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A Remained Useful Lifecycle Prediction with Bayesian Mixture Model
Jun Hyun Byun, Min Su Hong, Jihoon Kang (Korea Polytechnic University)
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A Remained Useful Lifecycle Prediction with
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HEXIS THIOR SPSSOt PLS-SEM TAREA] BAME E8alo] Mg Asal. 1 dnes PREd

O

o)

Jzo
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Alumina ribbon bonding & soldering®l

X B M3 USS Y3 Jia 2TAF wot

2
IE tolI

o
o
>

0

o] Agtd BrIAEe sdsit) f3erd HolA ARQ] Hetde B7Fs|7] fleiA Ut oz fFetAoA Fo
AEHAQ! temperature, thermal

SE Jfolo] AlEASE sEoitt 2 =22 g8 4710 AFBEl= alumina boardo] ribbon bonding &
solderingS M &350 AJHAZSS Ao} AFA H71E )8l thermal cycingdlA] 2% RE 7K AEHAR Al
Haolo] 7548 Alde St V1Sl AR9) VeSAEM ol AETHE EAISI] EE20] A-D AE SA

cycling, vacuum outgassing, radiation, corrosion, flammability, atomic oxygen,

g 0l18a10] tid2xrt Aglete eQloith +8 AEdA B2 2o ofgh 7S BAIRoIM 7H del

ARBEE oRfLPA Rt 51|29k 7] deA Soll Ea /\FgElt =5 HEES Ol8THY. thermal cycling

W Algieh =8 TIOJHE HEECR U220l AgAlA BaE FEctl 7IEASE ARteit 28550z
of

off &gl
FeE AR 2Rl IR Iz Yol agetETt 62741575_01]/\1 BlorE FEelth
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O] &= 7RITAOA 71 MIL-HDBK-344A00A1 Al&sh= ESS AF8 AEE A4lsh= Bottom-up BAl&

Top-down HAIOE Hgtelo] SEAQ1 ESSE +dotal WTH & ¢ s ZZAAE AASH o Zolth
7]129] Bottom-up WAl S|ZFFEFHA (Printed Board Assembly, PBA) U &0 Aghi w2 =83510] &

Al(System)Q] A8 AT (Screening Strength, SOE ZASh= ZI0Z MF0] mj Bkl REHQ FHE 3o}
Wil Albtsh= Z10] ofgd Z10] AROItE olof AAl E3x A8 ZEE WA Adotal AA BOME i3t 51of
AT E (Key-component) S 231 OJof THSH =4 AHE A% (Cumulated Stress Screening, CSS)E Alstoh=
Top-down 2419 ESS <=8 AXIE O] =ollA]l AIstalAt St

AR N 271 ©A ARl 78 Sall 238 Z9] H3Hge AFskal Multi-Level ESSO A8 Top-down
HAJO] oAl Tool YAIE|ES Aot B0 w4 Ad8 BLeE ALkeIal Ol Hlwskal 28sk=s ARt
T5lo] fEde SISIICE Eot ESS AIEE aiah=t] Qs AlZh & oo theh HIE 58 HESI] 1=
Hisk= XS HHEAHOR +3l6to] A9 ESS AAE +d8T = A =L

Keywords / ESS(Environmental Stress Screening), Multi-Level ESS, Top-down %Al CSS(Cumulated Stress
Screening), A4 Tool YIIEIE

SrEXt / oM HIZS / baegh0308@lignex1.com
HEXL A% 2 X9 LIGHAY ZeREEE S~AuiL A
HHESIEN QU] LEHE (v ), 2810 SPAEE ( ), EAEEE ( )

The Korean Society for Quality Management 13

| FIVERBEYE iBiz3 X RIVERRRS

fo



§2-3

A A A

/

Session 2

L=t JH4dof| Eket H

ol
0

=

) rlo) SR g

st E 7153

A

ol =

=
b o

A A&
i A=

9]

=
Ftotal 28

atal, 7ids

12 s

9

Aol EXUA] STete 3 Tiel 7]

]
RLR

a

1 ulot, 7§ o =&, FHI9]

2101

[e)

| 28R w20 2A

L=

T OO

51

g
=

st &

af

Aol th

= gHl=

el

AR, 718

P

[0l U-+ds @

5]

fuid

oF eYgs Mdd

e
[T

FHE7]0]

4
L

23

dFs ol Al

=
T

o B F2E 0

RSt
1 7]

9

FHECE 7

S)

HSIAC.

