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Six Sigma

w3  (Six Sigma) % # 2 5 & F S (TOM) (8 - B2 T 5 e
1 A2 ¥ 72 (process management) > & o v i AR G 3R B
PRI L 2 ] DB - EREDRT IR JF AR Rk
P SEERL O AEAFTEF 2P

w SR E 1987 # By PR E M A R4 (Motorola) 2 3L TR R
< (Bob Galvin)4F %7 & 544 8 > % £ 11 E RF RS T 2o B
B(GE)2 7019958 { BB > ch§ % o fH1RH %o L L 4 W
DA ERBAEOIAE o B F B AREO AR 0 Fi ot
L EALPRR AP o RPCPEIR 2 TR i E 2 R
RN -l RGN (N R e S

6s 2 {7 A (4P)

= Process = Profit
= Project = People Satisfaction

Profit

Process Project

o

People
Satisfaction




Six Sigma€ & f 4%

= Six Sigma#£_1980-# i d Motorola*74 & ) & cg 3 £ 73

= 1981 Motorola#} {7 & Bob Galvin& #52 7 % »zb& p :2 1 1012
= 1985+ i 31 1 A% {7 Bill Smithik 1 Six Sigmaz 1 £

= 1987# 11" 15p Motorola® 4.3 {7 Six Sigma

= 1988-% Motorolaf 7 % W M 75 & #&(Malcolm Baldrige National Quality
Award)

= 1991 % Allied Signal (¥ i ) 42~4& - Six Sigmasz % i 4%

= 1995 GE(:Z * § +)Jack Welch~ 4 fi# » B4 el >z & Six Sigmajgs =
B

= R (P4 5)%500+ 2 P %5 B a4 1 Six Sigma
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HET R P

ﬁiﬁ&i*’#g’f?ﬁ S BECRESNY S S
(Process capability ratio) [(Parts per million defective ; ppm)
0.50 133600.0000
0.75 24400.0000
1.00 2700.0000
1.10 966.0000
1.20 318.0000
1.30 96.0000
1.40 26.0000
1.50 6.8000
1.60 1.6000
1.70 0.3400
1.80 0.0600
2.00 0.0018 !
CPK#F] ﬁ%‘
LSL = USL
X
30|30
/ « »
A

m Cocdnth™ £ e AR AP 2 A2 > T AT IOX B aE T2
ALK LR AR F(30) e i -

X —LSL USL - X
3¢ ' 36

Co = min{

}
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Process Fallout

Witk SRk it
(PCR) (ppm) (ppm)

0.50 66,800 133,600
0.75 12,200 24,400
1.00 1,350 2,700
1.10 483 966
1.20 159 318
1.30 48 96
1.40 13 26
1.50 3.4 6.8
1.60 0.8 1.6
1.70 0.17 0.34
1.80 0.03 0.06
2.00 0.0009 0.0018

fe 5% AL oh 2 PCR ppm¥t & 4)
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BT iofct e HH+150 97 § 4 2
i BERC ()

S R FEFHeyF AL BETHEEAGLLSo
B %% H= 75 3 PPM B#0% £ 75 3 PPM

tlo 68.27 317300 30.23 697700
+20 0545 45500 69.13 308700
+3g 99.73 2700 93.32 66810
+4g 90,9937 63 99.379 6210
+50 99.999943 0.57 999767 233
+60 90.9999998 0.002 99.99966 3.4
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30860 HFE gt ik

93.32% 8 & (3oRB4542)

99.9997% B & (60 AT S454E)

EE 54,000 kB mOHE A B

EERFEIRBEENE4ES
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T FFRBFE

H100 4R F 3 hid LA S AR
F RS

AR 2R A K

16 &7 % 1 #8480 FE Ak
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FE100 26 TR ATRGE T
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SEBFE 10 ERHF 1 R REFES T
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Six Sigma 42 7 2 % ]

W

Champion
i AR
Master Black Belt k'
FU
Black Belt ;{'

