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The Optimization of Chemical Treatments through the Six Sigma Innovation Activity
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Abstract

L Company is producing the second sept part, Shadow Mask which is the chief part of CRT
in TV, Monitor. Inside of the CRT part, Shadow Mask leads the electronic beam to express
the three primary colors; red, green, blue, and it is the core part to embody the colors. In
the etching process, it produces this part with manufacturing by eroding the iron chloride.
Even though the iron chloride is harmless to human body. it is necessary to diminish the
amount of it on the view of preservation of environment. In addition, by studying the method
of the dispossed liquid process, cutting down the manufacturing cost is a necessary task on
the aspect of reconsideration of competitive business.

This study shows the case that through the six sigma innovation activity, it reforms the
following the former processing flow, and it reduces the amount of it by improving the
efficiency of the iron chloride. By rationalization of the standard requirement cooperative
company, it could cut down the manufacturing cost in the cooperative company, so it could
promote the common profits.

S0l : A= mh23, AT, F3HE, 6 Alavt HAEF

Key words : Shadow Mask, Etching Process, Iron Chloride, 6 Sigma Innovation Activity
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L719(5)& TV, Monitore) 8 #AE3F9l CRT(Cathode Ray Tube)e] 2¢hARE<4)
Shadow MaskE AJ4F8l1 ¢t} Shadow Mask: CRTHE-E oA A=} o] Red, Green,
Blued] 49l4g ERY 4 UES AAUE Leadingsts 4TE 30, 2eh 78 2
dog Y FFoloh o AFE A A% 718 FAHL dARY €
InvarNig} )] 2% 2Yd& AR dlo] W) 23S T X351, Shadow Mask¥ 4
& Photo Mask2 :=338t1 @4 A8t A AFANA dspEz FAHANA AFE 71s
gt o]oh e FF S AMR3tE FAFANA A8 71A] FFol thF AR EHY, 1 F
7Hg Bol AHEEHE d3HE e B QA Az Fasitae AR §HRA S
A 2 A FE HFAH o2 A Hart dok oked] 2 HYAe LY E A8
o AxA7HE Eole AR 7Y% AY A UM dag AAG & 5 Yok

£ d7E 6Aan A8FE T3t AARYH HEH 2 T4 Flows /AT
24 43t 588 PAANA ALRHE Fola, HHAM AXStE 1§ Selsd
oZM AZYNE EFo] FF olYS =R A AlF@Folt) F G3HE AL I A
3 R AEE Ve iEE AP 2 AgA vES FAAHL 28 8B A
g5& 4¥snA F03 Alle} @ 4 Aok E AF3A)E VOB(Voice of Business)&
Z0o2 AR AAT Logic Treeg ©]83t FAE AAstA(TH 11 F=),
a%F OFF AHES 70%0]/d-2 AR et d 8 BAHEFE CTQ(Critical To Quality)= A
AT

ARE CTQel 9ata Rulg WAL 9lsh A% EAg A7 Quick Action 7] 9}
71X 599 34 HH3t AA F R&DEF FA 2 AAEHAD Quick Action© 2=
FH A FF8t2 e G #enFd A IS ANPE, HA A
ZY71E 2922 EEVIE 2E T NS 4 FRAAE qaE e 7 A
o FA R 8-S Lined 2 il vuE st Aoz Y %S &
4 & UAJTh ohgr] HIF A d3hd  H g YSystem] DRS(De-Ni Recycling
System)& 70d3te] AT HEFoeN THHNE 4E3HAT o3 AANZ
HAHE 6 Alavt F418F Process] DMAIC(Define-Measure-Analyze-Improve-Control)
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[22! 1] Big Y &7 Logic Tree

. #A)e] AA(Define)