5}

=
= 3

= gHle A=

9

21 ),

&9

Keywords / 7|

ac}

=
[=)

LHEX} / OfH|

A / myungchulhong@hanwha.com

a}i

), =22l 5%

RO

(

), EAEEE

E.LL(

A
(&)

Vv

(

L
;oo
HI|S

It

14



ook

0

StEAd L A9] OFRIAo] FlE o, AllS] AY, AAd 5 7RSS alaiet B Ygko] ks E4
O] QUCEL Ol EAS ZAAA7]al HIEAAQ! AEe ol 2 SAlc| Qaise ga3ity &9 dak=o] thsl
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A
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rganization, ICAO)= 2+ A|=0l =782 TI9(State Safety Programs, SSP)E 2YsteS
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Total a1, 2 SBte] eElE BtHsh] fldll =710l 2kl Asrise dxoi, d38=el s J
tiet dels=el geke QFtetal At &, ed8=9] obdol thet Ayt EQd0] F2go) wet, g3g=o] Y
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J& sl gHe AgEE THios glshs g Ao ST oR e + e 7IHke g 4 Qlth
T SRl TS gAY Q) FdE] dF # o) AY, Sol, 3F S Tt 2ol S UEE
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g AEE 7IoE 4 ks 297t Utk
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A Quality 4.0 =0l CHst A
Study of introduction Quality 4.0 to Military company

== o) o AS
SIFZ, 0l XY, drs

BHSpAI A
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o=

47'# At ol thet AL7E AntE *AEE] dHolH 24, 22 &8 59 tet At 7leg H&olal, ok
SPARIE EEE OV 5 B SIFoA GUFRQl FRI7E Eof7ial QIT. Jeful, FAo] Tt 47 AE ol A

€ Quality4.0012t 012 57} Ho] KIAEL 7] oAk} e H 81} 7HAA Huprt A Zpkon, o=+
AAAE B-5F IEZERIACE

MES, ERP, ISP 59| AlAH], FHPY Fok= WAL QOL, =Hhike
2 402 E9 Hoj2 AZwo] i) tilelE, thkel W0l o
gitfiolo] ESHE tl= B2 =W ZYrois =22
PleliAl= B4 4.09] FHIE aliof g QIRIe0], F4 elCAREe] SR ZIET} A71A EIO”Z} %, Industry 4.0

oA F24.02 YA 2] SHE Qlor -uA|IZM0] HRAC

Olof, E012 NS researchAl9] “Quality Wheel” HES 7IHIORE ZZ] 409 2zt Bopd di4F Y Hgi¢Es

) Lo

uefstal, olE Bdshy] P18t =Y dEol tict AEZARE AAlsHe gaslet 24 21 AAIRTE

Pal mO
rE rz

i, Hotd, 5y 59 dEoz

9 H
SA }Eﬂ o] Hg = u= /¢§ TRIES
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A 2RI 7€ Attt AEEYIC BEMHQ Bevle Age S4olo] @YsH oz RMAA0IE, AHAIE
S 78 5+ A diFol SHE g8 =0l= Q% dgs ot

B7] ATt Kol A3ASO| FrEeAl FHdshAL CVP, CWPsel #
ZRIE Al €t S7IEE ASAGIAl 4158 tiS2 Plant &8 AskE ol
=

= AFollAE Al-Big Data F27HE A&510] I3kol] geks NXls 82 AAE 2Aothl, 3oz the
oto] RBE Fikg o|F=d 5XS FOUCL SASHO IMP Z2THE E8alo] BAI6I S, Big Data:s &4
of #5550} Q= PI AILHOIA 5i2¢H DatagE FE5H0] ALESIRICE
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AI-Big Data FAVIH 2A4g 7[Htoz od WH 22X 2841, Id% 1~3mmHg, AHEHY &9 1~1.3MW
57}, CWP 22U 2amps A4 21 OIFQUCE AURIFEY19] FiHcks WRSEOIA Al-Big Data 27
R4 AEldat A gkdol Z1ojskelet ZIthettt.
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sSSPt Wiener processE 2= EEIIESSIAE G4
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Two—track monitoring procedure for interpreting known
and unknown fault types

orte, H S
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Multivariate control charts, including Hotelling’s T2 chart, have been widely adopted for the multivariate
processes found in many modern systems. Traditional multivariate control charts assume that the control
group is the only in-control information that can be used to determine a decision boundary. However, this
assumption has restricted the development of more efficient control chart techniques that can capitalise on
available out-of-control information. In the paper, we propose the two- track procedure that combine the
Hotelling T2 and classification algorithms, while maintaining low false alarm rates. In addition, the proposed
two-track procedure gains an increased detection power by taking advantage of the out-of control

information, while it can also classify out-of-control group as known and unknown.
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2] Uete wUiel E=0] SAlE L I3 SoIAL oldoilE 245 A St (7] #uk oEh SAE

