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Applying TRIZ in performance evaluation of manufacturing systems
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Abstract

Manufacturing management is aimed at efficiently utilizing resources to produce
products with best quality and lowest cost at maximum output, so that customers will have
optimum satisfaction. Excellent manufacturing management is an important factor to
guarantee a high quality, high yield and high profit product. On the other hand, how to reduce
costs and maximize production performance is one the core managerial aspects while facing
the highly competition market. The purpose of this study is using TRIZ (Theory of Inventive
Problem Solving) to systematically modulize the operation of a modern manufacturing system,
and further to analyze problems and generate possible solutions through the Substance-Field
Analysis and 76 standard solutions. Results indicated that TRIZ problem solving tools may
generate some feasible improvement for the manaufacturing systems.

Keywords: Manufacturing management - Manufacturing system - Theory of Inventive
Solving ~ TRIZ theory - Substance-Field Analysis
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fi'ﬂk?’? rfé’:F'& iF j—%, '-"E’r”kﬂ_:,o
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1-1 Line yield

A 4

1-2 WAT yield

A
71&“
A

da
\ 4

1-3 Chip probing yield

2-1 Average cycle time/Layer

A 4
[
Pl
w
&t

\ 4

2-2 Theoretical cycletime/Layer

3-1 Average mask layer

5k Eed
ek

\ 4

\ 4
Y
i1

WizAg Fe 3-2 Average process steps

3-3 Feature size

4-1 Wafer/Month

\ 4
|
[

R

A 4

4-2 Production layer/Month

4-3 Move

5-1 Target hit rate by volume

“k
e
=
o
'S

A 4
\ 4

5-2 Target hit rate by order

®l4-2 & ﬂ%‘—i ﬁf}";\,“} ‘iAiiﬂ’Fﬂ*ﬁ’]‘#r‘]

S dptRe 70 HAcE i‘éf’is‘i‘p CABLE S FRED R L RS o AT
;}7%’5‘{& i)i#ﬂ —‘L"J}i 16 ~ 38 » é] f}' AT AT
1) 4 7 % (Scarp Rate): 11 5 5 HlAL# S BRI b
2) AAGFYHFFCIF)F - Lot » FIEFMER - FF(ZE2FFF)R 340197
E4 fﬁﬂfF’“ o
3) oA NG -
4) m;ﬂ. TR B 0 sk (6 R B R L B
5 AR FERS: SHEIEFY THWIP it E -
6) st @lAe& g (SPC)Y ih7 24k Bhi
7) & ¥ 4 AR (Uptime): % 27 % 304 & chpF P 1 (T P et (8 o
8) T iofi i Ig PF ¥ (Mean time between failure, MTBF) » & % & X § @ % X -
9) T 3=fiil 4R BF R (Mean time to repair, MTTR): % -° pFRF N 50 -5 #8512 47 o
10)#% 5 L35 & @E I pF R (Mean time between planned maintenance, MTBPM) >
WA AR RES 4 o
11)# =X % & M o0 $5pF fF (Mean time to planned maintenance, MTTPM) » % % & =
[L2E - A A AR = pl2= ) (A
12) % % (Quartz): £ & #H415 F 2 02 #ra A& o



13)% ¢ (Parts): & % F i 455~

14 % E 150 T % A

ofe & (Resistance) =7 CPK & :

< S

28

- I8
% B + -] (Thickness)# CPK &: -] >* 1.33 o

3133

ERIGREREHRRE -
TXRF 27 &: HiE > 10
T F 873 # 2 B & pF R (BR life time): H &+ 3% 800 -

o> A= (Particle) °

1$“§$'Tﬁxmbémﬁ'

o B-(Particle): H i& -] ** 30 4§ -
o4 %] & (Etch Rate) OXIDE B & & 2R < 3t 20000A -
R Ay ﬁv\%’{p P R (BR life time): H & < 3% 800 -
TXRF £z &: HE > 100

16)3F =b: T G X A LA IE:

55 R B E<1.0% -

*TXRF $)§51/_\_a: HE ] » 50
EWER Y I#Flﬂ‘-—t d 1838 e » H % &’“’ﬁ{‘.-&r'f DE T

DI 1) 558 e T A b -

12)# B=(Particle): H i& -] 3% 25 4§ o
13)5 & (Thickness): H & 5 7000+700 -

14)E/D -
15F% #: # & 57.5£0.5 o

16)F7 forig fi: (187 OBE B & T 3500 — i {5 OBE B R T 351 )77 B pF I (A 4) o
17303 B (G2 98kz. B WG R — 150982 BulhR)/(:EH982 TIOE B —i&
@9%1ﬂ¢;&&»xmmao
18)Scaling » H f& % (+ Carrierz #7 j&r)/( = Carrier 2. 7 j&) o
F ARG AR 140 B BT AT