1. VOB & CTQM N

Shadow Mask+ o A= LGriol Z2(F)0] Y 3tA, 54+ U E(DNP, DNS,
Toppan), |5 (BMC), f+HBME) 2 T3 425 JA7 AAANZ FF3t At JZ
Display®] Digital3} 3=A]=2 PDP, LCD, LED %9] Al9F /f2 A Ao] xL3) A1, CRT=
FEE A ATE S BoldA A gAY AF &4 0] st A) ek 71E
GAEY HUEFE T8 AT ALY} A AFALE $13 Cash Flows] g
o] AAstA dFHUT. B JdT7FHAE olH uwiAcly AGAFHAE sntoz
Logic Tree(Big Y A/NE A/NE A5 AAFAAZ T8 FYFEN d3bdA 8538 2
HAZES CTQE A3kl AsMetslch Big Y Aol g o]&4 wiz e ZFuedd
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[8] 5% )(2004), “Big Y ANE TF Yield F47 F Fewo} 918)

2. CTQO] clist Yo & 7H(Measure)

CTQSQ! “dshdAL-8-2d) tf3te] 4M(Man, Machine, Material, Method) @ Aol A i & 3

7% 54 8% (Fish Bone Diagram)2 A7\ 3t JAAES 2&3 (19 203=), &
Aol gt APdolx, dFEH F& B4 A% HA] & F2o2 EFIAH

| e
ns;m;n R &% Return box
ause3N

Cha’ Nozzte 3l

) EI

Spray nezde
PRE N
Nzs syl s gog A1 43
Nenee 3y
any a7

[Od3 2] 54K2921=(Fish Bone Diagram)

O D3}sHF) ¥3}3 Ni Spec A7

O DRS H&

AAE CTQAAE 9% YA &5 W3S AT 27, & 79 Quick Action}
FA9 7184 FAZ ANEHAJSG YA FASE A5t Yol o 4 U, vo]
B £33 AYE AR5, dole e AFHE R A8 M SHE T g A
g 2 AALE FAsPrh
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m. 7§41 &-F(Measure-Analyze-Improve-Control))

1. Quick Action

WAE 78 #HE Aste] L7]de]l AZHA AAgte dsbd del #Ao] o5,
A5H2 e N2 =A195E T A2geHE e HE)9) AR FBE BT F9 Ho
A& AN TPl i 71EE weto s, ol FHAL AzA7e] vlX
T 9%l Im, AL o]8F AACE g AR FEHI AT 7€ A
Ni o3& 300ppme] #2] FHLE YuHA, Hfe] F§{FS 15000ppm 2 7
Hol AT FAHZ ARt 2 FHAH FAAME NI F/HF 2ot 1 &%
of &g 7]Eol Az B e Ao FE Ak wEA L71ge 4 7

o 9% F= J=2= B FHE FUI2 3L, N IR B &S FF2AY

TAE Ws7] fs) Ni ol e A dFE 2AEIL &, AF A
g2 71F< 18,000ppmo] de] 2ANAM YA FA S E(YY RAFL g1
37] 918 BT A 4FE ZASHTH<E >F ).

<E > RAYISEE 24 Ha
Two-S8ample T-Test and Cl: ¥IS =<, Type
m2

16000ppm (2 &) 18000ppmel BIS /T HH
Two-sample T for VS H T

Type N Mean StDev SE Mean
new 8 2.34375 0.00916 0.0032
old 7 2.335000 0.00816 0.0031
PDifference = mu (new) - ma (old)

Estimate for differenco: -0.00623

93% CI for differenco: (-0.013599, 0.0034%9)

T-Test of Qifference = 0 (vs not =): T-Value w -1.39
P-Value = 0.189 DF < 13
Both use Poolea Sthev = 03.00872

* NS SO0 OGR R4 BUS4E }0 28

Ao Ni g3 7152 18,000ppmo] 312 ZAs}H T Psha o] B uke £5 o=
FFol vF Aeg ZES A& F UNTh AP AA o wrel, A8 P4 Lines] x7)
AR A3 71E FFES A7 e AT, 2] 98 Y1 B
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% 77} Line3 ™%, B CRTS- Shadow MaskE + AAbshE INVARE T AL-8-3Fo)
B 37) Lines] 034 A48 A% U7 G348 AL FAY A VEAS(C
2% SIS AW S FAE 23 Lined F2o| 2 £& Aol7t FAHU D,
CEEEEEEEERE EEDRENE LR L OEE R ST ER )
23T 2] @ Gage R&RS AAE 23, #5719 WFo| tha ort 4
4 2 247} gidn BRI IR,

DATAN Q% N O ASA(ANOVA)
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ﬂﬂﬂﬂﬂﬂ N
n e
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A 1om ] s Oefow o
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hoRR ax =85 Line
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s AN T

{J2! 4] Pit= 23lH Flow

d3hd Flowol A 2+ Az 2k HFBe)E 54, B4sta widy 557
dABt 24T A, Ao g FFH He] 55 wE 2 x| o7t EAUH
ATH[TE 413=2).



