
MIL-I-IDBK-217F

APPENDIX A: PARTS COUNT RELIABILITY PREDICTION

Parts Count Reliablllty Predlctlon - This prediction method is applicable during bid proposal
and early 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
types (including complexity for microcircuits) and quantities, (2) part quality levels, and (3) equipment
environment. The equipment failure rate is obtained by looking 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 mathematical expression for equipment failure rate with this
met hod is:

i=n

‘EQUIP = Z ‘i @g@i
i=l

Equation 1

for a given equipment environment where:

~EQulP = Total equipment failure rate (Failures/1 06 Hours)

‘9
= Generic failure rate for the i ‘h generic part (Failures/1 06 Hours)

7tQ = Quality factor for the i ‘h generic part

Ni = Quantity of i ‘h generic part

n = Number of different generic part categories in the equipment

Equation 1 applies if the entire equipment is being used in one environment. If the equipment
comprises several units operating In different environments (such as avionics systems with units in
airborne inhab~ed (Al) and uninhabited (AU) environments), tmn Equat~n 1 shou~ ~ aPPlied to the

potiions of the equipment in each environment. These “environment-equipment” failure rates should be
added to determine total equipment failure rate. Environmental symbols are defined in Section 3.

The quaMy factors to be used with each part type are shown with the applicable ~ tables and are not

necessarily the same values that are used in the Part Stress Analysis. M“crocircuits”have an additional
rnuttip~ing factor, ~L, which aOCOuntsfor the matudty of the manUfaCt@ng process. For devices in

productiontwo years or more, no modif’mtbn Is needed. For those in production less than two years,
h

should be multipliedby the appropriate XL faotor (See page A-4).

It shouldbe noted that no generic failure rates are shown for hybrid microcimuits. Each hybrid is a fairly
unique device. Since none of these devices have been standardized, their complexity cannot be
determined from their name or function. Identically or similarfy named hybrids can have a wide range of
complexitythat thwarts categorization for pufposes of this prediction method. If hybrids are anticipated for
a design, their use and construction should be thoroughly investigated on an individual basis with
application of the prediction model in Section 5.

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

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

A-1



MIL-HDBK-217F
NOTICE 2

APPENDIX A: PARTS COUNT
i I 1 i 1

OJ
re-mo0--’=. .I

Nmm

II

-wow.
..mtw r-- .-mri

.-04

.

In

c
9 .
ZS8 in In Lr * u’ m IA? m

1% *

A-2 Supersedes page A-20f Notice 1

— ———— .



MIL-HDBK-217F
NOTICE 2

APPENDIX A: PARTS COUNT

Cwlo Qo
.P.r)

. . . .
-mmo
9-..04

.,. .

mmmm
.efwm
. . . .

FF)mo
-.-N

.,. .

QNN
*W*SJ
000.
0000

to
-Nsrl
o--m
0000

or-mm
.-mm
0000. . .

-Wol
r-mm%
000.

Omoe
.Pmm. . . .

Inulo)c
*WOO
Oooc

mmea
m@@o
Oooc

CVWF)N
Cwmlou)
0000

mcwea
-NNC
000<

of-Qe
F-WU
Oooc

.
N

m I

N (

Lc Iu

n

N

Lo

Supersedes page A-3 of Notice 1 A-3



MIL-HDBK-217F

APPENDIX A: PARTS COUNT

c?’
0e-i

P

Ii I I
9“””
k

-GJR9416w

OQ!QCNO
w- . . .

u)

0 m 0
64
N

—

W

>

A-4



MIL-HDBK-217F
NOTICE 2

I

.

:
9

:
I

APPENDIX A: PARTS COUNT

1

I

Supersedes page A-5 of Notice 1
A-5

----



MIL-HDBK-217F
NOTICE 1

APPENDIX A: PARTS COUNT
I I 1 —

>
9

n
?4

N
m
0

.
rc
c

t
4

I
z!o

,
,

0<
m

o
i

,

in
4

m

o

o
m

r)
a

o
Iii

o

r-
U)
0
0

w
m.

$
8

0

i

u
cc
<

c*

I3=
0“

r+

e0,
0
m
0

r-
OA
0.

“l-Fl- 1 II
2! Ill

z
2!
?!

-
eviSIO!l

persedes



MIL-HDBK-217F
NOTICE 2

APPENDIX A: PARTS COUNT

1
I 1

c
r

<,

(

1

8

Q

Ln

(

I
0

L I

-- .-mm

Supersedes page A-7 of Notice 1
A-7

1 I I



MIL-HDBK-217F
NOTICE 2

APPENDIX A: PARTS COUNT

r I
U7 m o

m

?

m

1-

g

Q
e’+

g)

8

m

mm

N

so

Q

!!M. .
?-

mf
9,

.*-S

. .-w 6

Ji
w
L

A-8 Supersedes page A-80f Nottce 1



MIL-HDBK-217F
NOTICE 2

APPENDIX A: PARTS COUNT

---- .(-UCU
---- ---
----- ---

. . . . .

f-- q.-
ul-rQ”ti

o~elyo
-CM-N.

---- -- N
mmmmr)mm
---- ---

.
i.

1

i?
(i
G

----- - - N
U-imbf)inmbnlr)m---- ----

.

Supersedes page A-90f Revision F A-9



MIL-HDBK-217F
NOTICE 2

APPENDIX A: PARTS
r .

.

.

0
*

.
m m

I

I m“

m= 1 1
r r 1

A-IO Supersedes page A-10 of Notice 1



MIL-HDBK-217F
NOTICE 2

APPENDIX A: PARTS COUNT

Supersedes page A-1 1 of Notice 1
A-II

. . . . -.



MIL-HDBK-217F
NOTICE 2

APPENDIX A: PARTS COUNT 4

0.
~ I

I

u
II

—

r-
b.0000 00. . . . . .

.--a . .

0.
T-

0 0. 0. 0.0. 0. 0.
---- --

VIA
-- -u t

L

tt{
LLI.L

3“30

u

0
m

A-12 Supersedes page A-120f Notice I



MIL-HDBK-217F
NOTICE 1

APPENDIX A: PARTS COUNT

Supersedes page A-1 3 of Rewsion F A-13


