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Project <1 & HI &3 TMaTC
e

* CTQ(VOB) : MAZR BH2H 5 HELE +8 & 84

MRy CR/CS 881

100.000
SRE(O7%):
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FIG. RI& & =& FIG 2. CR/CS =& Hin

1. Figlol LIEH 203 2401 C/SOt HIB2H 8 0 #8.

2. FIG20ilA LOTE #& X0IJ} LEIHSZ Rolg 4310 M8 &t

3. CROiHI CS(200KG)2 +&E0! B X3 WO K= SHE HH3I0 &S M0 0142 g2
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Project Mission LMALC

2 X (Problem Statement) : : :

CR(96.63%)THH} CS(92.16%)2] ﬁ\i?)ol RS0 OerEH E—’é%.oss)m > 40
S H(Objective(S)) : D B2 +8:92.16% — 97.00% (4.84% 1] )
( B2 Loss® : 13.6kg — 5.2kg (61.5%] ))
*B(USE>FE) - COPQ(LOSS B%)

98.00 [~
w600 ) 3.341301]
94.00 — 87.00%

92.00
980.00 [

88.00

CTQ(Y): +82 LossOll 28 FHEEM LossHE HBY M4 2X0] @2t
el YO B B @& Batch Sizelf B F2AXD) 20

o= 08 5 US.
Y4y oy Loss® *8
48,082 43,350 4,732 90.2 %
168,000 156,060 11,940 92.9%

AE e A A 8 SH AMEDN Mo AT

O] RECIPE oo | #EEERA uR DA
BOM mol mx —D—— RUN-SHEET g _Tl_a
P/O

CEHXIALA

P
Py 4

Process MAP:

Process ¥ 91& ZatD &N
ProcessH Al BIEE4 S Rgdis
REOI LUK Y20 WD E
5101 918
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Y’s 4 & & Matrix DMATC

No Y yye AAEY %3 Basaline Goal(®4)
HBBA/ZEHS ey F21 JetH| Ay | USL LSL | ymy EE: Zgy NE Zs1
1 Loss @ ceattEzAL WAL | g ueer fwior| o | ¢ | | . ns | 200 | 2360 | a0 | 330
2
3
4
5
[
7
8
9
10
W ODATA R N L3R 1

-C: Contruous H N OPU 0.200 0.0

- DF : Defact ge Mo B ALE H A DPMO 200,454 35,830

- DV ; Datective LW 240 FET)
Proprietary to ics Company

TEY R TEIOT VI

Y’s2| OIOIE +~& A & DMAILC

O LT e o e e e BT T TETAT
s Loss CS",,EE‘_’I’_%?;';‘L"‘Q LOT M zA] o 06.07~06.17 | 124/LOT {&M % ( INPUI/OUTPUT )
T

5

4

| 5,

8

-7

5

Y

10
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EFAAHEHOITE)

M$

Datal MBNES BRI YW =
0 Oa SZHANAE : LOAD CELL HoystemB BIN/2AE6 Webt= BE

Q=3 Y8 : Part 10ea, Operator 3%, PH= 38| (MSADI HBSX A28 S HE XD
Qo015 &)

Gage R&R Study - ANOVA Method
Gage R&R for data
Two-Way ANOVA Table With Interaction

53 AM2ES 2880

S ce DF SsS Ms F P o] =5

our 26, A8 7HE3iet,
part 9 2,16099 0.240110 394.261 0.00000 -

operators 2 0.00513 0.002563 4.209 0,03165

operators*part 18 0.01096 0.000609 3.469 0.00015 = - ' i

Repeatability 60 0.01053 0.000176 i : ber Disti

Total 89 2.1876l Y % Contributi % Stud: tior Number of Distinct

Gage R&R i R ™ on i b n Categories

4Contribution L [

Source VarComp tof VarComp)

TN - -

Total Gage R&R 0.000385 /1.43 T i ]
Repeatability 0.000176 [-.0.65 . <>
Reproducibility  0.000210 |- 0.78 . BaoE <10% i <30% | >10

operators 0.000065 | 0.24 1 i i
operators*part 0.000144 | .0.54° i ! _J
Part-To-Part 0.026611 .57
Total Variation 0.026596 190.00 S b
StdDev study var #%Study Var ! W 1 e !

Source (5D} (515250} gsavi [wn 143 Y % 12

Total Gage R&R 0.019626 ©.101075 1199/ i ‘ |
Repeatability 0.013250 0.068236 8.06 { —— i
Reproducibility  0.014479 0.074565 8.81 e .

operators 0.008071 0.041567 4.91 3 i
operators*part 0.012020 0.061904 7.32 i 18

Part-To-Part 0.163129 0.840116  99.28 X N8 JHs fhch o

Total Variation 0.164306 o./u%us 100.00 } S} digeagDd) | ME/BRYDA) *

Number of Distinct Categories -@I L

SFAAHSHOIZE) EEIIT

O et SFAMAE : LOAD CELL
Q&F Y4Y : Part 10ea, Operator 3%, Bl 38|

ame:
of study "

Gage R&R (ANOVA) for data Yy MuE B Reported by .
Gage R&ROI Taterance HE0l 23 &2
XS NS Mise’ ueasa un.
Components of Variati o BU. By part
100 = %Comibution 05 — =
B % Study Var 0« —f -
€ oy —
g 50— 02 —
& 01 —
0 o
GageRAR Rupeat Reprod  Putob( moigy @ prm part 12 3 4 & ¢
R Chart by operators E-T-D<w N | By operators
008 — O v — HHUS. os —f v
:. 005 — oa —
8 2% 03 - 8 '
3 ooz —| ~ | W=002232 02 -
E oo — o - ¥ ? i
@ oop -~ '§ et oo ' i |