<E 2> Lined 2= HWEAM Za}

2N EM: M2 O Line, Pit
DF

SS HS F P
2 41.1312 20.8656 14.16 0.001
2 0.6645 L3322 0.23 0.7939
13 18.8817 1.4524
17 60.6774

.205 R-XE =68.88% R-HS(==F) = 59.3i%

S E& TR0l

s
18.8367 (
21.2233
17.5783 (————me
16.5 18.0
8 =
ma 8= EZ BRI
19. 4700 ( )
19.0083 ( )
19,1600 ( )

18.20 18.90 19.60 20.30

<E 3 Lined H|E b|uEA Zn}

Mz=< AKX 23Ol E: Line, Pit)

ngs

B4 ZM: Ul E Of Line, Pit

f

DF py NS F P
2 1.33 0.695000 19.22 0.000
2 0.12 0.060000 1.66 0.228
13 0.47 0.036154

17 1.88

. 1901 R-X& = 76.26x R-MI3(Z) - 68.96x

BE HE TR0l 28 BRop iYW 95x CI

fea
47. 583 [ —
47,0833 (—~———r-—-)
47.7 (== ——— e )
47.00 47.25 47.50 47.75
me S BT BRI 218 BIo| Y 5% CI
47. 4667 ( )
47.3667 ( )
47.5667 ( )

47.25 47.40 47.55 47.70

mMESE 4% JEILE; Line, Pit)

B RPN

.
teapuanst

W xm we T e xm  ew
psmi psm2 psm3

(2 5] T2 d|uEA Axtazl
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Line'd D2 4 BUE J|[Eo= Blud A3, /A4 gl A2¥ Lined] %8 &
o] 7 A3 AL FAAY & YNon, TAHA E4E ) B A, Fado] At
Lineo| F915& A2 & B 9A AAChambero] 4] Az > ZRAZ > Hf AZzE A4
" FxoAM A FFol 2AX AT IR et AAY AR I HA AFxR
Bo] FEHE €& 550 YA e 5’}‘1‘51214@ 2>, <& 3>, [1¥ 5] %‘:‘é)-

712 8 Processol A} Shadow Maske] A FAFEHel TN Bghe mejste] @ F2o)
Aol HAHst kg AR AL, wEe] FREAEE
A3 F U

OH“
o
2
ol
ol
)
=
olo
t:o[n
o
il

HM =2of Lined m2: 24 A4}

4
ol B EA: Ml=x< O Line, Pit

X DF SS MS P
Line 2 8.5203 4.26014 I EI7 0.002
Pit 2 32.4715 1.73577 4.51 0.033
Xk 13 5.0050 0.38500

&3 17 16,9988
S = 0.6205 R-AHS = 70.55% A-HS(SH) = 61.49%

oS BE BRI 28 W2ol JHE 95x% Ci

Line hes
osml 18.8367 (== - ——— )
psm2 19,1783 ()
psw3 17.5783 (—————v————)
17.50 18.20 18.90 19.60

&= BE WA 228 BP2ol MY 95x CI
Pit B + +
gHSY 19,0400 N —
=X 185850 s
& 17,9683 e —

17.40 18.00 18.60 19.20

<E 5 JIM £9| Lined B0 A ZH3}

Ol 24t 24: U FH Ol Line. Pit
DF

&R ss us £ P

Line "2 0.074444 0.0372222 2.87 0.093

Pit 2 0101111 0.0505558 3.88 0.047

<Xl 13 0168888 0.0129915

&EHl 17 0.344444

S =0.1140 BA-H3 - 50.97% R-AB(H3) - 35.688%
E BEE WA 28 ™R el DR 85x CI

Line o=

osal  47.5833  ( )

psn2 47.B167 ( )

psn3 47,7333 « )
47.50 47.60 47.70 47.80
S BE BHXI 228 BZel JHR 95% Cf

Pit ma ¥ .