Green Belt i
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2,

Six Sigma e 55 31 »

o gt PA/mAREF A 2 R 2% B
= A CEO Champion Master Black Black Belt Green Belt
Belt
¢ E‘Jﬁfﬂ%)ﬁ“%’ il BRI DB 0 | 2ROETAE | B R R
53 A 3 5410 AL e HiE K
P4
Eir | iR 60 | HEXIE PR KEPR2Z A | fFAER R | pB RV E2
Qﬁé’ﬁ‘&/ﬁ’vfr&ﬁféﬁ FRseg G EpFA0F | LEE R | RF PRG A
> o A EFRA BHREXZHE | AP & ¥ iF
DESEIE= ‘f 3’%‘« MR HE o FEaFL | DMAIC 2 4 %
CREE S BoRELF [ REF 2 ahE
EEE LS kil
LS T2 KHE FiEAR KT PR EREE X ER o 34
(Commitment) (Leadership) (Training) (Leading) (Involvement)
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Six Sigma 3% {7 4 %

$o0SixSigma &k enfEdrps > 20 fER XY - Er kb Rl R Ak
D-M-A-I-C 5%k &~ eehe

(= )% (Define) : B d = 2 F *2 £ 42 )t T AL -

(= )§78 (Measure) © i f 7l & e @ BB inAR Ak (70 M 5 0A AL B g

(2)4 17 (Analysis) : & 17 #ichy 0 3= R indzenBat et b ek O H AL ER AT 0
;9:% g R o

()7ed (Improve) : 4 sef = F 2 #0013 R

(2 )ez#1(Control) © & frarinfe i fecd %02 § o




Quality Improvement System (Six Sigma)

. Defi
Managing Elements efine J <
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& —ERERSE R LGS Pes | AEEECE Sgma)h@ b R AT e
FRFE BEAABERASER | (TOME S —EREH & Ea e d
EERABEEFE -BEBETEME | Biprocess management) 77 3 « 7 4% 0L 8 3%
HEURRESRRFG Y Had | SRR EER - BRSNS REY
RERBREEELH EFB-EEESH TR RITAANE
FHEHENERETSE S EAME
2848 -
FEFE |1 SPC-QCC-S0P-ZD~TPM -~ | mrstiaiidy Waiar - A S8 F
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TOM £ Six Sigmaz_ +* ()
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Bz 22S1x Sigmaz. g

NEIT S ERA A xR T o EY e
éW%%%ﬁ W 3 2 2 S o 42 E Hhor iF
é%ﬁij>k ﬁ’Qngxcxﬁ B BAER DA
oz F ORI CE %

* 2 F EHESIX Slgma Programsnd # & % > {457 %
HiEirRE2 & gL Six Sigma# (FAEAN—B HAEE L 2 &
BAERE G 2 ApEN A % SixSigmag st ¢ fzdg o
S BTG B TRE TR DRl BRI P
PR & o TR - b ant iRAe 35 o
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B ZgTE R R
] ] . > LU &
Six Sigma= 7 F]Z 2_ ' ik
pF A HREA kil
- F Mission BAp - Tapm
= = (p i RS
— , () Environment RR DL ERIRAZ
= | =D
P #- Leadership ARERAFE i B
Methodology |5 *s ;% 22 248> 2
I i* Data 24 nchiEdR A W B TR T R
Model GBS H T HN L P AR
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LAPAMALEL N R K 2 AT A

B P SR X A ¥
- F Wisdom AR et A P2 gk bt
= % Trust/ Commitment |32 3% 3% F 5 72 %
= i= Human Relationship | 22 A B eiiff fhz = A2 & & F
2 § Gut to take calculated risk|-i # b * 2 %28
7 B Discipline REEP o Bt

