the line after the IF(AV) rating (See Table 1). 

Table 1. Example from a WeEn diode datasheet 

Symbol Parameter description Conditions Value Unit 

IF(AV) Average forward current δ = 0.5; square wave pulse; Tmb ≤ 131 °C 20 A 

IFRM Repetitive peak forward 
current 

δ = 0.5; tp = 25µs; square wave pulse;  

Tmb ≤ 131 °C 

40 A 

IFSM Non-repetitive peak 
forward current 

tp = 10ms; T(init) = 25 °C; sine wave pulse 220 A 

tp = 10µs; T(init) = 25 °C; sine wave pulse 1440 A 

 

In Table 1, a “20A average forward current” in a diode with δ = 0.5; square wave pulse, means a repetitive 
peak forward current of 40A can be conducting for 50% of the time provided Tmb ≤ 131 °C.  

This applies to a high frequency circuit where each pulse is relatively short and so in the datasheet, the IFRM 
parameter shows a peak forward current of 40A with condition δ = 0.5 and a duration limitation of tp = 
25µs with Tmb ≤ 131 °C (See Fig. 1).  

The limiting of the pulse duration to 25µs corresponds to a lower limit of 20kHz for the frequency of 
operation. Since most power supply circuits operate at higher frequencies, this is not an issue. Effectively, 



WeEn Semiconductors                WDN001 
 Understanding IFRM for power diodes 

 

WDN001 All information provided in this document is subject to legal disclaimers. © WEEN   2019. All rights reserved. 

Datasheet note Rev. 01— 28 August 2019  2 of 7 
 

the WeEn IFRM parameter is an additional clarification of the IF(AV) rating in the continuous current 
conduction condition. 

 

Fig.1 Peak current of 40A with δ = 0.5 and frequency = 1/T Hz 

3. IFRM defined as “repetitive peak forward surge current” 
 

Table 2 shows an example of the IFRM parameter of another manufacturer defined in a different way as 
“repetitive peak forward surge current”. This means that this version of the IFRM parameter is not related 
to the IF(AV) parameter but to the IFSM rating which shares the same condition of “tp = 10ms; half sine 
wave” (See Table 2). 

 

                                Table 2. Example from another manufacturer’s diode datasheet 

Symbol Parameter description Conditions Value Unit 

IFRM Repetitive peak forward 
surge current 

Tc ≤ 25 °C; tp = 10ms; half sine pulse 86 A 

Tc ≤ 110 °C; tp = 10ms; half sine pulse 56 A 

IFSM Non-repetitive forward 
surge current 

Tc ≤ 25 °C; tp = 10ms; half sine pulse 130 A 

Tc ≤ 110 °C; tp = 10ms; half sine pulse 104 A 

 

The IFSM (non-repetitive forward surge current) half-sine wave condition is for a single half-sine wave while 
the condition for this IFRM parameter must be assumed to be for a continuous series of half-sine waves 
repeating every 20ms (for 50Hz). 

It is questionable that testing with such a continuous series of half-sine waves at 50Hz would be of interest 
to the power circuit designer wishing to use high frequency diodes.  However, the non-repetitive, single 
pulse of the IFSM rating is relevant because it can relate to the inrush current pulse that a diode sees when 
a Switch Mode Power Supply (SMPS) starts-up. It is difficult to understand how a repetitive (continuous) 
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series of half-sine waves at very low frequency (50Hz) could relate to any application condition that a 
diode would experience in high frequency switching power supplies (>20 kHz) 

A series of indefinitely repeating 10ms half-sine waves effectively relates to “continuous current 
capability” rather than “surge” despite the naming of the parameter “repetitive peak forward surge 
current”. 

    Ipeak  

 

Time period, T = 20ms  
Fig. 2 Continuous current of 10ms half-sine waves 

 

4. “Continuous current capability of power diodes” -RMS equivalent 

By translating whatever conditions are used by a manufacturer to the “RMS equivalent”, it is possible to 
have a meaningful and fair comparison of the capability between various devices.  

Any ratings related to continuous conduction, whether in the form of IF(AV) using square values, IFRM 
using half-sine waves or even IF for DC current, enable a calculation of the average continuous power 
generated in the component. This shows how high Tjunction would rise and what max Tmb (or Tc) is allowed 
when conducting that level of RMS power. The calculation of the average continuous power for any 
waveform can be done using the “Vo” and “Rs” in the forward current characteristics in the datasheet. 

For “continuous current capability” of diodes, the condition at Tc =25 °C is not meaningful because 
“continuous conduction” implies that power is being dissipated from the diode to the ambient in steady-
state and consequently Tc at 25 °C is not possible.  

It is important then to consider the higher temperature condition Tc ≤ 110 °C. In Table 2, the value of 56A 
is presented as the IFRM value referring to the peak of the half-sine wave. In such a case, 
mathematically, a half-sine wave repeating at 50Hz has an RMS value of Ipeak/2 and so for this 
condition 56A is equivalent to IF(RMS) of 28A. 

Using the WeEn definition, the continuous current capability given by IF(AV) = 20A at 50% duty cycle for 

Tmb (this is the same as Tc) for this square pulse waveform is  �𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰
2

2
. This gives 28.2A. 

This equivalent RMS current of 28.2A at Tmb ≤ 131 °C (Tc ≤ 131 °C) is a superior figure to the equivalent 
RMS current of 28A @ Tc ≤ 110 °C. In this comparison, the WeEN device can handle a higher continuous 
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RMS current while allowing a higher Tc than another manufacturer even though a simple comparison of 
parameter values might indicate otherwise (e.g. IFRM = 40A compared to 56A). The same conclusion will 
be true if we do the calculations for any other waveform combinations. 

