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IEC TR 62380 FIT Rate Analysis for Integrated Circuit 

  
General formula for IEC TR 62380 IC failure rate can be modeled as sum of 

the die related failure rate and the package related failure rate where 
 

• Die related failure rate formula includes terms for IC type and IC 

technology, transistor count, thermal mission profile, junction 

temperature, operating and non-operating lifetime.   

• Package related failure rate formula includes terms for 

mechanical stress due to thermal expansions, thermal cycles, thermal 

mission profile, package type and package materials. 

• EOS failure rate formula includes terms for external interface and 

electrical environment. 

  

  



IEC TR 62380 Intrinsic Failure Rate               

Total FIT         = Die FIT +                       Package FIT +                   EOS FIT 

  
                       Figure 1: TR 62380 Integrated Circuit Failure Rate Model Equation 

 

Figure 2: TR 62380 Interated Circuit Failure Rate Model Terms 



Scaling IEC TR 62380 Die Fit for different mission profiles 

Technology & Transistor information 

unchanged for different mission profile 
Temperatures, durations , Ton and Toff  

change for different mission profiles. 

For mission profile 1: 

Lambda die 1 = Tech info x  mission profile 1 

 

For mission profile 2: 

Lambda die 2 = Tech info x  mission profile 2 

 

 

 

Tech info is independent of the mission profile 

If you know Lambda die 1  for mission profile 1  

 

The Lambda die 2 can be solved by substitution 

 

 

Lambda die 2 = Lambda die 1 * mission profile 2 

                                                   mission profile 1  

 

Delta Tja unchanged for mission profile 

Temperature factor pie_t  unchanged for mission profile  



Scaling IEC TR 62380 Die Fit for different mission profiles 

Example:   Lambda die fit of  3.5 FIT for Motor Control profile 

                    to be scaled to Passenger Compartment profile 

 

Assume a HV BiCMOS technology A=4640 and Delta Tj of 15 deg C 

Motor Control 

Tj 1  =  32C + 15C  = 47C           pie_t 1=   e^( 4640 (1/328 – 1/(273+ 47)))  =  0.702 

Tj 2  =  60C + 15C  = 75C           pie_t 2=  e^( 4640 (1/328 – 1/(273+ 75)))  =  2.254 

Tj 3  =  85C + 15C  = 100C         pie_t 3=   e^( 4640 (1/328 – 1/(273+ 100)))  =  5.510 

 

3.5 die FIT = (tech info)  * ( (0.02*0.702 + 0.015 * 2.254 + 0.023 * 5.510) / (0.94 + 0.058) ) ;  3.5 die FIT = (tech info) * 0.1746  

Passenger Compartment 

Tj 1  =  27C + 15C  = 42C           pie_t 1=   e^( 4640 (1/328 – 1/(273+ 42)))  = 0.5577 

Tj 2  =  30C + 15C  = 45C           pie_t 2=  e^( 4640 (1/328 – 1/(273+ 45)))  = 0.6409 

Tj 3  =  85C + 15C  = 100C         pie_t 3=   e^( 4640 (1/328 – 1/(273+ 100)))  = 5.510 

 

Pass Comp die FIT = (tech info)  * ( (0.006*0.5577 + 0.046 * 0.6409 + 0.006 * 5.510) / (0.94 + 0.058) ) ;  Pass Comp die  FIT = (tech info) * 0.0659  

Pass Comp die FIT  =  3.5 FIT  * ( 0.0659  / 0.1746 );      Passenger Compartment profile die FIT = 1.4 FIT  

Delta Tj  =  Power * Theta Ja   =  90mW * 171 C/ W =  15 deg C 

See  datasheet 

See FIT rate report assumptions 



Scaling IEC TR 62380 Package Fit for different mission profiles 

The thermal expansion factor pie_alpha and  

the package factor fail rate lambda 3   

unchanged for different mission profile 

Temp Cycle Factors  

change for different mission profiles. 

For mission profile 1: 

Lambda package 1 =  Package info  x  mission profile 1 

 

For mission profile 2: 

Lambda package 2 = Package info  x  mission profile 2 

 

Package info is independent of the mission profile 

If you know Lambda 1 and mission profile 1  

 

The Lambda 2 can be solved by substitution 

 

Lambda 2 = Lambda 1 * mission profile 2 

                                       mission profile 1  

 

Delta Tja unchanged for mission profile 



Scaling IEC TR 62380 Package Fit for different mission profiles 

Example:   Lambda package fit of  1.9 FIT for Motor Control profile 

                    to be scaled to Passenger Compartment profile 

 

Assume world wide climate t_ae  and day/night delta_t. Assume Delta Tj of 15 deg C 

Motor Control 

dT1  =  15C/3 + 55C  = 60C           pie_n1=   670^0.76  =  140.5 

dT2  =  15C /3+ 45C  = 50C           pie_n2=    1340^0.76 = 238.0 

dT3  =  10C                                    pie_n3=    30^ 0.76   =  13.3 

 

1.9 package FIT = (Package info)  * ( (60^0.68 * 140.5) + (50^0.68 * 238.0) + (10^0.68 * 13.3) );    1.9 package FIT = (Package info) * 5741.6 

Passenger Compartment 

dT1  =  15C/3 + 30C  = 35C           pie_n1=   670^0.76  =  140.5 

dT2  =  15C /3+ 20C  = 25C           pie_n2=    1340^0.76 = 238.0 

dT3  =  10C                                     pie_n3=    30^ 0.76   =  13.3 

 

Pass Comp package FIT = (package info)  * ( (35^0.68 * 140.5) + (35^0.68 * 238.0) + (10^0.68 * 13.3) );   Pass Comp package FIT = (Package info) * 3764.5 

Pass Comp package FIT  =  1.9 FIT  * ( 3764.5/ 5741.6 );      Passenger Compartment profile package FIT = 1.3 FIT  

Delta Tj  =  Power * Theta Ja   =  90mW * 171 C/ W =  15 deg C 

See  datasheet See FIT rate report assumptions 
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