HECom es tors a b ©

i 2R
. o5 - =ot smaitt. o8 —| gEﬁoﬂgﬂ;Eégg
8 o4 04 —
o] 8 os 2382 YO,
a 02 — 260t $ 02 —
B CO I
? oo 0 —
pant T 7 3 4 5 8 7 8 o w0
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AT onisr

EZANAEEZ2H(ze) SEATE

O SIALAE B &3
0 &% Yo : Part 10ea, Operator 3%, BH= 38

“Two-Way ANOVA Yable With Interaction

Source or ss s 7 P
oLy 9 916.697 101.685 2120882 0.00000
QPERATOR 2 o.000 0.000 1 0.50154
OPERATOR*SAMPLE 18 0.001 0.000 9 0.00000
Repaatability €0  0.000  0.000
Total 89 916.658 - -
Gage RS8R
Source Varceep P BE | % Couution | % Study Varietion ""'“C":"e::rz‘:"““
Total Gage RER i
Repeatability A
Reproducibility ‘ P
OPERATOR o
OPERATOR* SAMPLE / ;yﬂ.‘"' <1% <10% >10
Pazt-To-Part 11,917 I -
Total Variation 11.317 R
e e
StdDev  Study Var #Study Var { . l
Scurce {SD) (5.15+sD} (./QLQ\ . |
Total Gage RER 0.00444 0.0229 (o\;;) R 0.00 % 0.13 % | 1068
Repeatability 0.00236 0.0121 0.07 ’ . i
Reprodueibility ~ 0.00376 0.01% 0.11 . 1
OPERATOR 0.00000  ©.0000 0.00 - |
CPRRATORSSAMPLE  ©.00376  0.0194 0.1 P }
Part-To-Part 3.36411 17,3252 100.00 ! E§ 2l 3= jal3- 3 | prag
Total Variation 3.36411 17, 100.00 ,L i
Mumber of Distinct Catagories = 1068
—_ s, R Y1, ey T
8 A= IO 2E =3 24 DMATC
- T —1(oo S M I—a) At o s P
NrdRdatiyRs
Process Capatility Arelysis for Loss
= Process Dt s
sl e
B Tagt .
B s *
Meen IGBA.
E B SenpieN 7
o SO W) B4R
s o SOw(el) B2,
2 o
a 5] otrtal Vi) Capaity
ZBarch ase
o ZusL 08
ZLs. .
o o L T T T T T
. , o . o £ 16000 s 2w =
2] o ) a
Ot Qogmablity Cheened Perkxrarce BExp "Withir" Perfonverce Bxp "Owrdl Perfamarce
l‘m ZBech ., (84 PPM<LSL M PPM<LSL . PPM<LSL M
AcpURB Akt W8 [ PPM>USL TSR PPM>USL 188 PPM>USL 20605
3% A 218 S poMTtd DS PPMTIR 9ESIM PEMT ZNRNLE
X = R

B &2 0.84+1.5 =234 A0}
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4

T - 299 -

2744

& Al Process Map

DMAI1C

B ¢t £

KPIV

X1: X2 XAl M (Run-Sheet)
- HB{HR)

X2: €3 Size
- pm 1B Al gt

@XS: X Xi M M {Run—-Sheet)
- RN EB(UR)

X4: ¢33 Size
- pm 10 B Al2t

@ X5: Sample &

X6:&: 8 A2t etE

- Housing Filter Size, 2t &

@ X7: Sample &

xg:g3agus

X9: Housling Filter Size, & &

X10: £YJ| X, Bottling ZH
(D X11: Sample &

KPOV

@Y?-‘E‘»Jﬂ Loss

® vz

© Y3:$H Loss

®Y4:
@ Y5 : Sampling Loss
©®

@ Y6 ‘Housing Loss

@ Y7: 0114 Loss

(D Y8:Sampling

Loss
mAnera L caneo )
Eff tD m LI s
ause eCt Llagra LRI &
SMHO By
R w® R LELITEE L] @ wEny
vae 8o an sy ew 2l CLELET /~ Pore size
. Crome) g8 <
)R B0 Al N\ Particle B3
Z; :5 ELEED CERS . AN
CETE-41] FEW Ges 1l -4 Micro bubbia 8
HE B 0 &X ;ﬂ L 1K M$§ 22 o 248 Loss
Pump/housing —_—
Update 018 B DD S aguEu
5 Qa0 wan
[T - ®E an FLE]
Fue) HED VOIS ::E:&MM \ WE weiting Noew
LT 2
BE W AN ARe AN yay
BRIARAB  gony Apcout ELELT B pleny R Set-up OI8 az
oAy RS : . . ANK ma WeHP/O M2
. 7 AT vy %
D AS wamaw s@naua 208 Parameter 28
@ UGN BR e
LEE-TT-Y . HEG U B/
LU ED) el BINDER Lot BI%f

Pro Tast & 914 @ QY PERBR

FHYE B2

AXE4 Space ¥a

g un Coyblation 0|8 )
as rave X8 2E= P/O

BEM U ER 2 un ¥ 22 vy

1 3°b] _

33 ‘WEDKW 23 %@
Bacioe0ls / ga e FE T
QAR ' Qcye
nE BIeR sa E-J i on 22 ne DA WA
£ 3.3

- Ra 08 Manamer ot B R
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T T T e pey