BHOY 47,6500 ( )

= 47,8500 ( )

88 47,7333 . ( - )

47.50 47.60 47.70 47.80
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A9 B ARl A, /N3-S s2E9} v FolA EAEA Aot v FEL TF
FFHxHPooled Standard deviation)¢} Line®d 4 2] 37K Confidence  Interval)o] 7+A 3R A
Lined HFA o A& o2 FLeA Jdd AOtH<E 4>, <E 5>FX).
oje} Zo], INVARH & ¥4t T4 370 Lineol] tdt d3td w8 548 BA3Q
oz vlmatdon, okt Lined] £&E 0%FIAIE AURYE FHsATh

\+9

s

3. DRS(De-Ni Recycling System)2| QIAIXE

LA A F 8 Project® 3137+ 88312 DRS(Di-Ni Recycling System)E &3} 24
Systemolt} 24 FANA teE A Algsidol YAGasE FUste A2
GAIA Ado g AL 715 31A] 9, CRT(Cathode Ray Tube)e] 543<l Drop, Doming
o 3L BA 37 98 AR FHL NiE 271 hvarFF o2 BA T e,
52 3 dslde] E¢EE Ni &i3Fo]l 718 =l detd E4E0 doz q
g o Q5] Aol i Ptoz Gt AYFAHAA Nig AAE 7o e
A HARAch F& Gas Fho AT A2gsHE ] AL AL vgozx HEEA| L,
o222 Nig] AAdE ddlHoz B n&o] 4 HAU
m2bA, Ni AAE A4 LA A RHIGY F5ATE T3t FaYEe 3
A3, 53 2ol S AT & AU FLER A8R 9J(2002), "AE 9] F

RS

rSL

als

1) -A52

O AHEE F3kd 7o F d3AYE S dsAolEE 43

@ Solvent2 F3}Alo] B & FE(FH:FdstA ) H &, g B L)

Q 27 dAolE &4 52 HFE(H :Solvent, 3 F-F3}A| o))

@ Solvent Recyde, &< F3}Alo) 55 A Setting T AALE, T2 & W7y
£ %3} Recycle

® 93 84E & 2 535 F QAT YoR Ax F A= Y
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2) A7

@ A8 g3kd F9F dAYE S dEAeld = st
@ Chemicale A}E3l Nig MeRoz AGAA A%

@ AAYA] ZE Chemical AA(FTI/FZ) & A=Y Setting
@ Ni 338 71Z/9z 24

-d a9
+ Solert ,&.‘ 8 Fmr Il

o3 7Y
7777 Jlreceas Oy Jrcn ¥ | an racmrL_. A
FeCB 3% FeCRICH ¥z F2FkCh| m23 Sethg =
FeCl2 B% — .
[m 15:05% ( FeCh 125% 28 2= ~FCls 45.5%
[recu 02s% mold Hi RIS
M 15:05% NCE Be’ =|w «soppm.
h NS “F-HCL 0.5 £0.3%
EX T ER I LIEL L | > NIEH"JL_. NICI2-6 HZO
;):2+FRFalCoat|g AEZ 3 HI-Compound

(32! 6] Ni H7{etey

Ll E NiAAS 899 £92 58 2292 55 Nig 2991 $38 Nis
Fool AR(@A NiE FEeE 7122A, Nk 538 952 A g
(Solvent)& H7Hshe] Nig HEshe] £4Nig 42 P02 HEE Nigl Auviz ¥7}
g 2D & AT 61FR).

