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product—out*] thell A market-inA| tH =2 W3}

At 1960 N 7HA = EAF-FAIHEA vfFEo] = o]ojow AANE 7|YFAl, AAAA
ol Ak AFEE AN, ol AE “product-out®] Alth"eRar

ojo] 1970 the] EAHYAIHE groldto] An|A7F vigkal RESEHA o 7] AlFo] F4l
A7FE sl 1A LS 98] =HEHE “market-in®] AR Wiy} Erlw
M AA g o] ggo] AshEold Sk

&
z

RBAAFA FEABYANA LRAFTA FARFOE W3}

FAWE of R A BIEY £8 2 5 LS BHOR I YARFA] BF
O ori o ]
= ™ =

a8y A AE F2 3 Id dA market-inA|HE 2ol FARS

Sl7hA = o Aol nlAE ] F¥o] Hojof ali bz} FAIH.

2

[}
-
rﬂ
_0|L
K
nj
19

Consumerism(&H]|ZH5¢]) 2] ofF
1970 el SojekA = A2 o2l A& ozMef il Huo sbdstal A
g3 AES 2738k “consumerism(&H]AFF2])7 o] T F4H.

consumerism® ol tgste] 7|2 B ¢ bHF AFS wEs A W oyl
g ake] w717k 2e] Aol A & A= wke o] AI3ARE] ALS
HotHA AFe] el ¥ 5 =S Yol A oW QhH A

ﬂﬁ

AFAJPL)F A29] 2 dF

F ol AlEe] Ao w skl AnAte] AAY Aake] S A7 aFAbANAM At
27} Aol el v S Fddsttlal 3l PL(product liability ; A&=#e)e] &
A7F SElvetel = 2002 AlE A A(PL)He] A= o] Al .

PLHS AFe A4S EA4E WEolH, B9 A¢S FAMN AdS F33ts HE
Q1 Mol A Fael bRt Q1A A

=, FAAA N 2gAden Aag

= A=
MEAE oYl ALRFAE YelES s APA, FIA B “Al2e] EAoletm ¥

“HACIAM e HrpEA olgbae sk, PLY A o] AZRE W
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« Aol e AFol oA A AWy AAA NYoRMAE FAT =YL 3 Fout
Qo US A FaHL Q45w AGAe] B A okl AT AFAY
)

B (Product Liability Prevention ; PLP)9] &%Fo] A/NE A &

T EEEEETE
| A4 R
T

[27 7.1] PLY 3} A29] #4

(5) HARABHA2H ] 77 AA
* QA B AR A28 F74 OHSMS(Occupational Health & Safety Management System)
<2 K-OHSMS 18001 % OHSAS 18001°] dRem, 24 hdnzd FPgAuloz 24
Aol AT s g A 2 ALe] RS AAA] EEs Tkl we-dstal A
&2 JNAE Fake] 1A Al H AHA FEjE ewetr] e AAF & HAFe] o
3

s 4% 4

 AA el =91-A 453 9l K-OHSMS 180018 948 FTAo2 3 HF7]|#E0
TEo 2 AT OHSAS 18001 114-S KAB(E=A4)7F =l el 483 & U=
= AT FARADGA 2oz, H o] OHSAS 18001& ISO 45001:2018(H .
ARGz ez AgA ARE AfHa glow, 2147] 5o ddr o] &5 s}
2 A4

(6) FHEA AN A

* Xﬂﬁ«l ”ﬁLfETH Xﬂi, T, ARE, H7lol o]2= A gl ZAte| S S
Eata

1) 2344 A
« v S Galbraith w5 ‘Qome] FAFA, A8l B /19AGe] Bl elgl
A g ozistel ek @Al risksh vlelel et crisiss] BFo} dEe] oo e
7k 8FH @, oo R3% el Ao BaA HAR T AT v A2
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(2) FAAAY

# G| m = AIAR ¥hALel] ofstH ‘A= AFP TR WStE 7| 2AMGAdA Habd o
2, mass production®] A high technology®, product—-outA}iloll A market-inAla1 2 &
Aol FaAo ds AdAe] arHa Ark" L Eekl

* LR “gro v A A s §olE AFEEHA e, F AlEFETe] 2202 processel
A A7 | FARE system®] TFo] Bashal, AREAFA olg = FH A
T FRAE e re] Vo] Z LOUH HAlS. oo wef FAEZF system, 7|59 L
&=

g3 wEA, AY7tE 2829 needsol

lo

o
o= seeds® FH 3}stolof —&‘jr- al xﬂ/\] SH =

2. ¥A7ZF AZE R HeA

2.1 F27399 A7

w o)A 71l A ke AFE F-ol Uigh userd &% US tpdslEa AP HAS W
g ootyel 4o R aEstE o] HE.
ofo} &2 FA WF userd] @77F Gepfell webd FH o Aaba 9159 A=
AREAE 9o FAAY R vH o] A5

