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ABSTRACT

The past equipment performance research of the semiconductor factory focused on the

historical equipment performance raw data analysis, or 'designing OEE forecast models.

However thereis less considerations among the key factor, efficiency and cost. And they

didn’t addresstPDCA method to make close-loop for performance improvement as well.

In this research, we.use cause and effect diagram, correlation analysis, box and whisker plot,
and cost-benefit analysis to identify root cause. And using TPM method and PDCA cycle to

enhance equipment performance via improving root causes.

Keywords : PDCA, TPM, cause and effect diagram, correlation analysis,

box and whisker plot, cost-benefit analysis
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*%’ﬁﬁwﬁ’%% WA B T A
® %*%¢WW’ﬁBm*&“*?Lﬁ¥ﬁw‘¥*
%%iﬁﬁgﬁﬁﬁﬁi f“ﬁﬁﬁﬁam&?phf%
& H k= 4 %% (Maintenance Free) &k # o

16



%uaaﬁﬁéﬁﬁﬁw—kmﬁ”* PhE LKA AR
AR R D P KA A RE AR St 3 AP (T
51971 &4z RpLimd S2HREBHDNR ea 2af2 0 FE
. AP 2 LB Rl - F ks R BT
Total Productive
Maintenance CEEREORRT R
(”&Tm,£*4gma)'fi”&%%?iviﬂﬁv#ﬁwﬁ*
A I R -,Lf#’ﬁ%k*ﬁ. B S LT S LT F R
e 2P AXEA T 2}5’3354&55’
c A BHEEILE e A EE kBT RS
FAwEE T RATE FA DR - A RELERA
SRS+ S B A URT A 4T 0 R e L
6 1980 4= LR P bl AR & Y R A Chig S i8R %% (Over

Predictive Maintenance
(f§ 4 PAM > sporie & )

Malntenance) ﬂP Ml g R LS G R kg B
S PN~ £ 2Pl o
(B TN AT AR AR
TR ok

BAERA A G

EHais R RENA AR ot ED Y L %T@T'ﬁ
7~2000 & 4= gl P IREP ARET A TPMd Biirn 14 A H %%
Total Productive Bt u(Total Productive Maintenance) > Ml # % =1 &
Management ARG IS o4 rﬂ,ﬁ $(Total Produetive Management) ° *ﬁ
(TPM > 2% 2 & 32 ) d 2 IR e b P A A e 0w R

@@ﬁ@%JO
8~ 2002 & 4= m?ﬂ‘iiﬁf“ﬁﬁéﬁ«’;’E?q”é”'*‘i?’%ﬁiﬂﬁ”ﬁﬂ%"\ﬁ“i’ﬁ“
! G S RB P ART - Tl FH R4 g R L g
Lean Total Productive . _ N :
TPM f# & % Lean TPM > #-3 si_’_%éa“‘w—wl» I % &1 FHpE

Manufacturing
(HF4AE )

5=

g 4 A T g

Wi iR o

P RABLELRTPAS T ESL F e

FHR KR

BAES 0 1/2 TPM fci 5 Booe s it enfllad Kvg » 2006

17




2.3 & & ¥ & X (Overall Equipment Effectiveness » OEE)

& & 4 & »xF (Overall Equipment Effectiveness » OEE) s 4 & K p 3t p A
EEREI7IE R 25 2 A REFER K ETPM* KRR F B & Hox
i1 E o ¥321980# & » d JIPM#E RSeiichi Nakajima# #  Introduction to
TPM , 2 TTPM Development Program ; &% & & < ¥ {v{s » OFE &k 4 £ &
»:'Li—’l }?; o

Nakajima(1988)#+ % ' Introductionto TPM | & & #7134 #OEEL & ¢ 7 =

a7

rF A s F T AT

Ho84eT D QEE(%)=F {1 * PFR s SRk Sk s g o
1.7 4] * g R sz 5 (Availability)

EFlaRF Dy d A4 > LR KPR R
(Equipment Failure) 2 =X & =2k Z_& 24 #&(Setup and Adjustment)
2. & »o»x = (Performance of Efficiency)

¢ ¥ % X & endy ik (1dling and Minor Stoppages) 2 ¢ i&

(Reduced Speed) @ g =-4F %

3. & F »= & (Rate of Quality Products)

¢ 75 WAz 7 ek 7-(Defects in Process)

% % % 7 *% (Reduced Yield)® i = 4f % (Rate of Quality Products)

IV rf’J;}ﬁ'% T L OEEe= f’::}ﬁ'i v Hopow B N e T
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7 o (Availability) =3 # 8 (EpER/ § O pER S 5o
TR e g B AT