T4, DRS 24402 43ae As AaAs dshdel 99 e A5
At mlge] &gl He A58 ¥4 540 td FAo] WL, Shadow MaskF
He) AR RF @ WA Gl 4% AR olo} shich kA 27] DRS F5%
Hoz 4ate dshdel Pilodste @ A, 71E] Fd 2 Hol7h uehrton], ¥
Age A% B4 L ALl B FEIAE AReA AU NRE).
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* 0l B8 #YY

COKerosene S8 4

HEESHE sl

YAJNARJ] Ni HES 93 Solvent9} Kerosene] 3t &3 & A8 93 &

& Pilotg7 275 EUE, P HALS} Team Activity 5 0.2 HF7} Work Shopg &
8to] AAE =531, QU Lab TestE F3t¢] DRS JAHA 8- F8 A2 A% 2
7}, =3 Q& Shadow Maske] B2 EAZ 4719 FrAAKY)S A 39 Hgo
2 A 371 FRHEFEYD FAY AAAAXK)E AASA HAJYH<E 7 =).

L=,
TE ICPRHIE AHE3 L, 93HE T34 $4 € SE(ppm)9] dlojEje] tig A3
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Gage R&R (ANOVA) for chta Ay
Toerwos
Mac:
Crrrponerts of Vierviation ByNO
™~ (7] | sCormtuaon 2 *
/ [ TR a -
i % £3
& 7 =3 e
7 B e N
[ » «
CspsRSR  Fopeet  Reprd  FodoPut NO 1 2 3 . 5
R Chart by Pecpie By Peapla

NERNY
INEREERENI

3

#3848

Pecpls 1 2
Peapie®NO Interaction

=0 Pacls
24 =3 /i
izg =3 1
133 R /
- E 121 SN/
£ o ] - N
& m ] N,
10 — w0 - >

NO 1 2 3 4 s

4 StdDev Study Var %Study Var
{ Source {SD} {5.15*SD} (%3V)

] Total Gage ReR 4.260% 21.940 12.15
1| repeatability 3.3091 17.042 9,43
Reproducibility 2.6833 13.819 7.65
People 0.8588 4.423 2.45
People*NO 2.542).  13.092 7.25
art-To-Part 34.818). 179.313 99.26
Total Variation 35.0778 180.651 100.00

ki Number of Distinct Categories = 12

{32 8] ICPEH| Gage R&R

o] ZA Ffo Ui AKX FAHY WF uiy] 12.12%= AF7] AHEHs B
99l 20%0)3t8 wEeta g, BHE w3 124502 HitEo AS 2 AHE7EEt
=SS L) e =

dAFHE 98l AP A H(Design of Expenments)— Hgsted gojo AF

Solvent9} Keroseneol| tidt 2212} 2302 23] B AR & o A o] AAAo] 4

F& Etching Factor} FAEA L AR} ZIUREE FHsL, &4 FTEE 40

A4 H e BEES 397 HAI8te Aol gidte ol ERS 2AE ¥, 95k A
9>

gulAl TR 712 UAAATE (<E T, <E 8, <E
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<E 8> Etching Factorof cH3l Bt Za}
Y 48 2Y: ef (§ solvent, Kerosene

292} 1‘:1’-%’ T W
solvent Dgg 2 100, 1000
Kerosene 13 2 100, 1000

1ol =Z& HSeS AE)

10

efoll gt 24 24 (HEE8

&3 DF Seq SS Adj SS Ad) MS F p
solvent | 0.0126303 0.0126303 0.0126303 30.24 0.005
Kerosene 1 0.0017740 0.0017740 0.0017740 4.25 0.108
solvent+Kerosene | 0.0005689 0.0005683 0.0005689 1.35 0.308
2A 4 0.0016708 0.0016709 0.0004177

ks | 7 0.0166441

Solvent? E.F= &340l UR.

S =0.0204385 R-HS = 89.95% R-AS(+H) = 82.43%

<E O EH=go| chl 8t

AU MY 2F: ra O] solvent, Kerosene

Y
H

29l %’r% ST U

solvent DEE 2 100, 1000

Kerosene D& 2 100, 1000

raffl (HEH B4 24 (HEE 2181 =52 HITE AIE

&X DF  Seq SS§ Adj SS Adj HS F P

solvent 1 0.36125 0.36125 0.36125 12.57 0.024

Kerosene 1 0.0M25 0.00125 0.00125 0.04 0.845

solvent+Kerosene 1 0.01125 0.01125 0.01125 0.38 0.586
Rt 4 0.11500 0.11500 0.0287%

A 7 0.48875

Solvent®! E¥ T T (Ra)= 4 H0| US.