27

743 KA

‘J/J\'d- 7~ /‘él:‘ “L
Six Sigmaikw ZFH? &

PhF Bk » A E kil
— N 4 A F (>
{4  |Positioning and Planning {g;;;l’; ZJ:E:EK eSS
= peal X e :rfv:ﬂff,h
‘% |Organization and Education TEE e |
EFRL2ZEHT IR
Z| .., [Problem Solving Methods to| I * A2 &Ff 2 fRITE 2 5 4
7P |find the root cause RY AT 2 M
L Follow up/ Feedback and| #ZXiHi-~ 42 w4 ik
BT

Control System BTl 2 A

28
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Six Sigma®g >

X

(SN

AR 2 E TR e

i3 B >R E P
- N Define and Understanding |% & 25% " M4t fllse > R A Z 2 2 R
the Process
B £ |Measure ERFERG MEST RIS 2 ik
fl1* F R4~ B F)A4T  BRERA

= # |Analysis 17 ~ FMEA ~ 2 %u2- 2 49 5 £ 2 5 I 18

s . “Improvement” and L IR O RN 2 BAER 2
# |Assessment e 2 s X 2 &k

Ed o Control the Process and  |# 4 & - iz i Frifee L 275 2 % F
i Maintaining the victory

29

U

& B e & ey #2(Quality improvement flow)

Continuously

Model

DOE

SPC

v T AR st
Process A0 R A

MR B end 2

ES el X3!

* G Sk

Bilgd

30
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#p 3 2 2% % (Ideal Outcome)

Current Process Improved Process |deal
Ouenchlempeaue P 0 SR s {82 B AR LU R L 1
nol conlrolled v ' i
Heal lreal New
changes  malerial

Targel
e
Equipment  New die
varies 31
‘J_ 4% 4 < & (Continuous Improvement)
Cpk = 20
Cpk = 0.75
— Cpk = 0.5
Qau
/ASpmnd n lh/q specillcation—=. ‘e
oV 1-25

32
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CONCLUSION
MUST REDUCE VARIATION UNTIL WE HAVE SATISFIED IT.

ek BAN- P FEAR BTy - PR
PR
“If 1 had to reduce my message for management to just a few

words , I’d say it all had to do with reducing variation.”
Dr . W. Edwards Deming

33

B R p R
HEPELET AL EFTREE RS
FR:
nop -
433, 0mm? < 1~1.5~3. 0mm?>=1.93 ~ 0. 5~1. 5mm>=3. 39 ~ -] **0. bmm*=10
EFR -
1.620.1 (sec/100ml)
n E%pE:
1354 $c*% M50%
24 F RlAza 4 4 17201 %2 515401
(unit:sec/100ml)
SRAEFITRY

34
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Six Sigma® % ¢ £

READ wm ’ e | Ty ‘ i
2 f2#% (milestones)
1 - Flowchart 1- B3 X
o ok ' 2 - Process Mapping Y B %
D (% &) | ®dindz o 45 M el 3« CE Mattix 2 REHE
4 - FMEA X’s
(1) M aE Az 4okt 1. MSA
M (i7R]) | () A-amsetliz rd =2 |5 cen WY B
(3) @l ks
(1) Az 4 4tk 1 - Process Capability
A(»47) [ 32 i 2 - Statistical Tools Y
@) H%E xR 3 - Multi-vari Analysis
(1) &R %HRFHNMEX | 1. DOE & b
1Geg) | $ XY Znik 2 - Regression éefx’s Y ®
(3) i 7k 3+ RSM
1 xkzafid(he
B i 2 3 17§ )
| 2 - Cp/Cpk £ Zgench 2- B Y
c e @ s i E o Red X's
- Fle 3 - Control
Charts(SPC/EPC)

35

o 2. 1R

Kok L3 4

HHp

SHDi5 B-1& i

F. C. B
50mik =%
200M % 5%

L tENRE

36
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1 %% K2 g e d (Process Mapping)

