Hardware Reliability Prediction for SMART Alarm System
Using the Testbox
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Abstract

In this paper, we were studied redundancy method for high reliability preservation

during SMART (System-integrated Modular Advanced ReacTor) alarm processor operation



using SMART Alarm System Testbox. For this, we predict reliability of SMART
Alarm System and apply redundancy(parallel and standby) to the result. As a result,
we confirmed standby structure is profitable in side of reliability if time more than

schedule period is passed.

1. Aﬁi

T

SMART (System-integrated Modular Advanced ReacTor) AR A& FAIWS Fdlo] b
of=5Rl 7 AFES AsE A st AlFolv ¥4 (process)e] oS s, ¢
ol Al VDU(Visual Display Unit)7|8Fe] AXREYD 2 ARIZE T8al SFFAE o &
sto] AlEolvt & (process) ] olF& Aaetir, oo e EA0 g BRE
A, Sdde] =71l e AHE AFstr Ao digo] At AzE o

e AAWEA FAT F Qe J5S ATHh

il
tlo
ofj

>
ol
&
o

Jofof shrl, o] 93}
2ro] W23}t of
gatel ol 74

o [€) =
ol HlEo® AV T U 2 AFEE g

1.1 SMART A EAE #H5AH]

o
ol
o
o|N
1
e
rlo

SMART 7ZxEAE HFAH] (0
KR

SMART ZAXAE MEs 98t 7
Helom, 1 pHe A <

T REoR e 4 gov ztztel 7]

=

1) AR A7
Zt Ao dEEHARAE ATES AEste] ARE AAsH, AAHE
gt AeEe], ARgs 9 9 =
P o]

SMART 7WEAY 5 7IEE DS

2) BEREA A7

drAg 7oA AeE das dHTol Bdoly fxES FH s A
dol7 BolF= e Fdste 77, 2499 AR AqHLE 98T

%] .
AR EA HE7]= QNX4E &@A s AA-8 PanelPCd 8 AFo2 F+4 5ol



gllo] A =3 = A

b e
=

=2 AR A7) AHEE HE

j
i

A =]

9/]

al 7

H =
T -

Ny

)A
iy

<

o

o
Hr
o}
Bl
]

i)

ko ® ARt uhehA

i)

I

ol

# 3l RelexAt

=
=

MIL-HDBK-217FN2(Parts Stress)

2] Relex 7.5

5oz

el

T
Tor

e
o]
[l
)

51:4

NEE HES

-
.

AE=T=2 A8t Relex

£ A

N

o

®°

+

!

el

J_AO
B
jg2ce)

o

WA =\ whabA 7)1 7)1 7}

=} O
i

% o
o Z
o & o3 < <
TS5 &%=z =
S ¢
—
o)
)
. <
. ~ .
A I -
w | L R |®
SR
W | D
O |2 | % |
2 | & | w [
il N R o
o I R
T I I B S
= % o | H
Pl | |5 ©
S I L S
© 1_11_ ﬂq
Bl EE
N Il I
Mo | Mo | N+ (M
Sl B
~ |~ |~ 0
~ | N | N 7N
o | e | o %y
= | = | ® ol
g H o T W
|| TR
H N o
BN ob|Re Xl w| &
N BB oor N m
Nk

No



AsA H ?LHO <a¥ 1>3 2o <a¥ 1>9 Vel FEE T 458« deoly &
Ho] ofEgo]l o] <G 1> 7leH FENE Aot AFEE AME ST
<E 2> AlEE PGt A8H Vs ey
59 o& 3| A e e A
DSP Texas . ,
TMS320C40FL60 FSA G A
processor Instruments
VME interface
CYPRESS VICO68A-NC VME bus®te] &4l w3
controller
EREIEEY
flash memory AMD AMZ29F080B-90EC | $& X213 2% A
=)
Texas
EEPROM 27C256-15 S8 Zeay 223 A%
Instruments
SRAM SAMSUNG | K6R4016V1C-TC12 Data ¥ S8 ZZ233 &
HE 8% 9@
FGPGA ALTERA |EPM7128STC100-15 -
2 24 yufo] A
<E 2>9 7]EdH HFEES MIL-HDBK-217FN2E 9o A &317] Y= 28 =54 «
e FES AEstolok 8, ol & Sl <& 3> Zo] 7 FEE dA #e 48 ad
=
<3E 3> 4 FEdE AA-GG
B | TMS320C40 | VIC068A | AM29F032B 27C256 |K6R4016V1C-C|EMP7128EQI100-20
A= =27 8 bit N/A N/A N/A N/A N/A
A 325 144 28 28 44 100
AOlE N/A Up to 500 N/A N/A N/A 2500
Microprocess
w5 PLA/PAL | EEPROM EEPROM SRAM PLA/PAL
or
7lE 79 MOS MOS flotox flotox CMOS MOS
Hermetic: |Nonhermetic Hermetic:
47 3 FlatPack FlatPack | DIPs, PGA, . DIPs, DIPs, PGA, FlatPack
SMT PGA, SMT SMT
2= N/A N/A 8MB 256KB 1MB N/A
o 40T
37 Ground Fixed
713k >= 2.0
459 5
<E 3> AAd uwg} MIL-HDBK-217FN20l wje} ofzf A& 2 &3le] 7zt B33 v