« o] ikt T4 AEH FAAYE ol o FAWY A 1A #vt
BrEE FEAYTORE vt

« AT e skl ISO 9000(F 274 FA =/ -7 &AL 81 &o])dll ofstd #4784 (Quality
Management ; QM)o] & “FE&W2 (quality policy)S AR 3t 233}
ojt}. et At . 1E]n “ERAAANE EAAY, &9
G5 Agrd, Ade] uE ol xHE T YEE o] gl

=7l doMe AT AN aAE AR s dErE FEH AU

*
4

2.2 TQCAA TQMO. 2 AF LA

() TQM® T840 &T5H+= ol

* dAe] xEe T AA slollA AASEEZAAFG(TQM ; Total Quality Management)

F5o ToAo] a3 a7d ol v ¢S

O FEFEY BABAS F75t & FEvets 19909 5o FaEAA e mH =
ol3te] FZo]l AH YA glon, o2 FE Y] YAME FEHF EFHFAL ¢
7VAE Fete EdEY A9 s -;%LE?%}O%"]C st7] w9

@ Fell A= =vHlo]l FA o] ol -3 FH AFS Aist= 7gute] &
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® AL, AFEY F odt AXES A I CTQE ARAY AFAZ A5 4.
@ £9E ZPYHel U, F/1H4os wUEYE = ook &
® adE FA4OR 23T & Qolok I

¢ CTQ 4ol ohe o8 £ o) ATEHE GFAUA 49T 5 glofo}

(3) A3

5.1.5 6A|1n} H&

(1) DPU, DPO ¥ DPMO (Al548 dolg 9 FAAT) 2021 5 &23]

* 6AZAFol A ALR-E = A EE F DPUS DPO, DPMOE AHSFE 7%= 2&%.
D DPU(Defects per Unit) : &3 A3
@ DPO(Defects per Opportunity) : 713" AH<4
@ DPMO (Defects per Million Opportunities) : 4
58 e, 719 ul HE 719 2e] AN Fuew g8 AX,

+ o] 714 7]3](Opportunity)= Adto] uael 71540] g AAl & Ad gji BEE 9
Wele, SARELAE 5 AR ol AZIME EAT F AL,

* DPU%} DPO, DPMO+= th&3 #2 2oz Jt&d.

= >~ = s =
=4 = A % =S

o= u o ="y

= O— = — =
DPU=— DPO=— - DPMO R

5 A e 5 A WEE
« E AARA, oW AFL (2% 7.31% 2ol AET 5719 Holed Folo} .
o714 AHARES Holeol & FeA % 39, 5 Adoldu(d, 448 AFe] 5

[27 7.3]3F #o] & 47]oltt),

»<1,000,000

OP

(19 7.3] =29 7hg9] o

DPU= w =125 DPO= M = 0.25
4 5x4
DPMO= w x 1,000,000 = 250,000

* g 64 21m}

_/r:
DPMO “<Folth."gkar 2}
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« DPUS 83 #dste], v TR~ DPUS g1 = 49 TEA29 FTY(First
Time Yield, Z7|5&)7} 47153
FTY = e PPV

P(d)=1-FTY (o174, P(d)

* DPMOS <1 oA 349 A%< 7 value @ A1) 502 gdo] 7153 (3%9).

2) & (yield) 2011 5 %39

h A9
=5 9 A3 4
. . . = 2~ O
First Time Yield (27]4&) FRp—
FTY | @9jaAelA atte] 347w glo] ZaAlxu | FTY = ==oom
S T\ o

A48 Tk vE
Rolled Throughout Yield ((+34%)

RTY | o1& ©@Ae] sAelA e, A=, #7184 RTY = FTY, x FTY, x---xFTY,

o
%n AF JEol @ IE

Normalized Yield (3B #+5) Yom = RTYﬁ
seAse AS HHSE AR 3 .
Ynm | ZE2AM 29 A5 3} i 28 o Process : RTY A1
5

(oFEom FAY W AL

[e] = I~
S H3 FAHS

W g8
« kel T4 3R TAHC ot zdle] $A5AL otainA W 7.4),
59
100

Hidden
Factory : 7] 2 #7] 8 7] 5
(29 7.4] =9 209 74
<E 7.3> 3AAHT EH9E
A =4 s FTY RTY Ynm | Z value | 0 Level
TA1 100 98 98% 2.05 3.55
T2 98 90 91.8% 1.39 2.89
A3 90 85 94.4% 1.59 3.09
RTY 85% 1.04 2.54
Ynm 94.7% 1.62 3.12

Mol A x= 2-8(0.98x0.92x0.94)

A BATE (85%)°

47 EA e A pFoR EAEH AL
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(8) COPQ (Cost of Poor Quality ; A1ZAH]-L) 2018 5 %33
* A% 8]-8(COPQ E 50| Agol Agel FAETHE AEX A HE vEo]H,

=
T2 pAAolu WA EFogRE ZdH.

%
a

A
* A F AR (COPQ)S #4118 F 73 M| & (appraisal/inspection costs), W2 4]

(internal failure costs), 2] %2 3|8]-&(external failure costs)ol sE %= H| &Y.