FDM (Functional Deployment Matrix) 2MALC

dneo| , >
s
L% i
X273 ®a
10

zeEaEx  (KPW) MU i R C | Ee wEe
housingt &g - 10 100  9.35%
FTERET) S D 100 9.35%
AT @Al sarple @ e 100 9.35%
{2} Lina O] #0| s 80 T.48%
counkr samye g N 80 7.48%
CEETLE o 70 6.54%
Padicle &Y L FIRE HQE o 70 8.54%
Vilter T A [ s e 80 7.48%
HEH | % B B 8 C 60 5.61%
REHl P& s 50 467%
FHNE BEWE o8 K . L— 7 4 SN 20 1.87%
LIEdadE U { 708048 NERSRD B o

AW Bors RO - X
Pro lost D) & FHAHE Cometon @0 | o g 556'-‘; e 3;4' g )] 60 561%
B AE TR OLE Lo 2EE RYNT. TN\ 40 374%
28 BN dash @ol o [] a 6 561%

. D "
. ———
FDM:

Y4 X HBDA0| SAGE FAUS YA WA
XsE2AY PHEAT B

FMEA (Failure Modes & Effects Analysis) L2MALE

qs|ZEMaEA | mmE | @unee |5]s| @9 e 2 lenzeusld 5
(Z2Mavls) IERY (KPOVs) | ¢ [ (KPNs) = | HEYH | N

1 ER L] Rzgol way | 5 | ¢ YW miss 2 | sumEsgas | 4| 40
2 | 2y HE #Y 8|5 | gnnuaen | 9 vas wal 2 |18
_3_ LEL R ST #% VAR AE A wy 6 | 4 B Kol 28 1 HERE B2 4124
4 | LEX LR U 2y XY 5]3 ol WY o8 1 oy }Y U 3|15
_5— AN R U LEX 1 62| surgoms | 2 g BR 2 | 24

[] UM B A} R loss WY 6 | 3 | amMAu gy | 4 | duBZA YN 4 e
_7_‘ Sampling 44 A lose WY 6| 4| uuwecige | 4 YA e EAl | 4 | 98
f—e_ HAM BY 28 HE loss WY 6 3 &% Byl oY 2 A EBO BA 4 |48
— 2 4t - —

9 24 2R | AFiosewy 6 ]3 24 70 ¥R 4 | damsogn | 4| %
_10— ay #3 oW 3 el 5 | 4 Recipe 28 4 SESo A 5 (10
T HAX 28 A loss W4 6 3 YA 2 & o)y} 4 YA B HA Ijr

12 EX L] axgo wyE | 5§ 4 % miss 3 | uunsagsn | 4| &
r“13— HIHA R/ 29 AF &Y 6 | 3| axnnaes | 4 TURSH YA 3|72
14 | o g8 . ET R ) e | 4 [ER TR 4 | wpasags | 4] 06

15 Pump 3% A= A 51 4 & olwl 3 4o ER YA 4 |80
[16]  cuas mudded | Amisewd | 7 | 3 | wmaom | 3 | smwasman | 4|84

17 We ye A& loss WY 5 |2 [k 2 UUB R YA S | s
18 | Pump Q& Az A RE wa ol 3| awzzws | 3 | 6

AT #2840 M E
UL LE &3
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TR WETER ST L R

FMEA (Failure Modes & Effects Analysis) 2MALC

"]
19 Housing *5 HE loss WY 6 La’%ﬂ 8401 %—lﬁ— 38
20 Fiter 4% T | ME toss W | S swons ay < | 2 |
21 e84 2% Fliter %% 23 xed 6 |7 Wﬁ/ PTEEE-T 3]
22 W ol “HE loss WA 7 4 R R L 3. L ge B8 4. ] 84~
23 ‘" Houslng Size "R loss WY 6] 4 LEELE 2 | Alu| B8 5 |80
24 Housing £ HElosswy {6 |3 T2 olg 2 | mumzoiwa | 3 |38
25 Filter &18! W# & loss W 6 |3 | mdmgoes | 2 vlAE ¥y 2|2
26 Fiter 4% MElsswa | 6 | 4 | vuasoes | 2 | muspagy § 3 ]38
27 LY Qoo wd | 7. )4 % A 3 4yl BE 4] 84
28 ‘Housing IWY | Afosswa | 8| 4 4% 8n 3 is| BB 5 | 90
29 a8 o of B} I M2 HEosswy | 6 | ¢ | mumgass | 2 | wumsowa [ 2 | M
30 %0tz - [oimUnetoss. w7 3 [ wmsoEe | 3. mussowa | 4| M
31 particle oul HE loss WY 7 S o OEY 2 A E Ol HA| 3| 4
32 joad cell #8 23 xd 5123 Wy oy 3 e BE 1]
33 HE 87 29 HE ¥ 8 |2 AN BT 2 HAl 28 2 [
34 HE 87| Ne HEosswd | 712 YR NG 3 | mwmssoga | 383
35 [counter sample WM | X & loss W4 813 AN HY 4 UM BB 3] 86
36 o DY WY | CABosawy [ 8| 3| uzpALNS | 4 recips 3 )08
——
FMEA : 2F0IL MS0| DA TQQAJASYN $& 4 2 D= Wos #
(AIDHs QOIS HADE M0IAE M)
Measure &t of oMATC

DJHEQ| Y's

S REQRAT. iy M

CS & Y4 (Loss ©al) 38930

l ETAR X°s ‘

ol R e Fogd] S e
1 @& Housing 3% & X - Housing 8/%
2 @& line WOI X - fine U 87
3 DY ME AN Y X 100mt 013t sample?&!é a2
4 Counter sample W 4% X 1000m! 018} Sample & &2 9%
5 i3 line OI X - Line b 35 Y
6 B O BY UY X - ot & Zg
7 Particle &3 Sample X 1000m! 01 8} Particle 3 & Sample