NI 1 A}

iy

<

=5

4>9} 7+o] NPRDO95ol| 7|« o] ¢l

» Gate/Logic Array and Microprocessors
)\p = (C(17TT+ C’ZT‘-E)T‘—QT‘—L

* Memory

)‘p - (CYlTrT—i_ CYZWE + )\cyc)WQWL

Ay BRE G BEE, G AR, Ty 2R
g 37 )‘CYC L2784 7TQ =4, T AL 717¢
<E 4> AR BE =
Part Number Ci Cs T e | mq | wL | Acye |[NF| 2GS
TMS320C40 0.14 [1.118791]0.192167| 2 |025| 1 | N/A | 1 | 0566121
0.0008
VICO68A - 0.25429710.192167| 2 |025| 1 | N/A | 1 | 0.127189
AM29F030B 0.0068(0.010235(0.306413| 2 | 025| 1 | N/A | 1 | 0.005638
1.98E-
27C256-15 0.0034 10.013159/0.307956| 2 | 025 | 1 - 1 | 0.006846
K6R4016VIC-TC12 | 0.062 [0.0166760.306413] 2 | 025| 1 | N/A | 4 | 0.052349
EPM7128STC100-15/0.0034(0.130955(0.192167| 2 1025 | 1 | N/A | 1 | 0.065641
AA1HE 0823785
<E 3> <HE 4> 6y —8}04 Relex75% o]&3lo] AxAdno AN LS &8 WO
M A= <F 553 b <E 55004 1752041 7H2471€)& SMARTS] 98 AFA F
7124 Zr 71718 g F71420 FA RS 7IFE ousit) E=d 262,8004] 7

SMART?®] H<l 30de] sid=+= A ol EME FH7|F T 17,5204 Tkl A

o] d=ANE 7 Holt AL 24742 dAs 9l
L, o] Aol ArAEe] Z7A FARFIE e AR o] gl AlRte]7] o
ol



<E 5> A¥E o= Ay
. R
B 17520 A%+ 262,300 A] 7t
Failuer Rate 0.823785 0.932758
Reliability 0.985671 0.805340

BEASE FEe oAf7E A AR ool e7F Jhe stk AAskel 99%0] 49
M EE HACE Stul A S At o5 WS = gloh shAIR Abglg171e] 8 Al
=7F 99%017d]l e ws & W AREE wol] A Wete] Al

AnHoz /1719 AAEE wol] As AHE FEI nFAsht 77

¢ % Qeh S PE DEAHE BH AHE U 8% PR ot
49 WA @A Ak webA J17le] BERE Fokel B RS
Su, 2 AlAE 7] dE pAS Bal Be AHES s ok ds)

k4
1o
"oy
‘E'_LI
oX,

71718 5o R FAsts WS 27 ol V71E BERE - Adste Aol shAIYE 3

T3t ol s studte 1 &8 2Fstol vls] 17 molA A Ferh 1% 7] wiEe] A
SAY 9 2F38tE 7H8ste] A EE AbEE Bokth 253 AR AA WEA" T
Z9} standby T&=2 UdE 7 o 1 5442 of#le} ZThsa

D w¥EAg 74

T A7l EF A 28-S Al AdeA A 7171 e2 T 3% A

2) Standby T4



A7 TR WEPYT fAst F Ae71s mdAe e el . 717
FAEF F AY/Y wge] BAHW WYY F A BAL oo
A B3, debA dA Azde] B2e o4 glol £AE F Atk AHE 4E4

o obgist Pt

R~ SO0 it

Relex7.5°1 4 A 43+ RDB(Reliability Block Diagram)”]% < o]&&] 9 F+AEd w3k

AF =S A= 5 Ak
31 ¥EA

<& 6>= SMART ZuAE ASAvE WE2 TN 78t 2478417520 Al
Zhel 3k AR 30:(262,800 Alhe] ek Aol A e AapA] ol

o EER
B 17,520 262,800
Failuer Rate 0.023275 0.268458
Reliability 0.999795 0.962108

3.2 Standby T4

<3 7> SMART 7ZEAE ASAHHE standby@EHE TA AT 7FAstar 24704
(17,520 A1ZH)ol Zakgk Alxlat 301d(262,800 Alh)el gk Aol A el AapA] ot} o

o 2 dshe] AFES 9%=Z 7MY 3

<

5

7> A= B4 A3 - Standby 74

—O]_E_ 7:]E j/]— ;‘q
B 17,520 |

262,800




Failuer Rate 0.019727 0.152180
Reliability 0.999755 0.977945

33 A3 Hlal

oM,

$ o158 A Hlste] Azbe] &4

744 % A% 1233554 7ko] ATa A

<9 2> dEhRel Bl A (HFAN]) 9
2 AYEE GSTH YolxE uhi, o] F8 &
Aol 4= 99%0] 42 ANFHEZs Fx v webd SMART ARAT 717] & o538
wofof g},

ol\

Ll

-

EF ge olFsh Fxe sy WATAN standby TS HIRAL A5 A

A MRE stk <19 29 2oE B> Awns 59 Agke] Ausl BolAA 5
HebE BTl 8l standby TS AHAEE A9 NHE At Ave AL @
T AUtk o= 71719 JhE7IRte] AW ASE 7]7]E standby TR A S Zlo] Al
A% FWelA st A4S welFth S <19 39 dZ C>F wA HH 7
719 FARAZGOZRE o 2400047t A= WATH A9} U we NHEE

