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TECHNICAL IEC
REPORT TR 62380

First edition
2004-08

Reliability data handbook —

Universal model for reliability prediction
of electronics components, PCBs

and equipment

Reference number
IEC/TR 62380:2004(E}

TR 62380 -31-

MATHEMATICAL MODEL :

3 o)
T ERRTE A [+

A=| % Nxe

CESSARY INFORMATION:

(taeki average outside ambient temperature surrounding the equipment, during the i phase of the mission profile.

)i : avemge ambient temperature of the printed circuit board (PCB) near the comporents, where the temperature gradient is cancelled.
per transistor base failure rate of the integrated circuit family. See Table 16.
failure rate related to the technology mastering of the integrated circuit. See Table 16

imber of transistors of the integrated circuit
ar of manufacturing) ~ 1998]

(), :i* temperature factor related to the i* junction ten ture of the inte;
5 i working time ratio of the integrated circuit for the i” junction temperature of the mission profile
T - total working time ratio of the integrated circuit. With: 7, g 7

time ratio for the integrated circuit being in storage (or dormant). With 7, + 7,y =1

7 influence factor related to the thermal expansion coefficients difference, between the mounting substrate and the

* influence factor related to the annual cycles number of thermal variations seen by the package, with the amplitude AT} .

i thermal amplitude variation of the mission profile

base failure rate of the integrated circuit package. See Table 17a and 17b

influence factor related 1o the use of the integrated circuit (interface or not)

Agos - failure rate related to the electrical overstress in the considered application

Technological structare | 3 Interface circuits 4zos | 7,
emperature factor Typical calculated values FIT
Function Elcctrical covironment
oim\ i i Computer 0 [
S (low voltage) Switching 15 |1
Intert el Transmitting, a0 |1
Bipolar nterfaces | Telecoms seas:
BiCMOS (high voltage) subscriber
cards
subscriber 70 | 1
AsGa Numerical .
Railways. payphone 100 | 1
Civiliar avionics (on board 20 | 1
)
Con d
Ak Voltage supply. Converters 0|1
Non | All electrical environment P )
Interfaces
A=4640 ; (Fa=0.4 eV)
Junction temperature in °C - o m
al oz <8 06
of the () =]
Cycles/year
Mathemalical expression of =
7o = 006 . £l ctor {7 n; > 8760 i 0.60
he influcnce factor TL, | ™ 0.06x {las Inflvence factor (7, ), C (z,), = 1.7xn
yeles/year
Mismatch between ; : Annual number of cycles with the amplitude AT
substrate and package Jas - ac| =
for the thermal expansion For an on/off phase ur | 2% )
as See Tavle 14 =
e For a permanent working | A7, =average per cycle of the (1,.)
ac See Tab » age o 5
2 phase, storage or domant |, ixtion, during the i phase of the
mission profile.
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ASILB ASILC ASILD
SPFM (single Point Fault Metric) = 1- B/l %
(Single Point Fault Metric) B/ >90% | =97% | =99%

LFM (Latent Fault Metric) = 1- 6/((1-[3) % S I B
=60% | =80% | =90%

PMHF (Probabilistic Metric for random Hardware Failures) = B+6 fit

< 100fit | < 100fit | < 10fit

B —]
[ 2o
{\\&3 DPF Safe
™ g Perceived & Detected Fault
<— 5
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