-> 400ml

8 R R Sampling W4 X - ¥ =Sampling® <
9 Ol 1210} 18 Housing U RFS x -
10 Filter RH 08 [H® Loss® x 2000mi
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A4 X-1 DMALC
& QAL X1 : 28 Housing (§/5) Loss
882 : &8 Housing2| |R/20 @t Loss&0| etXlE=It?
Analysis Tool : 2-Sample-t Test

L HO : pl= p2, &8 Housing® F/50! @2} Lossd 0 2CH.
H1: pl>p2, €8 Housing? US 0 Loss 20| WL
NPt N et for Eqpal Variarces
N N romre Two-sample T for C1 vs C2
: e HIN B L ’ ( 4’ N Mean Stbev SE Mean
[ /' ) g: / L c1 17 13589 4001 970
B ] RE / ‘,:Ev:-:;‘\‘ e c2 17 986l 3883 94z
. § o NP fuee oo Difference = m C1 - m €2
= = = = . = = bt Estimate for difference: 3727
= e . 95% CI for difference: (973, 6462)
o — T —— T-Test of difference = 0 {vs not =}:
- - = IAATGeTR T e

(P —Value ‘<@-Value = 0.018-'0F = 32
#:0.843 . P-Velue:0.906 22 5 Bu:;::e‘;;:led StDev = 3943
& 2B : P-Value It 0.010 (<0.05) 2, K522 RIS S JI28t0).
&8 Housing® U2 Ml Loss&0| WCt.)

24 X-2 BHELT
240X X2 : &8 Line (/%) Loss

82 : &8 Lined 7/50l M2l LossZ0{ S80I DIXI 012

Analysis Tool : 2-Sample-t Test

e Sy

ST 0 uie 2, @8 Line® /900 M3t Loss® O SBE UK B0,
HI: > p2, £8 Line® 28 O Loss2 0} Q& 0120,
Nt NrwlRARAY

Tosd for Byl Werirom

Two-Sample T-Test and Cl: A™, 1«

N Mean StDev SE Mean
A" 17 13588 4001 870
‘w 17 13202 4003 871

Pronebiy
Becousowew®
Bavppywnl

Difference = mu A~ - mu '«
Estimate for difference: 387
85% Cl for difference: (-2409, 3183)

S T . . nge= 6-4vsnol =
(P -Vaiye : 'R:0.843 3 ;s_“é‘“&“& g-";ggé%‘g 1-5:?l:e°'=dgﬂzeer?’8—vmui =0 785))DF =32
CR0.841)., 28 ks ahe

Both use Pooled Sthav =-7002
& ZE : P-Value JI 0.78(>0.05) 2, Rt ez HPIIE S HEBILCE
(=2 LineQ |/201 M2t Loss 0| && DIXIX Y=Cl.)

1RR
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24 X-3 REEIE
240X X3: 38 2 A8 SAMPLEY

&2 : 3 H A SampleZ0l, LossE 0l 0| 01X =21
Analysis Tool : 1-Sample-t Test

E} W &3 Sample®
HRE A2 #H8e

Sample@0| Yet
LossES Him &4
LSz, sampling

St Q4E XBUA BB,
L < HO:pl=300, 28 2 Al Sample® 0|, Loss® 0l &K 0IXX Y&l
HI : p1> 300, 2F M Sample&0l, LossH0ll S &= OIRICL
RNored Frobabiity Aot Cne-Sample T: C1
- Test of mu = 300 vs mu > 300
1 L Variable N Mean StDev SE Mean
g @ 5 "/1/"/ * ' (o3} 17 420.7" 20.79 5.04
£ T . Lo
L EE Varisble  95.0% Lower Bound T /PN
ol ) o c1 411.80 23.9410.000 }
3 . ~ 7’

~
~

-

& 2 & : P-Value J} 0.000(<0.05) 28, Rosnz ARIIE S J|28CH.
(23 &N Samplet0l, Loss&0l & OI&ICH)

24 X-4
E4eIX X3: COUNTER SAMPLEY
& & : Counter Sample&0l, Loss&0 S&0| DI XI =1
Analysis Tool : 1-Sample-t Test
el N

B

HO : p1= 1000, Counter SampleZ 0, Loss® Of &S OI XXl &=L
H1 : p1> 1000, Counter Sample®0l, Loss0ll & && 0/ C.

Nerad Pctpblay Pt

One-Sample T: C1

Test of mu = 1000 vs mu > 1000

Protmbaty
Bunwnenol

e
Variable N Mean StDev SE Mean
c1 17 9661 3926 952
s s ‘,.{ 3 \\, .
= SHFTLA variable  95.0% LowerBound T/ P
cl 7999 -0.34 0637 |

S -

7 8n4
(P -Value : :0.203)

@ & E : P-Value J} 0.637(>0.05) 22, 25X geoz HRIEE MBI
(Counter Sample2 0], Loss0ll ¥& & OIXIX &=C)
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24 X-5 DMAIC
E4&QIXt X5: 01 Line Loss
82 :0{M Line2 LossE0| =0 &S Q{X =012
Analysis Tool : 2-Sample-t Test

L HO : p1=p2, 01} Line2| Loss¥0| 80| ¥&& 01X X (=0t
H1:pl¥ p2, O3} LineS Loss¥0| 80| 9 && 0I&CH

NdRtiAY NraRtM e Two-Sample T-Test and Cl: ANioss, ANloss-line loss
oty e
A4 - ~ Two- sample T for ANloss vs ANloss-line loss
(p -Value : 0.843 e Mean  StDev SE Mean
_ ©0.845) > = ARNloss 17 13589 4001 970
F ’ _“‘,, \, . ANloss-I 17 13302 3998 970
F- I \\‘m:f;/ Pas T
* e Difference = mu ANloss - mu ANloss-line loss
=) Estimate for ditterance: 287
95% ClI tor difference: (-2508, 3081)

T-Test of dl"euance--{)-(vs not =):
“Value = 0. 21\.P -Valug = 0. 886‘ DF = 32
. oth use Poolsd SIDEV = 3999

* P.-Value : 0.997 22
BEMLE A= .