5. Conclusion 

Datasheet creators often wish to present the highest numbers possible for parameter values by 
measuring parameters under “favourable conditions”. This is done irrespective of whether such 
conditions are relevant to an application in which a device may be used. Careful reading of the datasheet 
parameter symbols, definitions and conditions is required to reach a correct understanding of a power 
device’s IFRM capability. Simply looking at values in a column will lead a designer and purchaser to wrong 
conclusions.  This note explains how to translate continuous current datasheet conditions to an RMS 
equivalent current for meaningful and fair comparison. 
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Legal information 

Definitions 
Draft — The document is a draft version only. The content is still under internal 
review and subject to formal approval, which may result in modifications or 
additions. WeEn Semiconductors does not give any representations or warranties as 
to the accuracy or completeness of information included herein and shall have no 
liability for the consequences of use of such information. 

Disclaimers 
Limited warranty and liability — Information in this document is believed to be 
accurate and reliable. However, WeEn Semiconductors does not give any 
representations or warranties, expressed or implied, as to the accuracy or 
completeness of such information and shall have no liability for the consequences of 
use of such information. WeEn Semiconductors takes no responsibility for the 
content in this document if provided by an information source outside of WeEn 
Semiconductors. 
In no event shall WeEn Semiconductors be liable for any indirect, incidental, punitive, 
special or consequential damages (including - without limitation - lost profits, lost 
savings, business interruption, costs related to the removal or replacement of any 
products or rework charges) whether or not such damages are based on tort 
(including negligence), warranty, breach of contract or any other legal theory.  
Notwithstanding any damages that customer might incur for any reason 
whatsoever, WeEn Semiconductors’ aggregate and cumulative liability towards 
customer for the products described herein shall be limited in accordance with the 
Terms and conditions of commercial sale of WeEn Semiconductors. 
Right to make changes —WeEn Semiconductors reserves the right to make changes 
to information published in this document, including without limitation 
specifications and product descriptions, at any time and without notice. This 
document supersedes and replaces all information supplied prior to the publication 
hereof. 
Suitability for use — WeEn Semiconductors products are not designed, authorized 
or warranted to be suitable for use in life support, life-critical or safety-critical 
systems or equipment, nor in applications where failure or malfunction of an WeEn 
Semiconductors product can reasonably be expected to result in personal injury, 
death or severe property or environmental damage. WeEn Semiconductors and its 
suppliers accept no liability for inclusion and/or use of WeEn Semiconductors 
products in such equipment or applications and therefore such inclusion and/or use 
is at the customer’s own risk. 
Applications — Applications that are described herein for any of these products are 
for illustrative purposes only. WeEn Semiconductors makes no representation or 
warranty that such applications will be suitable for the specified use without further 
testing or modification.  
Customers are responsible for the design and operation of their applications and 
products using WeEn Semiconductors products, and WeEn Semiconductors accepts 
no liability for any assistance with applications or customer product design. It is 
customer’s sole responsibility to determine whether the WeEn Semiconductors 
product is suitable and fit for the customer’s applications and products planned, as 
well as for the planned application and use of customer’s third-party customer(s). 
Customers should provide appropriate design and operating safeguards to minimize 
the risks associated with their applications and products.  
 

 

 

 

 

 

 
 
 
 
 
 
 
 
WeEn Semiconductors does not accept any liability related to any default, damage, 
costs or problem which is based on any weakness or default in the customer’s 
applications or products, or the application or use by customer’s  
third-party customer(s). Customer is responsible for doing all necessary testing for 
the customer’s applications and products using WeEn 
Semiconductors products in order to avoid a default of the applications and the 
products or of the application or use by customer’s third-party customer(s). WeEn 
does not accept any liability in this respect. 
Export control — This document as well as the item(s) described herein may be 
subject to export control regulations. Export might require a prior authorization from 
competent authorities. 
Evaluation products — This product is provided on an “as is” and “with all faults” 
basis for evaluation purposes only. WeEn Semiconductors, its affiliates and their 
suppliers expressly disclaim all warranties, whether express, implied or statutory, 
including but not limited to the implied warranties of non-infringement, 
merchantability and fitness for a particular purpose. The entire risk as to the quality, 
or arising out of the use or performance, of this product remains with customer. 
In no event shall WeEn Semiconductors, its affiliates or their suppliers be liable to 
customer for any special, indirect, consequential, punitive or incidental damages 
(including without limitation damages for loss of business, business interruption, loss 
of use, loss of data or information, and the like) arising out the use of or inability to 
use the product, whether or not based on tort (including negligence), strict liability, 
breach of contract, breach of warranty or any other theory, even if advised of the 
possibility of such damages.  
Notwithstanding any damages that customer might incur for any reason whatsoever 
(including without limitation, all damages referenced above and all direct or general 
damages), the entire liability of WeEn Semiconductors, its affiliates and their 
suppliers and customer’s exclusive remedy for all of the foregoing shall be limited to 
actual damages incurred by customer based on reasonable reliance up to the greater 
of the amount actually paid by customer for the product or five dollars (US$5.00). 
The foregoing limitations, exclusions and disclaimers shall apply to the maximum 
extent permitted by applicable law, even if any remedy fails of its essential purpose. 
Translations — A non-English (translated) version of a document is for reference 
only. The English version shall prevail in case of any discrepancy between the 
translated and English versions. 

Trademarks 
Notice: All referenced brands, product names, service names and trademarks are 
the property of their respective owners. 
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