719 Jejol SHEE S HHHeR Qg 2 40| LEKIT

COVID-19 & ool FHRel =9 ARA7IR] g&0] tiet =719 g Z3t @77} E7fetal AU
U HEE dgoire SEAC Zle JolA Hit =401 qeHglE @76t HIItL SSFE0A +dE 18
A AR, SSAHFEA ef, AERA 27 g S et /I uls 2t dets Al Z1o] 11 gl
ARl & < ATt

= A9 542 COVID-192h= QI7I0jA FRet olshdARIe] S5710l thall Seo) thet Halel Q0] o
off AL, HEE JEolM SV ARIAVIA] gee Pl U Ao HHEs el T gt oA ¥
SHe ggs ofgA &t dik ok OFH SIE 7HRREA] A6 HET Tk ol 9171 &8N 3
7189 g Halel Qe oA Hrt O AdEls HHE 4 = Yoro] 21Kl tiet AEE & 4+ Arhl

OIE flet A o= AAA U HOk= SIFARIE St 2AdHE A&E8ICE 20208 28FE 1287HK]
AASAEQ] St SAEE SRR ARE A 2UXO ARAVIKIEE ARIS 7IEez FROA
FUeH SSAIE ksl UsSiE f18t AR, FAF 27 1E™ 501 3371380] fIXIE KAl SeAted &
oAl R I Sdll ARIEZIAIEE 710ich HIE 246 otalkt SR

= dgsol thet A7 A, ARIAZIR] S0E flel AFTEA AR DL Q= TS SAEES0] FRet
=U9 @0 Feke & Q=s e AAE0] 201 o 11 it LB 4 JAths AAEE e & AR
7189 7] =3et Wale ofg #&dlof sh=tl 253t SV AATE ok AR AnlFrigkes AR RO
SIEARY] Q7= A Aot Z3718E AARES 5 oM, SEAQl FolE S5617] Q1o F9AQl =
o] HaHfle o e =9 & Atk FHE gl 5 I
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SEAT7E Z0jof & 7Ha & URIZ thFEl QUTh [PCC(71E Hstol] st AELE 3, | Atst =AIF A2
AFHst 15T SEEIIA 0 Oohd 34 1008t AlF2EE OF 1T &5t ZI0% #AFEH, 0= it &30

71918t 20 ghalsitial WL
71508 theg fIst w712 e, ESG Y & =AAREY 3 eS| olFA|Ll on, felLiel= 2030
A7~ AFZ2EY U E Edl BAU thH| 37% dE0l2te 518 WasHt At 1 & ouAlLig 9] 20199 &
A7 BiEEE OF 2808 THCO2eq0IH, 20301 E=3 AEFZS 58HTHCO2eq 2 U & HX AFHY 21%E &
g A2 ®we HEE AKlskl Atk
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! TR AEERICE dage o
hdstod, 7id
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EZYI , IREA & YE ESlIg EHH 9

Zre Q8 MY gE Zie 117 §i4, HIE 57] 94 9ot nid 58
Eﬂul 12. 64kg/MWh 0%3 &
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grol FUHIE, AtE 58 Bl 1 a5ade f18t BA7hd 28oto] AlAls 58 Aot 2GRS 255 E:E
£ FleliME g9 B2de A s7IFIHEE ©7he 20U ARl Flshks HIgS Edshz Zloletal %
Hr} B gFolbE QAASEPR0 YA BAZNE SHOE BYHIE SHoN 24Fd Q018 Wbkl —
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ZAHEE 5, AEA99 ALASEAAZ sk dEAE S8 ARAHe €8510] 20219 TERE 987t F%
A 14 SESYVIEH ZAIQR0] BHAES 217 sl HEEF A AAGIRITL B2 3071 2GR 0H, o
FAEE SENSE S5AE ASTAEE S8 Y4 ZTAEE EUR 158 2941 B4g Bo 45 08
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PTEIAVE =11 R dGH] SH Holks dHER7E #=A UEKTE S5], 28H] SHOIA RJol7h LR ¢