S =0.169559 R-HS = 76.47%x R-MS($XH) = 538,82%

<& 10> o|=& &atol| s Zo}

QY 4y 29: sub-g tll solvent, Kerosene

=] 73 $E Y

solvent 1[E 2 1 oo

Kerosene D&E 2 100, 1000

sup-gll CHEH 24t 24 (HHE sl +HE HIEE AR)

& DF SeqSS AdiSS AdiMS F p
sotvent | 0.004089 0.004080 0.004088 0.62 0.475
Kerosene 1 0.000357 0.000337 0.0003%7 0.06 0.818
solvent+Kerosene 1 0.001170 0.001i70 0.001170 0.18 0.695
SR 4 0.026326 0.026326 0.006562

% 7 0.031982

20 PVC,IE SHIGA Gi4asl= 0lES S2UXE= S
S=0.0811288 A-HI3 = 17.562 R-HI(2F) = 0.0
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919 &3} BAL E3lo SujAR Q1% )Y FHY 9P Eiching Factord} ¥
ZERa)7} 9L v Aog AYHNUY, 20 AT 71FE AAS Uz Fdoh

7147 $AA Etching Factors} Rae M2 238A7L Q& Aoz vehye. 18
T P AQFTAY SolAE AT T, TS UM BFES Y
3 AA P ZEHE 7t s Fr9 XQA F MANOVA B4 53l
9d e AxE AR E SFYTH<E 11> F).

<E 11> MANOVA 8A Z1

AU NY 28: ef, ra O solvent. Kerosene
solvent0fl CHEE MANOYA
s=1 a=0.0

n=05

DE
AE 243 gt F + 2 P
FIA0 AN 0.10948 12.202 2 3 0.0%
Lawiey-Hotel | ing 8.13438 12.202 2 3 0.03
PillaiQ.{"E 0.89052 12.22 2 3 0.036
Roy2) gt 8.13439
KeroseneQil CHE! MANOYA
s=1 n=00 n=05

DE
AE HE SN F = 2 p
A0 HA 0.46154 1.750 2 3 0.3i14
Lawley-Hotell ing 1.16667 1.750 2 3 0.313
Pillaiﬂg‘%}%‘ 0.53846 1.750 2 3 0.314
Roy2} & 1.16667
solvent+KeroseneQil CHE! MANOVA
s= »=0.0 n=05

DE
AE 23 ENg F £ 22 P
340 AN 0.58331 1.028 2 3 0.457
Lawley-Hotel |l ing 0.68%46 1.028 2 3 0.457
Pillai°;f','g 0.40863 1.028 2 3 0.457
Roy2l &HH 0.68546

A ¢ Zxjel| wel, Etching Factor®] 7€ F4trE SR 4 3WH 2k #AE AT
AR AAE AR FOZN, Solvent FHFS 342 ANAFTHY AzD7te} A8
100ppm . 2 A5} 11, Kerosene2 At 713£<1 1000ppm o2 A3} 67197ke] At
£4 & Monitoringdt 27} 71& FAEZA T FARel7t giem, FHALY AzFTA
A Qa2 FYAA 59 dd3E HEta S Py EFE Ak LA
£ VE(Value Engineerihg)’g‘ Iz N AuE X33 71E Ax7u 9 65%E FrlHoz
A & A HJ2 Q7 BRFHE 219949 NHAEAE BRET 7195k
<E 12>33%).
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sEAERE | ABMAMERGAMIN | aREEOH) | Houkdt | gt bl
R
ST ERZE SN Nemo ) otm | owe POLE
SHOTIEEN ST | . Biwg | g | ove PELE
DA AR Diwg | Gme | am HELD
Kl - T i 20
) @mior
TN slelzirls

AnHo g, ¢ ProjectZF S Tt AR d5hd FYHFE swrtd 24 &
AN eH, He A F A R ALEES 5o AFHEFAR A 71HE 5 QA
At
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