( GiDtLine LossE0l +80i Y¥& 0IXXN U282,

X=6 DMALC
BEHOIXIX6: Il BB Y Test B)& S
A0l & &0, LossE 0l S0 DIXIE=I4?
Analysis Tool : 1-Sample-t Test
LT 0, - 2000, 01T % FBOI, Loss O STE IV RECL

H1 : pl> 2000, 013} & 0|, LossB U &S 01 AT

Nl Practifty it One—Sample T: X6
Test of mu = 2000 vs mu > 2000

=
bt - Variable N Mean StDev SE Mean

s s e X6 17 4334 2995 726

2 o e

g : // Variable  95.0% Lower Bound T/ P \’
"3 X6 3066 3.21 ‘0 003 J
o Baspinta \»_’
e

A { oot} oA 4
e N (P -Value : :0,187)

,,,,,,,,,,

& ZE : P-Value J} 0.003(<0.05) 22, S95I28 AP Jié% J|2tetL},
(Ol & &30!, LossE0l &S OIRICH)
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24 X-7 DMATC
E 401X X7 : Particle Z8 Sample
A2 : ParticleEE & SampleZ(900,400)0fl T2} Loss2F 0| & 80| DI X{ =042
Analysis Tool : 2-Sample-t Test

PV Ho: p1(900)= p2(400), Particle Sample % Ol M2} Loss® Of S W& 01X K QHECL
H1 : p1(900)>p2(400), Particle Sample B0 @2t Loss® O SS DIACL

NPzttt

Two-Sample T-Test and Ck: Aii, EA
Two-sample T for Ail vs EA
N Mean  StDev SE Mean
Aii 8 156129. 21550 7619
EA 8 165889 29461 10416

R4
alue ::0.291

(P v

Difference = mu Ai — mu EA
. Estimate for difference: -9770
== === 95% lower bound for difference: -32770

& 2B : P-Value J} 0.768(>0.05) 22, &2z ARINE S JI2A8 4= ALt
(Particle Sample®(900,400)01 M2}, LossE 0l &g DIXIX =)

T, €9 - e T

=4 X-8 DMALC
BHRUTX7: 2AMI A0l 28 Sample®
AR ALK &40l 28 SampleF 0l Loss20il S80I DIXI =
Analysis Tool : 2-Sample-t Test

PN gospae p2, ALK 8140128 Sample B 0] Loss 3 0 S & 0N X R
HI1 : pixp2, ALK 814500 28t Sample & 0] Loss® 0f & DIXC

NeetRIHRRY NraRiaiy Test for Equal Vanances

Two-Sample T-Test and Cl: C3, C4

Two-sample T tor C3 vs C4

N Mean StDev SE Mean
Cc3 17 13589 4001 970
C4 17 13532 4024 976

Probabilty
Bcpbubewved

Difference = mu C3 - mu C4

Estimate for dltference: 56

25% lower bound for difference: -2277
~Tost of differenee-=0.{yg >): T~Value = 0.04
‘P-Value = 0.484_DF = 31

(53

s P Value :'O.QBé p=2-]
B .53&@3' el

iu

A
N Ll A Rae

@ 2B : P_Value J} 0.484(>0.05) ©2, R28102 ARG HABICH.
(ZAG & 400 28 SampleZ0l Loss20l J&S DIXX FECH)
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One-way ANOVA: C6 versus C5

Analysis of Variance for C6 PN
Source  DF ss MS F/l PN Bogidsof GBby C5
s 2 2921 1461 7.08 \0.008 (rreers e ety s k)
Error 12 2476 20.6 \f::"’/
Total 14 538.7 T 195
Individual 95% Cls For Mean
Based on Pooled StDev
Level N  Mean StDev + + bt
A 5 1990.00 3.81 S Gt ipmise L btk
B 5 1981.80 4.66 (== e ) 16851
C 5 1979.80 5.07 {-===-—- e ) 38
Pooled StDev =  4.54 1980.0 1986.0 1992.C -
1975-]
190
T T T
o] < @ (8]

24 X-0 BNEIT
B&0IT X10: Of Dt 2H2 0fl M2 Housing Loss&

a2 ol 42101416 PSNOI (2} Housing Loss 20| THEJ1?
Analysis Tool : ANOVA

P o w10y p2014)= y3016), 1T 212 O 2} Housing Loss® 0 A Ch
HI : p1(10)% p2(14)= 3(16), 013 220 T2t Housing Loss® 0| TIELH

NrdRbiR A NrdRitRAt NG Test for Equal Variances for C8

5% Corddance Fheveis b Sgmes Fackr Lovax

. -

, , Y
r _—Va‘lue: A:0.946, B:0.835, C:0.612)
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gZ- 299 - 234

=4 X-9

I T W S ey

DMATT

i A

Residual Model Diagnostics

Residuals

I Chast of

Residual

rIeRen

Normal Score

5 10 15
Observation Number

Residuals vs. Fits

Probability

esiduals

Frequehit:
Residual

REn;