Loading Time — Down Time
Availability = x 100%
Loading Time

& >z & (Performance of efficiency) =/£:F (T XX FiF g B % > T L B

CEE

£
E

5
7 38 1% & (Net operationirate) 5.2k % &) = B I >0 2k o 7 % Feng )

\

H oo N e .
Performance Efficiency

= Net Operation Rate x Operating Speed Rate x 100%

Processed Amount x Actual Cycle Time Ideal Cycle Time
= X x100%
Operation Time Actual Cycle Time

Processed Amount x Ideal Cycle Time
= X 100%
Operation Time

& < & (Rate of Quality Products) =3k # & deh 2 & » H 20 5040

Processed Amount — Defect Amount
Rate of Quality Products = x 100%

Processed Amount

19



T Bl 5 OEE®R &

b3 > %

126

Equipment Six Big Losses Calculation of overall equipment effectiveness
. 1 Availability = loading time — downtime x 100%
Equipment loading time
Loading time Failure Y
(e.g)
=0 2 Availability = 450 mins. — 60 mins. x 100 % = 87 %
Operating 3 2 Setup and loading time
time S - adjustment
%]
%]
3 Performance = |deal cycle time x processed amount x 100%
-(%’ > Idling and efficiency Operation Time
Net 2 Minor stdppages
Operating = (e.9.)
time a 4 Performance = 0.5 mifs. /unit x 400 units x 100 % = 50%
> Reduced efficiency 400 mins.
o speed
o
8 5 Rate of quality = processed amount — defect amount x 100%
Valua_ble g —> Defects products processed amount
operating | in process
time (eg)
6 Rate of quality = 400 units x 8 units x 100 % = 98%
Reduced yieldd products 400 mins.
OEE =Availability X Performance efficiency X Rate of quality products

(e.g.) OEE= 0.87 X,0.50 X0.98 X 100 = 42.6 %

B 2-6 Overall+«Equipment Effectiveness and'Goals

5 KR Introduction to TPM, Seiichi Nakajima, 1988

4L EARE R v ¥ OEER 3 % ¢ E 5 % 31 o 5 SEMATECH

4% 4 eri0verall Equipment Effectiveness (OEE) Guidebook Revision 1.0(1995) -

T,

HQOEEf 7 & 407F -
OEE(%)=* ﬂ}'] L= I R S T o o ’Fﬁ“{.ﬁ

AR L

OEE = Availability X Performance Efficiency X Rate of Quality X 100%
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7 ‘flj # B’jj & %gcj?
Total Time — Down Time

Availability =
Total Time

Down Time = Scheduled Down Time + Unscheduled Down Time

(unanticipated failures) +Nonscheduled Time (holidays, shutdown, for example)

B =l Foar F ok (e X

Performance Efficiency = Rate Efficiency X Operational Efficiency

Z 2 e
L __? —,_5{_,_;“

Rate Efficiency

Ideal Cycle Time

Actual Cycle Time

I e

Operational ‘Efficiency

Total Productive State Time (Regular-Prod/Engr Prod/Rework)

Equipment Operational Uptime (Productive, Standby & Engr States)

& e

Rate of Quality

Total Wafers Processed — Rejects Total Wafers Processed

Total Wafers Processed

21



2.4 SEMI E10

SEMI(Semiconductor Equipment and Materials International)4s & B "% £ %
R F A ¥+ ¢ > SEMIELO £ SEMIE 4~ £ 371986 1 & * &k 2 & % P
£ L E % % 07 3 (Reliability) » 7 * & (Availability) o @ |+
(Maintainability) (RAM ) &2 i o |

Bt - @t OEE » X MR F HFTERE St 2 A4 hiF by
o st F A RIESEMI ELIOp #1ade ik 2 kg B > SEMI 7 >11990# ~ 1992
# % 1996# i3 T H poF ECE w LA KRR R o B P R K
g ﬁﬁ%@ me%‘?@ » XRFE TR &AM T RN I
1. & ;# £ F2 15 (Non-Scheduled State)
2. 22t 3 sk s (Unscheduled Downtime. State)
3. z+3% 255 A (Scheduled Downtime State)
4. 1% i (Engineering State)
5. #8/ i (Standby State)
6. 4 A% i (Productive State)
7 ek R e R e T
1. %% pF B (Manufacturing Time)
2. F A ¥ F TR (EQuipment-Uptime)
3. & & i=@pFRF (Equipment Downtime)
4. iT¥pFF (Operations Time)
5. % p& R (Total Time)