DI 1) 328 Fick il
12) 48 5 4

ot ¥ 4 A pFRF (Uptime) »
¥ 5 T 3ok IEPF R (Mean time between failure, MTBF) o

o4 5 i ¥ Z(Utilization): #F R 5 kil 5 ehm * PR > % UL 4SS chd A i 4

TR GRS et S T T

DR ET KD RS ST R e L R e b

13) % 5
LA DA
o B | T A
LB REDREA D
Hix AT 57V &

14) 8 2 5%

4 (Wafer per hour, WPH) » ;23 < g % 8w o

At
dtae 4 (WPHXuptlme)

it 4 (WPHthme/Cost) r A S gtk e

oL 5k fR 2 h FF ¥ (Mean time to repair, MTTR) o
WO F A R FRRREA R DE T HEFRF (Mean time to assistance,

MTTA) -

& B HE S 4T 35iR & PF R (PM hours/Month) o
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B % gradptksd 178 e
D2 112 iR b -
12) £ 83 %
*ER: #H & % 45000+7000A/Min o
33 R HE<15%-
o> B- (Particle): H & <20 %f -
*Profrle check EP: # & 454+3Sec °
13) § it & 4%
*ER: H & 52004500 -
a3 B HiE<65-
14) § 7 %
o5 B=(Particle): H & <30 3f -
ER: H & 2150+200A/Min -
EZEN f': B =<3% -
*iflJF: H & =2m Torr/Min °
*MFC B|3: H & <10% setpa °
15) & #® % (Line width): B B 5 (B ER L — B ] ER A (B~ ER AL +5] 5R
£))%%100% o
16)CD =+ -]: H =% mm -
17) PR Shrinkage #|:#: GOF>0.95 -

B 2 e T R

4.2 F\:B % Zﬁ'{%%

fl"ﬁ"llm%@» ’f#- Eial S ’JIFF S %’%ﬁﬁi Fehe B RGE R S o
nE o ED 'l’fmﬁcéfi ‘L&Jﬁipﬁ"ﬁpp“f'f ER e ’;{Hf{ﬁ}? Cl~C2~C3~C4

T Ao REBFE AR E LT o
Z\ 4 1 FF p% E_ &#g\ T~

ikt A Cl C2 C3 C4
- E R ot
R R
1. Line yield: 95% 98% 97% 95%
2. WAT yield: 88% 98% 98%
3. Chip probing yield: 80% 95% 85%
A S
1. Average cycle time/Layer 2.5day 2.2day 1.7day 1.8day
2. Theoretical cycle time/Layer 7day 1.7day
A F W ARAT R R
1.Average mask layer: 46 layers 25 layers 26 layers 28 layers
2.Average process steps: 205steps 325steps 350steps 620steps
3.Feature size: 8inch 8inch 8inch 8inch
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424

1.Wafer/Month:

15000 %

35000 *#

32000 #

25000 %

2.Production layer/Month:

650000layers

87500layers

500000layers

3.Move:

28000Move

25000Move

L

1.Targer hit rate by volume:

86%

99%

97%

2.Targer hit rate by order:

88%

98%

99%

- LR R

1.Scarp rate -

13 d1iE ¥ Cycle time (-] p¥) :

’J Eﬁﬁ PIBB[FT]J‘IJ&Z

4.%9@251_ :

SRl EEE s

6. SPC :

7.Uptime :

8. MTBF :

9. MTTR :

10. MTBPM

11. MTTPM :

ERRNE - E F "IJ}F] *=

1.Quartz :

10000

2. Parts (Efei®)

30000

-J‘Q?’b‘ﬁr .