P $A7(F)F) AT WAz 2 A A
g~ E C 25 BFR
L3084 C (R EFR
k7 )§ 4 C ,ﬁ *ii
k7R C o FHAS
DS & c FRAL
LS Sk c Ku g4
RICHR C $kFBFR
3 E R C B K gk
Ug ik C RPAL
Pt c TA 2
ELES L C gwas
e FER c E T
kB B c Yoo AEAd
7 RN C 2k AS
R C REFARZ 37
1 N\
#] #2.2_ & %] (C&E Diagram)4 4%
TERK
wHE%
ERAME-BXEER)
- BHEXIRA
PANHLE
Iry CLEANER % & —», R#LILE
S DA AR — >, 3 E O R
Deckle shower %
38
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Bl #2 2. & F)46L (C&E Matrix Analysis)

HEFEFLER P2 75
% B[ » 2 [ GES 7 9 9 A
“E | 8w | sFR
9 R LY 9 6 8 189
3 B8 25 SR 8 7 7 182
3 [ s g 9 0 9 144
13 A R R 9 9 0 144
12 dn ey, 3 9 3 129
11 B EF3€ 13 4 7 3 118
16 g AREEE 5 7 0 98
2 %3] “ErF 3 3 5 93
1 R AEET 3 3 4 84
5 e in S ET 8 0 0 56
10 B U-BOXi} i 5 1 1 53
4 30 k7 R4 7 0 0 49
14 i FYE L o 7 0 0 49
15 g $17 B AE 6 0 0 42
6 28 DS & 4 0 0 28
7 L 3% KR T A 4 0 0 28

39
22 % 2 2 B4 15 (FMEA
2
B2 4 2TH 2 P
Process/Product
Failure Modes and Effects
RaHh A R Lupy  [sev FaRF occ| p#a#i+# |DET|RPN| #@xets

L. 3] REEF RIBAR K R 8 - SAEY 3 7 RADE S [ 280 EAIEY
B AESFRIBAT R 9 LEiR 6 LIARE 4 | 216 | pEErgTmE
b KA BT LR R 9 e W 6 Fart 4 | 216 L= RN 3 i
i BT HE3 R 8 #odih £ 5 | AFMFERR | 5 [ 200 | AFHFERR
R ®_ir R R 8 234 LHEW 5 L+ 5 | 200 N LE

L L ARBFAR 13 RS 9 EaE 0 4 4 Edlp 5 | 180 g
»in K A2 T 9 DSk~ A% & 2 HELE 6 | 108 mEEARFEA
it BFA g3 | 9 L ol 3 3 wEE 4 | 108 nErf
R nE HRE R 7 U-BOX'it ¥ #%5 4 W 3 | &4 TR FE
e AE AR & 7 7R KE 6 e 2 | 84 e
Ll aE TR R 8 kR4S 3 | p¥wHpEs | 3| 72 WP
Hedo B MR R 8 B F 3 X AikE Y] 3 72 W FEhS
R BFA sFRIe | 9 KEEF 2 SRR 3 [ 54| %urpws
odn R HRr e 8 ReEE 3 LA 2 48 T LH
fai £ a2 HpE R 8 k7 ER 2 B# U 3 |48 P U
L34 £ .1 L3 RS 7 LY £X) 4 L] 1 28 L P

40
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£ 8% £ 4 47 (Measure Gage R&R)

Gage R&R : # M2 £ RIR A A ¥
Source Variance (of Variance)
Total Gage R&R 4.42E-05 0.49
Repeatability 4.42E-05 0.49
Reproducibility 0.00E+00  0.00
Part-to-Part ~ 9.05E-03  99.51
Total Variation 9.09E-03  100.00
Number of Distinct Categories = 15
Gage R&R : # § B2 ERIR R & 45
Source VarComp (of VarComp)
Total Gage R&R  3.89E-05 1.79
Repeatability = 2.22E-05 1.03
Reproducibility 1.67E-05 0.77
Part-To-Part 2.13E-02 98.21
Total Variation  2.17E-02 100.00
Number of Distinct Categories = 10

W 5 2 3§ R 0S| & 45 1 (number of distinct categories) ¥ < 5 (£ ] Jo s
RREHTIEE)E T AL ESFRAER AR PHRAELEE e