* COPQE 6A]7F F30A4 vt 22 490l AHed 5 =
O a2 zmdE s 4 W, @ Vital few X(FAH2SDE A 2 A
® ZRAES FIE Frid o, @ COPQ d7t& Mlal-24 e o

5.1.6 Z value, Z bench, 0 =% 2015 & F439

(1) Z Value
h A9
* 7 valuei= "ol 549 FHo2NE A7 R Jje] FEAAVE dIHEAE £

S ZRA s AEAES B

LSL H (B tEh) USL U (33
- b D e
[o} o
- > <4 4> 49 <> <>

(29 7.5] Z value A= ¥ =
7=6 Process 7Z=3 Process

@ Z valued] 97 Z2A2 AT thate] #et 7538t

7 value FAEEE p(d)
ﬁ 6 3.4 ppm
5 233 ppm
High 4 6,210 ppm
Process 3 66.807 ppm
Performance 9 308.537 ppm
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(2) Z bench 2014
oh 49
* 7 valuew 3% Aol IS W= Al AtEY, S Aol IS W dFHo

T Z__
2 "Hojd d&5S u#ste] =3 Z3S Z bench#hal gk

1) & 4o, USLTE AL 45 2) ¥E rEo] S AT
M (Fstgh  USL LSL M (##g)  USL
Target
- / )
<>
o
- < /e >
19
<> <>
\ / —
7 value=Z bench=2 Zs=1.5 Zuw=2.2
@& AW e A Z valuesh + F2 Fol 9 g F A
7 bench gre =98 Z value 5 Zy? Zo#kol vebd

* shute] A EE FAE %6&
weto 2 7 bench7b AHg

[2¥ 7.6] Z bench At& /U=

P(d) lower = P(d) upper 2 E= P(d) upper = P(d) lower = E’_%,

O] P(d)lower+ P(d)upper?_] o‘T‘v/] Z%}C’“ Z benchﬁ‘ri 31'

E
E
244 EASE 2 D) $ELS 7 bench® BEajo] EH S S
=

P& ;%’3}04 235 AFEsh] flalA e REA S ERE 5 Minitab 59 SAI9 7]
A5 Zgot=s 3
1- ['?(d)mwer + P(d) ypper ]
() p(@),e P(A) e + P(A) s
b /.
| Zy O Z ’ 0 7 bench

1- [P(d)lower + P(d)

upper]

[2™ 7.7] Z bench AF&HHY
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b A9

el HEtk A

7R 2 Z2A 2~

@ Z value®}t =}

el

o
ﬂ/ﬂo
)
o=

KH

oF

1.50

%8
RENY

0.001

ppm

USL

0.001

ppm

Target
-+ 12 o—»

LSL

LSL

AlLw} 4=F(Sigma level) = Z bench + 1.5

2020

i
&

Hn

2

(th 60

oF
o]
ﬁo

0

Ho

FEE2 0.002ppm(2ppb) o] FAF ol

49

=]
T

)\o]—

I

o

o

o] FA9 FAogRE 1505

ﬁo

rvzel
Ho

o))
NR

—

X
I

of

=22A,

120
6o

Sy =SL
60

Jo

Ho
o

el
o=
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ol

0

=120

)
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o
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N
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o
)

el

SEEL 34ppm(x1.509 X9HS 18 FE u)ol

]

15¢

1.57F 531, Cpy =
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<3 7.5> Z bench, 0 Level, 3A3EF p(d)e #A

7 bench O Level FA3EE p(d)

ﬁ 45 6 3.4 ppm

. 3.5 5 233 ppm

High 25 4 6.210 ppm

P
rocess 1.5 3 66,807 ppm
Performance

0.5 2 308,537 ppm

5.1.7 Alaw} F3 DPMO, W& oir] F2v]&

Alzw) G5 DPMO ) H ojn] FAH]E
64 Z1m} 3.4 ) E Aol 1%0] (A F)
5A] Lmf 233 ujZoe] 5~15%
4A 71m} 6,210 )& elo] 15~25% 2k )
3A 1m} 66,807 ) o] 25~40%
2A] Z1m} 308,537 Aol = At

« Z% 1 DPMOS o8 Alznh42 shote “6Aanl W RS Algale] ik,

5.2 6Alant 49 F3

5.2.1 6A1nt B FHAET} At

@ 625k BAE WATES DA Aol el LE BololA HAAY ARRES &
2|

@ AxTHe E&ola AF AA, AT (G Brtb ofyel IH Rl w44, 3]
A, vtAE, A/S 59 EE ProcessolA Hla@&4el AS st Al A, Heo £d4
o TAAA AANSRS G2 sk A G 9

@ Az B okyg HAIEA (=, ARI2AS), 7Y, F47199 e 9% Process
of A&H= 71|

AAPL FESE AF FAFE] AuATL gFo] Fulshs AFelgont, @

Bl 9.

]
@ 641amF A B ZAlE A B FE, A ProcessellM FAA F4& A4
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© 6212m Fgel os) =g 71dsrt 4
@ 6Al2mt Ado]l AFAH o FAHW APHoRE
= &3t oldfel 7w st Fx2H LR dd
© 4952 process® G HH P o] wpy oA =

o sk,
5.2.5 6A|amr} T2 AE 43 DMAIC, DMADOV 2010 % &43]
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