3-1 B A&

-] (Thickness) 1 CPK i&:

3-2 re i@ (Resistance) 3 CPK i&:

3-35R¥23 R

3-4TXRF £ %% & :

3-5BRLifetime > :

3-6Particle

4, i+ &=

4-1 Particle:

42 w3 5

4-3 BRLifetime :

4-4 TXRF :

5.3 o

5-1 feE ~ 323 &

5-2 TXRF:

w o~ R vdp i

1.Particle:

2.5 R

3.E/D:

4F5;L._
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7.Scaling:

I~ A EShE
% %

1.2 |4

1-1 ER: 8000A/min
1-2 #53 & <=10%
1-3 Particle: <]15ea
1-4 Profrle check EP: 60+5sec
2.3 Y R A%

2-1 ER: 3000A/min
2-2 U%: <5%
3.5 i\ 4%

3-1 Particle <20ea
3-2 ER: 1500A/min
3-3 123 B <5%
3-4 Bl <2mTorr/min

3-5 MFC p3#:

<10% setpa

4.%. -] #® % (Line width):

5.CD = ]

6.PR shrinkage | :#:

2§ xR

1.3 24 4

1-1.Uptime: 97% 99% 99% 90%
1-2.Mean time between failure: 2%

1-3.Utilization 98% 100% 96%
2.4 5o

2-1.Wafer per hour: 10wafer 40wafer S0wafer
2-2.WPH*uptime: 9.7wafer 40wafer | 1000wafer
2-3.WPH*utilization: 9.8wafer 40wafer 45wafer
2-4, WPH*uptime/cost

348 5 iR Ak

3-1.Mean time to repair 0.5hour

3-2.Mean time to assistance: 0.01hour

3-3.PM hours/Month lhour

29




% 42 FRULS ol £

Cl C2 C3 C4
-~ BRI S pRap ik
T
1. Line yield: 95% 98% 97% 95%
2. WAT yield: 88% 98% 94.7% 98%
3. Chip probing yield: 80% 95% 86.7% 85%
A ik
1.Average cycle
time/Layer: 2.5days 2.2days 1.7days 1.8days
2.Theotetical cycle
time/Layer: 7days 4.35 days 4.35 days 1.7days
A o B ARAR R R
1.Average mask layer: 46 layers 25 layers 26 layers 28 layers
2.Average Process Steps: 205steps 325steps 350steps 620steps
3.Feature size: 8inch 8inch 8inch 8inch
4 A4
1.Wafer/Month: 15000 # 35000 % 32000 % 25000 #
2.Production
layer/Month: | 650000layers | 87500layers | 675000layers | 500000layers
3.Move: | 28000Move | 25000Move | 26000Move | 26000Move
ER R
1. Target hit rate
by volume: 86% 99% 94% 97%
2. Target hit rate
by order: 88% 98% 95% 99%
T4 - & e g ondp iR s BACE Sondp iR B S o iR 22 % S oondp ik o
“EH%*’ PR T 0 %%§Hﬁ?&%ﬂ~‘%?%iﬁﬂ—ﬂﬁﬁﬂ

xaf—‘rg_}lé,\ ,? 5‘;};{ gt#i?_*lz:t\&r%\
HMFEEFEE S T 7 B

2 2 4390w o FH 4

%043 F R EE ol

2 Y e

BLART R 47 B AT M TS~

R AR R N

148 5 i 4 #ﬁ%;ﬂ.

1-1.Uptime: 97% 99% 99% 90%
1-2.Mean time between failure: 2% 2% 2% 2%
1-3.Utilization 98% 98% 100% 96%
2.4 5ok 4 e

2-1.Wafer per hour: 10wafer | 33.3 wafer | 40wafer S50wafer
2-2.WPH*uptime: 9.7wafer | 31.43 wafer | 40wafer | 1000wafer
2-3.WPH*utilization: 9.8wafer | 32.6 wafer | 40wafer 45wafer
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4.3 FALA 4

g AHP = 2 pF > & Flepaik £ 4 48 (Pair-wise comparison matrix) » £
Zro FABRATAEEL s N FEE s 2 422 % 43¢ TGRS

RIS AL 44 ¢ o

44 Fp SRR RS DR

Cl C2 C3 C4
Line yield 22.2 88.9 66.7 22.2
WAT yield 2.9 73.6 50.0 73.6
Chip probing yield 16.9 96.4 43.4 43.4
Average cycle time/Layer 94 36.5 81.6 72.5
Theoretical cycle time/Layer 9.2 50.0 50.0 90.8
Average mask layer 0.4 71.0 67.7 60.9
Average process steps 82.4 59.5 54.8 3.4
Wafer/Month 5.9 81.0 69.7 43.4
Production layer/Month 44.6 93.3 50.0 12.1
Move 90.8 9.2 50.0 50.0
Target hit rate by volume 3.3 79.2 50.0 67.5
Target hit rate by order 3.0 70.1 50.0 76.8
Uptime 55.9 71.5 71.5 1.2
Utilization 50.0 50.0 90.8 9.2
Wafer per hour 4.3 50.0 63.1 82.7
WPH*uptime 33 50.0 67.5 79.1
WPH*utilization 3.8 50.0 65.0 81.2