41
H L a2 X 2
Analysis C,/Z g (32 & %)
B gnE30BHRAeFL nean@lEnd A4 FRABEZRF D
oy ™1 5 0.81£20.39 (% 7 %:1) -
L ISR SO S E R LRI IR RN ci A
A S5 R
Cor 0.81 0.39
Zooen B 2.42 1.17
42
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L8 (2) R el 22 % 2%

7 % A 7R )
g = 4 L
KoL A|IB|C|IDIEIF SN SN % SINv

1 1(1(1|1]2|1|-31.2291 |-4.47527 | -9.82604

2 111(1|2(1|2|-29.1009 | -4.10413 | -9.10348

3 1(2(2|1]2|1|-30.6656 |-4.22245 | -9.51108

4 1(2(2|2|1|1|-285703|-4.12581 | -9.01471

5 2(1)12|1]1|1]-21.8998 | -3.61403 | -7.27118

6 2(1)|2|2|2|2|-18.7578 | -4.58855 | -7.4224

7 212(1|1|1|2]-20.2325 | -3.84023 | -7.11868

8 2(2|1(2]2|1| -18.285 | -4.76098 | -7.46578

43

SIN Ratio

SIN i J& 1]

B SIN 23 BF RSN 2

[ c D 3 F A 8 c D

%3 )

E E

aso ]

/

SIN Rati

5=
|

|

\

|

\

/

44
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ANOVA L +7

%8 %k DF  SeqSS Adj MS F P FRAE(0)
A 1 8.3584 8.3584 319.02 0.000 94.36%
E 1 0.3686 0.3686 14.07 0.013 -0.7%
Error 5 0.1310 0.0262
Total 7 8.8581

W 15 S SN e S Azt
#S /N =-17.28+4.089A+0.86E

B T35 $38 4 7 A v* (mean absolute percentage error) 7 1.61% < 5%
WL HE M A e P AR R EE .

45
T 2 [ o2 2 L4 L -
Analysis C /ZT& (32 & o 18 ¢ &)
;1; k) EECJP: s
Cok  Zoenon T Cox Zyench T
A 0.81 2.42 29.7 4.37 = 36 9.5
#F A 039 1.17 1.61 1.07 3.12 1.54
46

23



¥ 41 B(1X-R,, Chart)(:4 )

EEeL CEE
mprove
100 — before l prove
)
=)
> ® /\ A~
g N \/\/ \ \\/\/ UCL=30.20
g o %VAWAV%E Mean=9.5
k] LCL=-11.20
=
T T T \ T T T
Subgroup 0 10 20 30 40 50 60
_1 before | ‘lmprove I
70 —
% 60 —
% 50 —
© 40 —|
2 gg - /\ uCL=25.43
3 10| \»\/ V L‘\N V WM‘AVAAWWAY R=7.783
= 0 — LCL=0
a7
%5 . A=
¥ #IF(IX-R,, Chart)(i% &)
e i
before improve
1.85 — :
] I
% 1.75 — !
2 165 A /\ h A i UCL=1.681
© - |
3 185 — ||/} \[‘v\[\[\‘ Mean=1.54
= !
o 145 — |
< 1 LCL=1.399
135 — T T T T T T T T T
Subgroup 20 30 60 70 80 90
03 — | before, “improvp
)
o
g -
@ UCL=0.1734
2
'S R=0.05306
)
= LCL=0
48
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Zbench#‘ o 2423 8 1 < *t6
@& 5 &
Zenondp d 11748 8 2 3.12
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PRI =N S R N

2.0 EHTA Ao E L 5 %2000 1 2+
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FRFR N E_E&

w ¥ LR A
X ﬁmﬁ%i&
B Fi® 4@ % i
Juran(1986) A PRz%{ 3% 4@ =& ' (work performed for
someone else) | -
RARBLTERATREMERAALE > F AR ORESL
4 22(1993) FARg R KT p o GrUR MR R R éf*#’i v i F
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