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− Fuji IGBT Module − 

Calculation of power cycle life when there are multiple different temperature rise peaks 

 

 
The power cycle lifeof the IGBT module depends on the temperature swing (and maximum temperature) 

during power cycle. Therefore, when there is only one temperature swing of the IGBT module in one 
particular operation cycle of the inverters/converters, the number of times calculated from the power cycle 
life curve is the life cycle of the IGBT module.  

However, when there are multiple temperature rise peaks in one operation cycle of the inverter, the life 
cycle becomes shorter because the module is influenced by the multiple temperature rises. The calculation 
method of power cycle life when there are multiple different temperature rise peaks is shown below. 

When there are n times of temperature rises for one operation cycle of inverter, the combined power 
cycle life can be expressed in the following formula, where PC(k) is the power cycle life for the k-th (k=1, 2, 
3, …., n) temperature rise.  
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For example, when n=4 and the power cycle numbers for the respective power rise peaks are 3.8 x 106, 
1.2 x 106, 7.6 x 105 and 4.6 x 105, calculation is made as follows: 
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Therefore, the power cycle lifetime can be obtained from the product of the power cycle life calculated in 
this way and one cycle (time) of operation mode.  

For example, when one cycle of the above operation mode is 1800sec (30min), the lifetime is calculated 
as follows: 

2.2 x 105 x 1800 / (60 x 60 x 24 x 365) = 12.55 ≈ 12 years and 6 months.  

 

 

 

 

Technical data: MT5F20514 
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1.��This�Catalog�contains�the�product�specifications,�characteristics,�data,�materials,�and�structures�as�of�May�2011.�
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3.��Although�Fuji�Electric�Co.,�Ltd.�is�enhancing�product�quality�and�reliability,�a�small�percentage�of�semiconductor�products�may�become�
faulty.��When�using�Fuji�Electric�semiconductor�products�in�your�equipment,�you�are�requested�to�take�adequate�safety�measures�to�prevent�
the�equipment�from�causing�a�physical�injury,�fire,�or�other�problem�if�any�of�the�products�become�faulty.��It�is�recommended�to�make�your�
design�failsafe,�flame�retardant,�and�free�of�malfunction.

�
4.��The�products�introduced�in�this�Catalog�are�intended�for�use�in�the�following�electronic�and�electrical�equipment�which�has�normal�reliability�
requirements.�
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measures�such�as�a�backup�system�to�prevent�the�equipment�from�malfunctioning�even�if�a�Fuji's�product�incorporated�in�the�equipment�
becomes�faulty.�
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•�Traffic-signal�control�equipment� � � •�Gas�leakage�detectors�with�an�auto-shut-off�feature�
•�Emergency�equipment�for�responding�to�disasters�and�anti-burglary�devices� •�Safety�devices�
•�Medical�equipment

6.��Do�not�use�products�in�this�Catalog�for�the�equipment�requiring�strict�reliability�such�as�the�following�and�equivalents�to�strategic�equipment�
(without�limitation).�
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