4.4 K madeiEi

2§ * Line yield %k #tat]F » B H 2 4 RAEE 4o 4-5 #7571 ¢

% 4-5 Line yield = ¥t e £

Line yield Cl C2 C3 C4

Cl 1 1/7 1/6 1

C2 7 1 3 7

C3 6 1/3 1 3

C4 1 1/7 1/3 1
W2 fr 15.00 1.62 4.50 12.00

=L S ~ % u//]g .,-zé&%rgﬁi—fr? YR F]T R TR 2 e e d 4-6 YT
% 4-6 Line yield & 1 31 {8 gL

Line yield Cl C2 C3 C4
Cl 0.07 0.09 0.04 0.08
C2 0.47 0.62 0.67 0.58
C3 0.40 0.21 0.22 0.25
C4 0.07 0.09 0.07 0.08

31



R it aerdt 2 5| T ¥, v D] & B e Line yield #7 ik g & o

W,, =(0.07+0.09+0.04+0.08)+4=0.07

W, =(0.47+0.62+0.67+0.58)+4=0.59

W,, =(0.40+0.21+0.22+0.25)+4=0.27

w,, =(0.07+0.09+0.07+0.08)+4=0.08 .4 % Line yield ¢ 1t et 2 - &4 CR
EE 0.1

s 2Ll B %; %57

=0.07 > W, =0.59 > W, =027 > w,, =0.08

FF 7T cl
'1 1 1 1“_
7% 0.077 [0.2793
— 13 710,59 2.450
3 0.27 1.127
L1 o.08] [ 0342
7 3]
8 n_ =0.2793+2.450+1.127+0.342 =4.198 » % n=4 @ =
CI:n _n_4'198_4:0.066
n—1 4-1
RI =%=o.990
_Cl_ 0066 _ 0oy
RI ~ 0.990

#7120 > Lineyield e77 - RARR 7 B » 5 7 MEX o

fad 2 A Rt REEE (S (RE G 17 B 44 et ), A nf“%ﬁﬁxwé;— REdp
(CL)> Fvenie 201> AP e M v FEiT? - Ry adEiol? > 2P R3 3
fBaErl - R iRAE ] 0.1 A3 015 #TI A PR AT ﬁzﬁ“ﬁ‘_m— ®pIET
BX 2475 BRFARROES KR L -

32



47 4w B8 FIR R RehE € idp i 4

Wcl Wc2 Wc3 Wc4
Line yield 0.07 0.59 0.27 0.08
WAT yield 0.05 0.41 0.14 0.41
Chip probing yield 0.04 0.61 0.17 0.17
Average cycle time/Layer 0.04 0.14 0.41 0.41
Theoretical cycle time/Layer 0.04 0.20 0.20 0.57
Average mask layer 0.04 0.38 0.32 0.27
Average process steps 0.51 0.23 0.23 0.04
Wafer/Month 0.04 0.49 0.33 0.15
Production layer/Month 0.18 0.60 0.18 0.04
Move 0.57 0.04 0.20 0.20

Target hit rate by volume 0.04 0.48 0.17 0.31

Target hit rate by order 0.04 0.39 0.18 0.39

Uptime 0.23 0.37 0.37 0.04
Utilization 0.20 0.20 0.57 0.04
Wafer per hour 0.04 0.18 0.25 0.53
WPH*uptime 0.04 0.17 0.31 0.48
WPH*utilization 0.04 0.18 0.29 0.49

BTAAPRAEY - koL 2 2l - ®itip ko dodk 4-8 HroF o
# 4-8 13 Focdpihaig £ 4

5k B h OB B F
B RS »edp i 0.67
F K% rdp iR 0.33
e 0.26
A do ik g 0.14
A /R ARAR Fe R 0.23
LA 0.15
T B 0.22
# o4 0.33
5 oaeF 0.67
Line yield 0.33
WAT yield 0.33
Chip probing yield 0.33
Average cycle time/Layer 0.67
Theoretical cycle time/Layer 0.33
Average mask layer 0.50
Average Process Steps 0.50
Wafer/Month 0.40
Production layer/Month 0.40
Move 0.20
Target hit rate by volume 0.67




Target hit rate by order 0.33
Uptime 0.50
Utilization 0.50
Wafer per hour 0.33
WPH*uptime 0.33
WPH*utilization 0.33

4.5, Ar %

4.5.1 AHP » 7% %

AL E AR RS B AR F R AR E o R AT
v C2 enEERE

R EE R ok o Cl enfiE Rl % 22=0.111
C3 hiE R % »2=0.274
B Lo T -

.

