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APPENDIX A: PARTS COUNT RELIABILITY PREDICTION

Parts Count Reliability Prediction - This predichon method is applicable during bid proposal
and eariy design phases when insufficient information is available to use the part stress analysis models
shown in the main body of this Handbook. The information needed to apply the method is (1) generic part
tynes (including complexity for microcircuits) and quantities, (2) part quality levels, and (3) equipment
envnronment The eqmpment failure rate is obtained by Iookmg up a generic failure rate in one of the
following tables, multiplying it by a quality factor, and then summing it with failure rates obtained for other
components in the equipment. The general mathematicai expression for equipment taiiure raie with this

method is:

Agquip = :‘ N, (l.g i Equation 1
for a given equipment environiment where
AEQUIP = Total squipment failure rate {Failures/1 06 Hours)
xg =  Generic failure rate for the i " generic part (Faiiures/1 o€ Hours)
nQq = Quality factor for the ith generic part
N; = Quantity of i th generic part
n = Number of different generic part categories in the equipment

Equatnon 1 applies If the entire equipment is being used in one environment. If the equipment
compnses several unns operating ln dlﬁerent environments (such as avionics systems with units in

aitbomie inhabited (A} and uninhabied (A ) environmens), then Equation 1 shoukd be applisd ¢ the
' ‘ Ul ]y A | ot od

portions of the equupment in each environment. These “environment-equipment” failure rates should be

Arddad 4o A e +ml A And fail
added lo detsrmine total squipment failure rate. Environmental symbols are defined in Section 3

The quality factors to be used with each part type are shown with the applicable L. tables and are not

necessarily the same values that are used in the Part Stress Analysis. Mlcrocurcuns have an additional
multiplying tactor, =, , which accounts for the maturity of the manutfacturing process. For devices in

production two years or more, no modification is needed. For those in production less than two years, kg
should be multinlied by the appropriate =, facior (See page A-4),

YN W N Wy e e

It should ba nated that no generic fallure rates are shown for hyhrid microcircuits. Each hybrid is a fairly

unique device. Since none of these devices have been standardized their complexuty cannot be
determined from their name or tunction. ldentically or similarly named hybrids can have a wide range of
complexity that thwarts categorization for purposes of this prediction method. If hybrids are anticipated for
a design their use and construction should be thoroughly investigated on an individual basis with

éppucauon oi ihe pleolbll()ll model in OWHUII 3

The tailure rates shown in this Appendix were calculated by assigning model default values to the
failure rate models of Section 5 through 23. The specific default values used for the model parameters are
shown with the A, Tables for microcircuits. Default parameters tor all other part classes are summarized in

the tables startins on Page A-12. For parts with characteristics which differ significantly from the assumed
detaults, or parts used in large quantities, the underlying models in the main body of this Handbook can
be used.
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