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ABSTRACT

Purpose: In this paper, we developed a reliability index (RD to efficiently compare reliability of products
based on the design, development and production information such as reliability tests, quality, product life-cy—
cle management. Rl also can be applied to reliability prediction of a novel product as well as comparison
evaluation among existing products.

Methods: For evaluating RI, we proposed evaluation process which is composed of five steps. Target modules
are selected based on warranty data and correlation analysis. Scores of selected target modules are calculated
by scoring function. Finally, weights of RI model are determined by optimization method.

Results: This paper presented an empirical analysis based on failure data of mobile devices. In this case
study, we demonstrated that there is a direct correlation between evaluated RI and field failure probability
of each product.

Conclusion: We proposed the index for comprehensive and effective assessment of product reliability level.
From the procedure of this study, we expected to be applied for reliability estimation of novel products and
deduction of field failure-related factors.
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Figure 1. Evaluation process of reliability index
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E8lY 7]7]% Main board, I/F connector, LCD, Battery, TSP(Touch screen panel), Camera, Speaker 5=
HRE SR BER PR Atk WA wikd 7718 P48 due BEEe] BundsEd g delE
BAS AN mrld J7)e) Al BERG] B ulEe ANt REe mEagon, A9 £t o

<Table 1>7 2t}

Table 1. Module Ranks of mobile devices in sorting high field failure probability

Ranks Models
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
1 I/F Con. LCD LCD I/F Con. LCD Main board
2 Main board I/F Con. Main board LCD Main board LCD
3 LCD Main board TSP Main board TSP TSP
4 TSP TSP I/F Con. Socket I/F Con. I/F Con.

<Table 1> A H ™, Main board, I/F Con., LCD, TSP EEo°] 67 BdoA FTAdsA Ay 4F ZEd X3
H AL geld 4= gtk & Model 49] 7% TSP EE0°] Rank 59 sid=o] 9] <Table 1>ol E3¥]#] et}
B3k fellA A5 4F RE duugstEe §2 Al d=ggEe] A 84 %E AHAske Ao e
o}, whebA, 2 ARl A= LCDS’Jr TSPE t£Zdo] ¥ RERA, LCD REE #4359 Main board, I/F Con.,
LCD 2E& #HRE= M43t
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At 41 9 S AANFE EAL JHA = AP AE UJehE R WAEA e e uAstET) 73 Lo A
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A, wE H 7P A o] AuRAE 2k 28 =

] A

2 3
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Table 2. A result of correlation analysis for selected tests of each module

Module Main board I/F Connector LCD
Test Test 1 Test 2 Test 3 Test 4 Test 5 Test 6

coefficient of -0.8602 -0.4825 -0.9931 -0.8602 -0.9834 -0.5398
correlation

Aol = ok ARE ANFEEY] A9E Hstslr] fs) Al LR o
9} Equation (6)Z} ) Al1Ro|= 45 A 83 o] f= UA 34 Tud uj71x] \
& A FRENA s Fo] sk AR E5% ?ﬂﬂH g ARsly] fldte] AAsITE Equation (5)= 7t
ol wheh 08 1004714 F-ofdhz Al Lol = FHpeaA], A< a9t s, 0l <Jste] A
T Z1BE AAsHA M, Equation (6)9] s, = 7+ AA@=e] B7t 715 o ok AA A z;0] HES ofnldit

949 94 Fol a %

a> 0,5, > 0. )
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= T:J,x > 0,2, > 0. (6)

GHA A FETE AN FANE u|etal, o = A A FEE HrES o)
Fr a7 1Y A 71E AFE AASe A5EA, £ AFE VA5 E 1042 dAst] o8 1.735%
7V sEIT) ol9f e AlIRo|E SE daste] 7 mdlo] AJY S A 5, B ke A= o} <Table 3>

3} .

Table 3. Calculated scores for each model and test by the sigmoid function

Main board I/F Connector LCD

Score Test 1 Test 2 Test 3 Test 4 Test 5 Test 6
Model 1 54.05 46.93 84.57 71.53 51.47 51.49
Model 2 74.37 76.11 53.27 38.72 68.26 76.11
Model 3 58.53 76.11 90.26 56.71 63.65 76.11

Model 4 81.23 76.11 53.27 33.08 76.21 76.11
Model 5 59.19 46.93 65.75 63.01 66.88 51.49
Model 6 81.17 81.37 90.19 90.41 71.22 76.11
U0 = ZF A3ee] 7l gk AAsto] AEA A4E AEstolof gt & w=ioll A= 9bA 3%l Aid

54 1 Ak wel H% A Non-lnear programming)& #1831} 75 ke Asistslon, 2
A= ofefl <Table 4>} 2t} B3k <Table 4>¢] 7% & vlE o= FHE 4124 A4 232 Equation (7)3%
71—1:}_
= .

Table 4. Optimal weights of each test by a non-linear programming

Module Main board I/F Connector LCD
Test Test 1 Test 2 Test 3 Test 4 Test 5 Test 6
Weight 0.1115 0.0000 0.3057 0.0175 0.0000 0.5653
6
RI = ijyi]- =0.1115y,, +0.3057y,; +0.0175y,, + 0.5653y,- (7)
j=1
28 7t A 2, AR A Mg F S vAE BES LCDoY, o2+ I/F Con,
Main board 0.2 #4250 GFS v Aoz BAHACE /Y £ 9FYL WolE A FBL LCD
o) Test 6% ek, Test 29 Test 55 71 ko] 022 A4 A5ol wdslA) = Aow BAHIN
oo wje} S~ Al A4 By A|FEE E A4E tidste 7t md 8 AP AFE AET S 9ler,
o1F BEIFHES JILAS WANFORH, R AYES P 5 Yk 2 29 H WY A5E of
<Table 5>¢} Zrom, 2Ew AFA Ao} BuagetE7ke] A -0.95052 w4 HAtH<Figure 3> #3).



Model 6
81.23

Model 5
56.91

Model 4
68.95

Model 3
78.14

Model 2
68.28

Table 5. Reliability index of each model by a proposed method

62.24

Model 1

Model
RI
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