R R

4.5.2 Fuzzy AHP » 47 % %

R MA AR 2 N R IRPF > % Buckley 71 Fuzzy AHP -

i ’ﬂ" e T

7‘55}?1:

L

s C4 el Rl s

AE - BT 0 P A A SadpMBE &
ll""’}ﬁ\ﬁ 25y ’_,’ti‘"f—%i‘f‘ésé‘ﬁ::

»=0.334 >
% »2=0.281

LEC2R T B2 L5 ChA ko
5205 3t e &5 Cl B e

R E A R

HE RS RafpliEL
B % #%4p 1k, Line yield »

IR

i

WAT yield 2 % Chip probing yield &= ¥ ## s b 2 £ & > A2 ’%\‘ﬁ”f
WRAEM AP AR B RF R ACE 4-9 17 0 Rdedk iR AR Ec R HE
T RIEE Aok 4-10 f77 0 HEH - BT it iR ik };‘L-Qrz\»

4-11 > 4-12 5 4-13 #557 o

F 49 & F A it A
T Line yleld WAT yield | Chip probing yield

Line yield 1 1 1

WAT yield 1 1 1

Chip probing yield 1 1 1

F 4-10 &5 5 ehz & o fics ¥ e

oA Line yleld WAT yield | Chip probing yield
Line yield 1 (12,1, 2) (12,1, 2)
WAT yield (1/2,1,2) 1 (1/2,1,2)
Chip probing yield | (1/2, 1, 2) (1/2,1,2) 1

4
DR AR T ek = (ra))"”

j=1

4
1/4
’a, :(ﬂ'azj)

j=1

4
1/4
’ a3:(7z-a3j) ’

j=1
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4 4
a,=(ga,)" » Fr a=da =1
j=1 i=1

#. 4-11 Line yield sk #ic S8 i3 2+

Line yield/i 1 2 3 4 )y

ai 0.065 0.561 0.309 | 0.065 a=1

b; 0.065 0.561 0.309 | 0.065 b=1

Ci 0.065 0.561 0.309 | 0.065 c=1

% 4-12 WAT yield sk #ic -8 5 3+

WAT yield/i 1 2 3 4 )y
aj 0.045 0.409 0.136 | 0409 | a=I
b; 0.045 0.409 0.136 | 0409 | b=l
Ci 0.045 0.409 0.136 | 0.409 | c=I

#. 4-13 Chip probing yield sk #ic - ¥ iz 3+
Chip probing 1 2 3 4 )y
yield/i

ai 0.044 0.608 0.174 | 0.174 | a=l
b; 0.044 0.608 0.174 | 0.174 | b=1
Ci 0.044 0.608 0.174 | 0.174 | c=1

Rl A58 = i dicn e m 3t a, b, e, & Bldrd 4-14 #7770

% 4-14 B2 Fehz A St a b, c

EF 1 2 3 T
2 F/i

a 0.63 0.63 0.63 | a=1.89
b 1 1 1 b=3
ci 15874 | 1.5874 | 1.5874 | c=4.7622

IR W=(W,W,,W,) A% 5:
wi=(" 3 ~ @ & ~ ) =(0.1323, 0.3333, 0.8399),
w2=(0.1323, 0.3333, 0.8399) » w3=(0.1323, 0.3333, 0.8399)

P EN A IO SIS AR RS SR

Cl 1% (0.0204, 0.0513, 0.1294) » C2 1% (0.2087, 0.5259, 1.3254)
C3 1% (0.0819, 0.2263, 0.5198) » C4 1% (0.0857, 0.2160, 0.5442)
RS N BT - k- 3 Aht - BB o Pl Ad kMY ck
R ClrC2 C3 CAR(TH P F~ 1 %) Auls
Cl 1% (0.0141,0.1109, 0.9437)
C2 5 (0.0387,0.3380, 2.9328)
C3 =% (0.0358,0.2712, 2.2382)
C4 =1 % (0.0345,0.2798, 2.2970)
wpGEE R TR AELS H e A PE 0 R L B A KR R A
et A %&{ﬂ F #ic(Mode) » P12 C2 en&k id4F » H=x 5 C3 3 C4- £k
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Z e Clesb i it i @ rzﬁmi}u,ﬁflwﬁ Fuzzy AHP = j# et B %225 i & * AHP
MR 2R o