52 AEHI9E Se|RAH], s71AUAE 2 LEESHIZ SeEGA0A dUrEERMEDT O 2ol FYstal AR

= ZEQMH] 28319, EHAH] 9697011, YHFAYRI= SR 2,6959, SEI7AIH] 6,613

AoF LERICE T At 719] xjole= AEQMH] 1369, $2]9AH] 3084R 0% LIERITE BA] Aut 159409

SFEFAH], s7AYRE, QERE s UEELAIET LEIA 7 2GHIE O FYotal Qe ZOZ UERTE T
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At 2

* Shield Case Al XM IHH 244 Zerodt
HIAMS O|HTl HMER ALZFI(HO|EER) /| SMS(TLL)
=2F JM

o zZ2 HEl ALZXIE0|EE
UM JWME ISt Al & SH JH
BL2, AL&TIEI0IER) /

oy

P4~1

|->i'
&

P4-2 * LED *""f
ZENE, 2l

- D6C6 MIZ2| =
FEU HrIE BRI
=
=

* RIS-B3C33AMLF HM|IZ=3H i
. dE@s, I(ZI0IES) /

2l
wire bonding A| IC PAD BST Zt 7HM
(H=h)

- oM

7
A
Ly

8=

P4-3

(BI0IES) /

ALK

A
s, MY, olF
T

P4-4
B3C(MC8121C ALS Chip) wi
2. yy=

P4-5
=5y 247 OlM
SiH
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A 4 A

Poster 4 P4-1
Shield Case 1A AEM I ™ 4 Zerost
ST OJEI MEQT AAZ ENS?
HO|ER!, MELiStm?
Qot

HOIEEF) = €& TO|REE FHES
A

O MBS SR 20208 B 71E SIS 08, 059 3250] A
4719001k HEAlol st oM, e 5

K=}

=2

98
SRRRE LGEAL 92 4, 859 slojdl 5 AAA 7IgS0l A&

EHESHL Atk +F HIE0] 60%0] ol2= B5k Heshl s Z47|olt.
GALY] shield case TUAAL Al S ZO|Z Q15E &AM W 571 20208 1670ILE HQITE AIE AL &5
FIAZE M= et st A2 AZERIC o] Qs A i B AAR0] S7k6kL A g8k HOAIA HA

L}, O|& 7Hdst7] Qo AL shield case A&}, FHAL E6tAAL A shield case Y1, GAF Yol AAY, ALY
OF 0|0l Z=AlA FAlo] thel 7HAd =S Z7HSIRACE

BAI10} 2EMOI DMAICZEEW (Define, Measure, Analyze, Improve, Contro) S £415] wit WRIE TGN
Ll 2 #eld A, X5 AR R&REHAD, E35HAAL 7IE, Xl AOA] R&R(EAD, +=YAAL 7IE &
£ FQ i OIKE =E6kal, OIS0 tist 7iA Eag ANt F2 AA BAQ e
SIE OIFOH, W8 A zeroE EXE oIACE

Keywords / 6A110} A& W8 74, DMAIC ZEW, Shield Case
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UHSEY QI FFEHE ( ), =210l SHAEE ( EAEEE (V)

114



AOLE HZ=S{i Z

SEiS', oY, XZH', A™ AKX EMS?
Ho|ER!, M2ristw?
oF
L |
HOIEE(H) = WY TO|QEE FHEF0E Milsh= AR 20208 & 715 YUY 98Y, tiEY 32591 Y19

47|90l Ao Aliskal RAOH, AFERARRE LGARL, Y29l 4L, £=9] slolil 5 AAE 7IgE0 &
2 gEotal k. +E HIFB0| 60%0 Ol2= EEE HRsll A= d47|Yolth

YAl =8 XE & ofllQl LEDS] MEtE BEHES 081%E, T 7\4] =2 5 AKlshz HISO| 7Fe =Lt O|= Qlsh
SAHIE0] | 47T Aof o]211 QUTh MFE EEE 58 AEd E5yo] s, 8t £ e flol Y
SIROLE SRR = IEEQl BE0] WAkl QI EEES @KHO] 1282 0= g 532 IHE IdsiR
L}, olol & AHFEuk= oF 28T Ho] Z|thlal ATk

6A] 10} ZEMO DMAICZEW (Define, Measure, Analyze, Improve, Control)& £415] wl2} WAIE RA5EIS
Ll SEAIAEH B4, JEsHEde Soll o o 1ot ofdlal, Z2A|AY, XYIHEHAS &84 F£Q CIAE
LEESIRICE HolE = B 2A4g Sdll :Q QAKE chip Wdavg)Z SE6I1, 215 Agxde A86t0] A4 3}
¥ BgES IA 29 & AACh