T
B 6 -4 2 0 2 4 §
Residual

N6

~—

¢ R JNBE S AKX 2 TN SUA0IZ QI8 BMEQ XX BHe
HI8& 54.12% OICL ( SS(FX1)/SS(Total) = 0.5412)

* P-ValueJt 0.0090122 0f1 &t2i(A(10),B(14),C(16) Psi)&
Loss¥e X YCHL(HOE siLh= O20)

P T ap————

DMAITIC
T

PRI vy & mt Tt

=
=4 X-10
240X X10: Filter X 0l 2 Housing Loss &
2 : Filter WH 0| 2 Housing Loss2 0| &0l Y& 01X =042
Analysis Tool : 1-Sample-t Test
L.2H8 1 5o 1= 2000, Filter DA OI THE Housing Loss 0 &8 0 S8 0| X Q=Ch
HI1 : p1>2000, Filter 0l @& Houslng Loss&0| & 0f &S DINCL

One~Sample T: C1
Test of mu = 2000 vs mu > 2000

Varlable N Mean StDev SE Mean
C1 17 2750 876 212
Variable  95.0% Lower Bound T,’/ P
C1 2378

3.54,0.001 /
20.001

-

& ZE : P-Value J} 0.001(<0.05) 22, R2822 APIIEE I8t}
(Filter DXI0l @& Housing Loss&0] £=&0) I8 0I&ICL)
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Vital Few X’s

Analyze BHEZEEHS L 2 X Vital Few X's ): Pareto Chart -
Pareto Chart for C1

Count
Percent

660 422 387 343
A 49 31 2.8 2.5
86.7 915 946 97.5 100.0

Improve & &f(Vital Few X’s) BMALTC

[P RCs F vy

Analyze SHZS2HS £ 21X Vital Few X's ):

X1 |+ &8 Housing({5/%) Loss 2-sample t RoE Non DCE
X3 |+« 23 ZAE SampleH 1-sample t Fo8 Non DOE
X6 [« O (2T TestB) & 1-sample t KO8 Non DOE
Xg |- O3} 220 IE Housing LossE ANOVA Sy e
X10 |+ Filter m X0l @2 Housing Loss& 1-sample t fo8 Non DOE
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Non DOE TWEIT

o BN i s Bt

* Factor X1=& & Housing(R/F) + X2=& Line(R/2) + X3=2F ZAME Sample

1. U8
LossE 0l Y&E F= XSS Process A0 M XA X HEE B8O LossB¥ES 20l 8 8 2L}

2. ot BE

7 8 AEH cHet

2

X1 | ProcessOll Zti & B3FE HE Process A0 M =& LineB\Xi ¢
X2 - Pump/Housing/ U A}

X3 UG

pa
Clean Room
I1 o 8]

L)

g
3 0.2um(1EA)

FILTER HOUSING .
d JOUSING i :
FILTER HOUSI 2% 0.1,0.05um(1EA) D D
i
|

0 T NS 12 & 4pst

Non DOE DMALC

* 8 BIYEY chet

X6 [ O TBE NFY Test822 &8, | BE RecipeB 2E
-Z| 4 Loss ¥8 Al 3H0 et
-tH Y Test® IS &3

X10 | Filter X0l THE Loss¥ HiJ( Filter WH Al RS E LossB2 61 3N X
SN AME.
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Non DOE

o o s W T

bDMAIC

ERE

3.HE ¥

N et

fego

siazA/sE Yy

signed e msnel)

X1
X2
X3

Process 4 0IA =&
IZE S M B

S =

s 23 HAAN
dead volume2 §&
= WM ISy,

Z=E Mixing 23 Al
&5 QU dead volume &
M 28 HIO0IHE 0l M
Fo 2. (UE NBY
B30 J8s 0IXX @
H RA2 RE BR)

Filter NS 2E/CF/H
B3 B 28T ¥ HE
2 M0 & 24 338
5t W|g B (BFH2
BALHEOR HE K Al
Particle &&= Check)

e L DR

Non DOE DMAILC
3. 98 WO
X's i et Y B} AL/ R fI8 D eHLhEcHe)

A 2 (2000g->1000g)

ol =& Jtisd.

3) O 2= A ol
0 & Particle L.

3) BA S AAG 2
o ANoIXIo B ¥
S0 GHBO Ol E
O.(ME HB2 2a0
A8 0T WA FA

-1

OITt (O FA Test [BZ WM AU 2R . Z% 5BS Q BEE 2B
X6 [8) QB0 Ghet 1 (8 Sample 20| =@ [5 2 02 7= OB Y g0 @e w4 2500
R M, % A0, Sot aar LEE BO.
1) Clean HIO|H B 0|8
B0l 2 B 2ol
1) Filter D& Al &4 [Clean Bottlel]] &&=
Tl Loss®o 2F,
2) Bottle® 2 & HIEZ
i . 2) Clean RoomOfl Al |ZL &S0 8t8IC} 2 a8 Y BFEZ N
xio fiter WU GE  Hax02 oA w 50 22l A BS 52 1
Loss® i &8.