4.5.3 #k % B~ 47 (Fuzzy MADA) 4 45 5% %

A 0 ST HIERRHRERE G EFEE - FonhiR A TRALAD
4 R— R— N
D(C,)=[(M(AC)UW,(C,)),wherew, =1-w, » # ¢ w & i G L - & & M

i=1

(Barrler)’ Eie? RanZe B A RRPIEEH ISR E N ERE - § P EARE & pF
# ”Lri«ﬂi%m AR R RIS o A T - amﬁi*aéﬁﬂ A (RHEE wi) > AR

A(C))= ﬂ(M(A"(C YUW,(C)) " ¢ RETH 5B AL T - K ApcnlBlice B BAE

};@&ww Gt N TR RPE BRI RGRCGERE D ELRS o ¥ £
4-4 ¢ ‘g cplichy 0 B RF C2 7 0 gd T oAan SN 0 ke

0222 0889 0.667 0222
# Line yield = + + +
# Line yield A, { Cl ' c2  c3  ca }

0.029 0.736 0.5 0.736}
—_—t——t—+—
Cl C2 C3 C4
0.169 0.964 0.434 0.434}
+ + +
ClL C2 C3 C4
w,(C2) = {w_“(cz),w_n(cz),w_w(cz)}z {0.41,0.59,0.39}
W,(C2) = {w,, (C2), Wy, (C2), Wy, (C2}= {0.86,0.8}
W,(C2) = {w,, (C2). Wy, (C2)}= {0.62,0.77)}
w,(C2) = {le (C2),W_M(Cz),w_“(C2)}= {0.51,0.40,0.96}
W, (C2) = {w,, (C2), W, (C2) = {0.52,0.61)
W, (C2) = {w,, (C2). W, (C2) = {0.63.0.80}
W, (C2) = (W, (C2).W,, (C2),W,; (C2)}={0.82,0.83,0.82} » I
A(C2) = (W, (C2) U A, (C2)) N (W, (C2) U A, (C2)) N (W, (C2) U A;(C2)
=(0.41v0.889) A (0.59v 0.736) A (0.39 v 0.964) = 0.736

A,(C2) = (W, (C2)U A, (C2)) N (W,,(C2) U A, (C2))

=(0.860.365) A (0.80v 0.501)=0.80
A,(C2) = (W, (C2)U A, (C2)) N (W,,(C2)UA,,(C2)) =(0.62v0.71)A(0.77v 0.595)=0.71
A((C2) = (W,,(C2)U A, (C2) N (W, (C2) U A, (C2) N (W, (C2) U A, (C2))

=(0.51v 0.81)A(0.40v 0.933) A (0.96 v 0.092)=0.81
A(C2) = (W, (C2) U A (C2)) N (W, (C2) U A, (C2))

=(0.52v0.792) A(0.61v 0.701)=0.701
A, (C2) = (W, (C2)U A, (C2)n(W,(C2)UA,(C2) =(0.63v0.715)A(0.80v0.5)=0.715
A,(C2) = (W, (C2)U A, (C2)) N (W, (C2) U A, (C2)) (W, (C2) U A (C2))

$ WAT yield A, = {

# Chip probing yield A = {
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=(0.82v0.50) A (0.83v 0.50) A (0.82 v 0.50)=0.82
ﬁl f1 i C2 e

A(C2) =(W,(C2)U A (C2)) N (W,(C2)U A, (C2)) (W (C2) U A(C2)) N (W, (C2) U (A,(C2))
N(W;(C2) U (A(C2) N (Wg(C2) W (A(C2)N (W, (C2) U (A, (C2))
=(0.736 v 0.826) A (0.80 v 0.906) A (0.71v 0.846) A (0.81v 0.900) A (0.701 v 0.846)
A0.715v0.891) A (0.82v 0.7789) = 0.82
Hor LR R AT R AR 3 R A B R 5 C2

D(C") = Max{A(C1), A(C2), A(C3), A(C4)}

=Max{0.559,0.82,0.779,0.791}= 0.82

ﬂ’# Fuzzy MADA j2 £ 8 2 EAF YU MEF 5 C2» H=0 3 C42 C3- & w3

AR S Epk o

4.5.4 f * AHP ek 2% 4
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Main Effects Plot for S/N Ratios
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Main Effects Plot for S/N Ratios
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Main Effects Plot for S/N Ratios
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