AN

ae7) WEe] 2% ARAAA F/18 3@ SMART A4 2 FuAF] tlF F2

Bero] dEd wWete] AAHE olF ARAGS 7]7] o3t AAlo] vk HojoF gt

SMART dREAE2 1 7lss 543 Fd7] 93 FEug= =
71F &t =2 VMRS FAEoF dH 2 2 =EeA = S

Mulg o gtel NHE A5S Ama, o ARE ol§3 ARAFE o FH Wb
e

738 AFHEE A= Hkth o]E & A3} standby 743
AFE 97 vAHE AL g8 4+ gt
B AT A= F5 SMART AEAFE 717 74 2 st=gojatdo] ZAHE $ 9]



BE
)
(0]
S
i
)
o
oX,
X
ro
M
4%
o
+

Waholof G},

J
=~

Ll

Hgal AP A

Acknowledgement
B 5= SMART 7)2Ab

A

o dBoE FYPHAL.

(352

St
Ir‘_“_ll

1. US, MIL-HDBK-217, "Reliability Prediction of Electronic Equipment”, version F
Notic2, DOD, 1995

2. KAERI/AR-571, "HAE AS Alo] 7|71 &EE4 AR 7IE 97 st=do A
B oSN, SadAE A4, 2000

3. KAERI/TR-2026, "t A& ASAo] AFe FE5E
A9 e FAY S A A T4, 2002

4, KAERI/TR-2119, "HAY AZA 171719 st=4o] A% A F7F iy v A
" Sk A A A, 2002

5 KAERI/CM-502, "2kAt] Ad Hxd AFA o] %9 A% F=F4 F7prjs )l
Shar 2 A4, 2001

6. Relex Soft ware, "Relex 7.5 User Guide manual”, Relex Soft ware, 2002

ax

(o]
-0,
2,

P BoLE % Faeld A

=T "
(o
[ pe—, i i WP i
Il L Conurollar
e
arrnl
il drems) [nln -.....-I.I." 5
.r
=
B
y i A rres s - J
L -:II-:.." s 4 1 lslus] Taavio 14 I - E
x|
111 e
ITHRSEIZOC S ""'--_-'L
Lasrml i bt
S L Bl ymiery Pl e pawnen
HRLAR [T Y
‘ &
T
i
Laua | At e Pl | e
1 W3nlygl s .
- al

<I¥ 1> AEAE ASAAN EYE



1Zoo000

1000000

LD

¥ oE0DoOD

E]
0400000

ozonoon

oooooon

FEELFE IS F SIS

AL 1000m

|—_-|in|;|h —— parallsl standby |

1.01 0000

/il

ZrO=—_

A

single

parallel

standby

0.00

1.000000

1000000

1.000000

5363.21

0.935592

0.939341

0.933346

10726, 5

0.391203

0.339923

0.393874

16063, 60

0.966833

0,399827

0.999782

21453.06

0.982483

0.939693

0.993672

26816.33

0.376151

0.333523

0333543

32179.58

0.973833

0,339316

0993391

31942, 86

0,369546

0.399073

0.939232

4290612

0.365272

0,938794

0.933043

48263, 383

0.961017

0338440

0.998648

LEnmn

53632.65

0.956780

0,336132

0938630

0 nmn

LE0mn

080000

08Hm0

AR

\4" &‘:@af .‘Fﬁ J‘}ﬂp"\fffﬁw _J:F'd-

[— pambel — sy |

58995, 32

0.952862

0.937750

0.938394

64359, 18

0,346363

0,337334

0.998140

b3722,45

0.384102

0,936604

0.937610

15085.71

0.940020

0936402

0.997583

80448, 96

0336876

0.335888

0.997278

6961224

0.931750

0,395342

0.936357

0 sR9TE

oswET

R K\:\
QR

o mRuEs K\

1]
T

nRawE

== LR

k- 1- R

T et

IR e

[— mamibl — smadby

<9 2> Azl

ld

22525114

D.ESUESE

0. 971315

0.983230

230620.41

0.826974

0.370062

0.962513

235983, b7

0.823329

0.968767

0.981783

241346, 84

0.819693

0.967492

0.981040

246710.20

0816086

0.366175

0.960285

25207341

0.812480

0364639

0.979517

267436, 73

0.808306

0,963463

0.978737

262600.00

0,805340

0.362108

0977345

A= st




	분과별 논제 및 발표자