Keywords / 6A170}, 288, DMAIC ZEW, LED AElE
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HrEXF A 2l X[Q AMEsty 1l
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HOIEE(F) = 4 TO|QEE FHE=RCE Aitsh= SAIE 20208 2 7 S 989, thEY 3259 {19
S471YOIT Eﬁﬂﬂloﬂ Aokl QAOH, AFEERIRE LGAAL &9 42U, 5=9] slol4il & AlAE 7I¥9s0l A&
2 gEoll Atk & HIE0] 60%0ll O12= S5k HRshl Ae Z47IYoITh
YALIA Aitsh= R#E & sl DEC6 AMES M7 Hf7ke tie] 18.2% =& A A& #50Itt 0]
2 QIS =AHIE0] 20208 715 OF 37 29T Ylofl O]2141 AT} PCB Aj=H], EMC AMEH], 112131 AT ALk
(UPHg &7 7ksel HI8Q4AR Adslo] ol ZiMsly] fist &as F7isIRitt

BAI10} ZEMOI DMAICZ =M (Define, Measure, Analyze, Improve, Control)€ £415] W}t IAIE TSI,
PCBU AIE 4, cavity unit 4, UMB cavity 28 4, EMC EFE2l 2 post-cure A HE, AIE 8/cut
671 QRS slial QIRlE Adsiial, AA B 28 Jide Sdf AEEVE A6l

Keywords / 6A170F A4 2 Z& 7Hdl DMAIC Z2EH, DEC6 A&
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HOIEEH) = € TJO|QEE FEHEROE Ailsh= AR 20208 & 7 S 984, mEH 3259 9|
Sa7|Yolct A 101] AAfskl RLOH, AR LGAIRL, Y29l 4L, £=9] slolkl 5 AAE 7IgE &
g gEoll At & HIB0| 60%0ll O12= 5% HRFotil A= Z47IYolTk
YAl= F2 AE 5 oftel RIS-B3C33AMLF AZEEE SO Qlal 20208 & 7|E 9F 58Tt ¢9] H7|EA
|€0] BrIGIICt BEFS SR AHEM ALS B2 auto V/1 8, T18]11 bubble E&0] FA 29| 9F 60%

E

£ RAK5IAAL, LFHA] SHEE0] OF 40%0IC). WA 60%E AFAlsh= a4 3t E8Fs £017] Q& 6AI1M TAIE
Kestict, 3t 22 g SoME 7H =2 HIEES AKch= ALS 22 7iK0] £Q && AlgolH, 53= Fx|
2gS 1/28 Z0l= Ao}
6A110} ZEMOI DMAICEER (Define, Measure, Analyze, Improve, Control)S £415] Wt MAIE JAGHA

Ch Molding, & &, 112|131 AARS] 37 0] £Q 714 tholH, SEAAY 24, SHESEHEAE Sd 389
S S okeldion, B8 HolH BAS S 28 AIE = &Y S, 29 shot & 59 FQ QIRE EE610]
W s FNSHICH
Keywords / 6AIZ1R}, ALS 2%, DMAIC ZEW, RIS-B3C33AMLF AEZA
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Poster 4 P4-5
B3C(MC8121C ALS Chip) wire bonding Al
IC PAD BST zr 7HM
=SN, QA O, ZEE, AT NS
Ho|ER! HM=2rhstu?
9t

HOIEEF) = U TO|QEE FHEER0E Ailsh= AR 20208 & Ve S 98Y, mHEY 3259 ¢19|
SA7|YOIT] ThEA ] 2Afskal RLOM, AHERANRE LGAIRL, Yl U, £=9] slojkl 5 AAE 7Igs0 A&
2 HEotal Ak +Z HIS0| 60%0] 0|2 &5E HRsll A= da7|Yolth
YALS] B3C wire bonding Z&0JA] IC PAD BST gt HIEE QIst B8 HIE0] 20201 11%AOLE 20218 1:727]

1.2%% S50t o= QIst EAHIE0] | 28T g2 JE 0] odELt. o] BEFES 1% OlUl= |AIoH ]

MRS 6A 10 MRS FABSHALT Wafer sawing, die bonding, wire bonding, 121! BST ZAAlR
o A F8g 7N HRlz Aol
MOl DMAICEEW (Define, Measure, Analyze, Improve, Contro)S &43] W} WS RSEIA
_—1% ol YR W Ate EEGINL, FASHEANS Sdf 389 o % 1ok ollth o
d QRS =&Y, clamping unit 5= B QIR0 Wt EFEO] IA WHele g gl &
UAULE O1F OOH clamping®| XAk 010 7 g =E6IUC
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M
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o
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