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Abgtract : Reliability Enhancement Test (RET) can not directly produce a meaningful reliability parameter
through the test results due to the limitation of its methodology. This paper develops an engineering suitable
approach for evaluating the reliability of the outfield products, which adopts the vibration stress strength mod-
e and the theoretical statistic approach. On the bass of the RET results of a set of ARM micro processor
based embedded system, the reliability of the systemin thefield vibration environment is calculated by means
of the derived method, which proves that the approach can be a guidance to improve the reliability of products.
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(RET) ,
, Gregg K Hobbs
1988 ,
, , MTBF 500 h, 2 500
, , 12 500 h ,
, HP QuaMark Boeing Otis Elevator ,
Hobbs Engineering ,
[x3] , M TBE (5]

y ’

GPS
ARM7TDM I

8 MCU

:2005-05-09; :2005-08-15 '

“ ”



831

R (Ss>B

4 ARM
1 R=PS>E (1)
{S>E {(s- B >0} ,
11 150 RS oA TAERRBRI ) o)A
S5() f.(0) £
Gregg K Hobbs '
1 3 ,/,/ \\\\ /// \\\
1/1 000 : N
[0
1 s,e
2 3 ) ) 2
Fig 2 The probability distribution functions of the stresses
, of the operation limit and the environment
) R= PS> E = P{S(- B >0} (2)
(S, B
fse(x,y), 3
' D={(s,9|(s- & >0}
R = J'fs.g(s,e)m = jffs,g(s,e)dsde (3)
] ( [ (s 0
) 7 §
NEZEANN NN N NN
.
: ' NN
RN NN
1 ( \\\\\\ D X \\\\ _
NN SN N s-e=0
) \\\ AR
A 1) e’
N
NRRR
TAERRPR PR TAERK R 1B
T SRAR PR T BR THE TAE TSR AR PR _F PR 3
AR REE Fig 3 Theintegra area
% /, \l Il ‘\ =] II \\ (/ \\ (3)
E // \\\ /’/ \“\ ﬂ;;, //I ‘\\ // \‘\\ fse(x,y) , S E
> f =f f 4
o s.e(s, @ s(9) fe(e (4)
(3) , (4)
1 RET Tor e
Fig. 1 The relations between the stress level and the nunr R = I [I fse(s,® d% de = (5)
ber of thefailureitemsin RET Lo
12 J'[J'fs(s)d%fg(e)de (6)
( ) , (1 ) :
, R=PE <S< E} (7
S , E
y fs ( X) S
fe(x) E , ., S NMsO%),E NMEeO%)
(S- B NWs-HeO%+0%) (1)



832 27
R=®@)
B = Hs-He 1
= —,a=033267,a = 04361836,
1+ al x|
@) S & =- 01201676, = O 937 298 6
Me E Og S O ¢ E (10)
X, <10°°,
[ P 2 3
1- JZTe (at +at"+at’) ,x >0 s E ,
P(x)= s IS E
_l_ - X7/ 2 2 3 !
e (at+at"+a,t’), x<0
Jat :
S E (8l
Table 1 The probability calculation formulasfor the different stress digtribution functions
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Table 2 The failures of the tested products
/ Grms / Grms
1 25 30 , Flash SDRAM
2 30 30 BIOS
3 20 25 MCU
4 25 25 MCU
5 30 30 LT1086 1
6 20 25 SDRAM
7 20 25 LT1086 1,2
8 40 40 MCU
9 20 25 flash
10 30 30 MCU
11 30 35 flash
12 15 20 BIOS
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3 ARM

Table 3 The rdiabilities of the ARM based embedded sys

tem in different environments

[1]

(2]

M/ Gms o/ Grms P/ Grms O Grms R
129 013 25 4 69 0. 999 8
379 0 37 25 4 69 0999 1
Q) 2 61 0 25 25 4 69 0.999 5
3 y il
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