F 2 BtCh. (Check-sheet)
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64 19HE o] 43 44 PROCESS AAX 2 & 34

g egd - FA4

Non DOE DMAIC

b ik Simse) Dmin Seiid

4, B3 BOI
X's W B A4 (g) 176636 | 7H4 T 4= 8(%) 92.31%
& Loss¥(g) 13589 2IXIE M) WM& (%)
=8 3ty X1 3727
X1 =8 Lined MO0l &8 Loss® sgelel X2 ' 387 4214 31.0%
X2 AN H BH AL GER/B EXE-I X3 100
g 2 5
X3 31{"& ::%lzﬂgé ?'EHQ olnE wy X6 3334 | 3334 24.5%
o{7} 5123 X10 662 662 4.9%
72 eI & U LossHla) 8210 | 8210 60.4%
4 F LossBHg) 5379
MM FE M FB(%) 96.95%
e M HE S8 % Loss =
X6 |B @2 52 oA R AE WS N
& 0
HE =8 BHOE R
X10 |81 2 HME & Control 5%
Bat % KA O S1t

gl =4 DMALG

1. 33 24 : 3| BEAXS2 Sol A & 7
Regression Analysis: LOSs versus Press

Predictor Coef SE Coef T P
Constant 2070.12 7.70 268.78 0.000
Press ~-6.4600 0.5078 -12.72 0.000
S =5.078 = 8G.0% 83, 4%

Analysis of Variance

Source DF SS MS F
Regression 1 4173.2 4173.2 161.81
Residual Error 18 464.2 25.8

Total 19 4637.4
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Predictor Coef SE Coef T P
Constant -292.75 14.12 -20.74 0.000
Press 24.8910 0.9309 26.74 0.000
5=4 A-8g 7.4%
Analysis of Variance

Source DF S8 MS F
Regression 1 61956 61956 715.00
Residual Error 18 1560 87

Total 19 63516

3|7

= A4
(e |

T S Ty

DMALC

2.3 2" EE

‘% 817 2YO FAE F60 DAY WL Y J

[Linear].
The regression equation is .
Loss = 2070.12'~ 6.46'Press. o

-8 =5.07845  R-Sq=190.0 %

R~Sqladj) = 89.4 % -

[Quadratic]
The regression equation is
Loss = 1843.52 + 24,44 Press — 1.03 Press+*2

S = 2.70885

[Cubic]

The regression equation is

Loss = 3225.62 —~ 258.95 Press + 18.095 Press+»2 -
0.425 Press#**3

R-5q=97.3% R-Sq(adj) = 97.0 %

S=1.13754 R-Sq = 99.6 % R-Sqfadj) =99.5 %
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%74

g &4 bMA1C
517 28 25 Z3

Polynomial Regresslon Analysis: LOSS versus Press

The regression equation is
Loss = 3225.62 — 258.95 Press + 18.095 Press**2 — 0.425 Press**3

S=1.13754 R-Sq = 99.6 % R-Sqg(ad]) = 99.5 %
Analysis of Variance

Source OF S8 MS F P
Regresslon 3 4616.69 1538.90 1189.26 0.00Q

Error 16 20.70 1.28
Total 19  4637.39

Source DF Seq SS F
Linear 1 4173.16 161.809 X
Quadratic 1 339.49 46.265"
Cublc 1 104.04 80.402

3 24 THEITE

2.3 AHRRE EHS
< Particle versus Press >

[Linear|
The regression equation is
Particle = -292.75

q(aqn =97.4 %

[Quadratic]
The regression equation is
Particle = -38.925 ~ 9.7215 Press + 1.15375 Press

S =8.16655 R-8Sq =98.2 %

{Cubic]

The regression equation is
Particle = —~3693.36 + 739.595 Press — 49.415 Press»*2 +
1.12375 Press*»3 i

S = 5.03979 R-Sq=989.4% J
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3|7 A DMALC
“37 28 A5 21

Polynomial Regresslon Analysis: Particle versus Press

The regression equation is
Particle = —-3693.36 + 739.595 Press — 49.415 Press**2 + 1.12375 Press**3

S =5.0397% R-5q =984 % R-Sqlad)) =99.2 %
Analysis of Variance

Source DF SS MS F P
Regression 3 63109.5 21036.5 828.225 0.000

Error 16 406.4 25.4
Total 19 63515.9
Source Df Seq S8 F
Linear 1 61956.2 714.999
Quadratic 1 426.0 6.387
Cublc 1 727.4 28.638
SH E2H DMATC

< Loss versus Press > < Particle versus Press >
Residd Mo O Resiclel Modd Dlagrostics
Nnrd B o Reskl s |Cratof Resddls

[

Residual
Residual
Residual

P N R

2 ] 0 1 2 Q 0 a
Norrd Soore Coeavatian Nrber
Hsfogramef Readiels Resid.dsys fits
) 6 o
2
s
-1 4 o . . .
& .
3 3 B 0y e
B0 @
@ 2 &
o
1
1 N 0]
2 > o
20151005000510152025 160 160 190 190 190 1280 5602500255075100 o 0 W W
Resided Ft Reidd Ft
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fol

A

X 7 e o e g
b

L

RegessonAdt Regesiondt
tos =2 2-646Res
Rafide=-2275+24.801 Ress:
S=5(0786 =900% =804%
S=9X61 R9F=F5% RYa)=F4% R Rt

]

|-

-/
Y
yil

Loss
./
7/

_______-'./___

v

N

B

e e e

MALC

fod

Improve SHH Z 1 K9
J

rProcess He ArE

N H N R
> o >
St O CRTT T
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Improve St 20t 29 FHETE

R HH e

Y By b oo USL:6800

e
85.6.

i

. B.BS
°n

1
:

3

I
i

?

&
FER]

TRRY, 9 TEEY
i
H

E.Bii

ucL 17000
A0t &8 2.34
DPMO 200,641
>8 92.16%
Improve CHAH Z10 DMALC
HddE p R
1.&10 BH A
1 nx K
2 [H =2 2H 1) 28 33 HH
1) 2M2 018 B Y .
2) £& Housing U Loss &4 2. RHl =& 33 HA ~
3) &8 Al 0.2um Fliter ALS V2N 0l 38 @8 2 2d
2) &8 Housing W Loss 25X e
2 =8 84

3.&8 5 ZF TATY
1) Sampling Loss&4§
2) BF 2 M Al2t AL

3) =& Al 0.2um Fllter AL20 2 &t
HE 32 50 2y

3. =83 TF AN Y
1) Sampling Loss Ol Y22 =8 &4
2) 2T AA A0l 10 N2z dag
84 9 02 B2 S B,
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& ¥

e Y.

A7

X
sy e+ e s e
FMEA UPDATE DMALC
“ v g|w g(#(R
2EMA G HAH wAE AW 1] wAH ¥ LI ZT (3427334
€2l npuanm | amwe wow | Flal e | 2] Cauga | B[R[EA | SToy | WM A A g E :‘:
1 E R -] Rxyo| Was | 5 4 HY miss. 2 HUES WA 4|0
}_7‘ 289 RE W 8 5 AR G 28 1 Hac @2 211
k] HNA g2 By | QW HNR AR LL-x 2] 6 4 YR O 28 1 LE R 1) 4 l‘ 3
4 AL wu Y ayxe | 53| wawras [+] wwwaun [2)[]b ]
5 moasgey| mzew | o | 3| agseoss 2| ayae | 2N T
] waanas | asowwu ] o |3 | agsonwen ]« Janzeaun [T =N vl Jeusena] 1] 2 2 1
7 sumotog ¥4 | Rboawd 6 | 4] awwnoes |4 [anseaon[ls [oi] oo | €T TTSERREE T, P
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12 28 R=yorppE | 5 | 4 Y miss 3| NYES YA(] 4 J W > bl {«_13 B2 6] {
— — TR O O1-54
13 IR sp/Ee =9 LX) L] 3 XA HA 2N 4 | uyEso 9N ):‘ krd ( J T I
u o.am anny [o]o] wauers [ o] soamnun |- [ [oqwunna] A58 Vagmerf s (2] 2 [
15 Pump 28 NE XY 5 4 e ol 3 WY BE WA Ol X r) ]
1% davaen | agoews |72 ]| cwwom |3 | waewn ’a 2| MUARS ,;n:gm suzgan| 2 | 2 fv 4 \
1 283y Vv i
7 s=ya Reoswy |5} 2 [ BT 2 | wmazawa |1 IN A
| s
18 Pump 2t LEX- “ 3 Yy ol 3 Ly-E L3 3 \r\
v ¥
P e e ey
FMEA UPDATE DMALS
1 rousio 55 |12 e Ve ]3] wama [2]uwmeawn]a]p M
20 riter izt e [T0 ot W] 6 |3 Jaw mzome] 2| wasaa [oflfH) i
21| ¢428 | Fer wy | By xe | 6]4lananyon|2] wasay |3 ‘i | WLk
22 wggol [V ew W 7| 4| wnsn [3] weime |) ‘”;;gmﬂii‘“ 1 |
23 Housing Sze | TR 0% Mo TuT wnan [3] wnias [p : L AL
24 vousng ¥4 [ 12 22F Yol maos [2|meseaan|p ] | )
—] A
25 Fiter &3 #% "*”;s Welslouszaze]2| swasea 2] 3 HEE = N
1 RPN &0 i
2 ruer #8122 V6|4 Jaxm na 2] 2 fuusea guf s fe] || w
— - o
7 W wol ""“' 7 4] wnen - [2] wime Jofos] FRT mﬁuw;au A [2[2]+]-
28 Housing 28 ‘°" e]a] wnen Js] waiae fofsf | ¥
20 ofn) et 48 "*"’,;‘ Tel«]onzzoze]z[nuzeawifz]] 7
o | e Toss | SPENEE UEy [T REA
30 | qgom | Huen TN 712 lag seoge| 3 |sumed ga)s ;gaﬁm poosonanl @ 212014
3 patcieout |02 0 Y 7[s| mmw |2|mumewas|s|e \
32 foad coll 88 | B Xet 3] wmos 3] wwas Fifel |
33 AE 8712y | RENE 2| aswy |2| #a=me [F{] [ ]
3 agsnme [1F55 Yo 2| aunue [2]|vuzen w}: 53 ‘ |
N N counter .
counter sample |4 & loss W 4 [j 38 vagjolew | HAER |, |, A
35 P 813 Ay BA RE K mnbvi 2005.08.30 s !
A & loss 4 i]usu dx] udd [ Au=E [, P
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s § et e — TR

DMAI C
POV RPN

|

olnt & my e za |
{Counter Sample® &3) I
I

" A L |

[N U PSE SOCII P N .

P [P E

e 8,8 2% DMATLC
Baseline(Ji¢d &) Goal Result(i {4 &) B

COPQ : 60,885,000
DPMO :80,757

B PBLossE : 7.84%
Sigma Level : 2.91

COPQ : 23,813,000
DPMO : 35,930
B LossE : 3.00%

Sigma lLevels : 3.38

COPQ : 23,686.0008
DPMO : 35,930
B2 Loss& : 3.05%

Sigma Levels : 3.37

COPQ : 37.199.000% |
DPMO : 44,872

B LossE :4.79% |
Sigma Levels :0.477

€% 2 =0
-~ : :
wmf &, 87.00%.
%M
)
RO [ B
20 N
w0l b R ENF T
su(nrsg IEEERERER

=24 gAth%
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