&
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NON-SCHEDULED
TIME
F
T UNSCHEDULED
) DOWNTIME
Equipment Total Time
Downtime | qemrnureD
l DOWNTIME
T ENGINEERING | Operations
TIME Time
Uptime
T STANDBY
_ TIME
MT. g
o PRODUCTIVE
| i
Y kA

2

boo¢ 5 dnpd
N EITAE SR

242 FR G

L e L LR
£ REW A REE Y ik

-aﬁﬁWﬁ<éﬁ¢f’i%%€%>

c RFAEERE (FHALTF AAERE i EL L)

e RFHELE (bl4rilF HFlE ~RE § ~ &RF)

o RAF g E s p Bt ks (A £ )
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243 1 fK i

WREE ot AEARRG A F PEF 0L PR F AR ARG 0 AR
Ats TEE b hm g o

o HAra Az (Ghofl 7 nskiE)

o KH A (Hldots oK K dnTR)

o BRI AR (HldodrRRR)

244 FE TR K G

AR RRARETY > f- BN RS AR R Bk L TRE AR
PFRFHAAHM R p e gRBEE A ZAPIESNTR TR S (Y ESF
5 15 B (setsup) > R AR 26 ARl

245 &AL
0 AP 4 A PR R o Bl Ad (EeFT BT s P E o

246 235 BER G

R FIAEZZL RAGRRRPEG A ) r AEEF RSN o 7
FlakuE ~ B B RS- F > BA e T e
g A
KA TG EEFRMSERE @R 2
) mAMEBEB IR A RNE A A FTHS
2. AL
o | {E;C'm (Diagnosis) : & Pk % I 3Z KR efg B o
o ‘a2 &5 (Corrective Action) @ fZ/4-2K & sl 2 w B & R TEF F o
BAER (¢ B EATR T~ EATELE E PR A iR 2 B
* & % B3R (Equipment Test) : AEFFH AT F (blheo K F ek
FonRAIEEILA aﬂal}ﬂﬁﬁ—«iﬁﬁ oo RE T E IR

2R (¢ %«iﬁ'%ié%/f“'—‘%‘f

4‘

"i o

=
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o RI3#:E {7 (Verification Run) : 2k i 4R ¥ 18 - RI# AR A F 2 I3 T
e Y

3. {#ijimlitEn

Fla * FL P& F paip i o
4. Hpe ke

Flaf r 4B AR P g £ AR R A RERA T RREA
tE S R =2 L R

e W1 R (Gldro 2 d chF FRBFE B L ARY)

o Hix (blde @27 O e RUDKFIZRETEDSHF5F)
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12 F SEMIELO# T 3 1 ™ = fik 5 » B & Frg B 3 Ap BT o Jat 3n

LAY B W R AT AT

E10 Equipment States

QOEE Major Loss

Weekends,
Monscheduled Holidays,
Mo Shift
-‘K‘.fallablllt)f Unschedwed
Unscheduled Loss Downtime
Downtime Flanned
Equipment :
Downhtime Downtime
F
Scheduled Setup
Diowntime Total
Time Rate
b (168 hirfwk) _ ) Efficiency
Operations ——____Eguipment
Time Engineering Performance Operating
N Loss or Demand
- T Efficiency
Equipment
Uptime Standby l Scrap
* Rate of (Qty. Loss)
Quality
Loss Rework,
o . Reprocessing
roductive Time Loss for QA

%]2-8 "SEMI E1022 OEEzrRE

i %k : SEMATECH, Overall'Equipment Effectiveness (OEE) Guidebook Revision 1.0,1995
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LR A BT

TPMa@sinAd XHad e FApg Seimp~ Ay > X FMAX R~ AN
A AT Y o WM AT T I T o

TRR(1998)h [ S AL MR A B2 #ﬂ%?r%**"éi_%i’gmu @ e
Hehdom 2 2 L AR R R SR A ERES D
AL WK K P 2 s d g R d chspds TS MaER A K %?ﬂi*zo

£ 222001) % "20 2 AFE (TPM) Fd 2 Fr B35y — 12
B F P L b v e da s TPM (Total Productive Management) ;s #> 2 p
BAFED LB el el PR R Bk E
232 BB SN ESRA AR EF i A Ad o RA ST ER

=

N AZPine HiEe d kAo P m e s s e p Ak 2 hEE A
BAAVERLHAE- BN FAREE S S A (B E AR
PRIE R SRR SRR KTV X 2 BRI E) AR
it AdfA (% :%éi:a?if'-zf\%jpf’i\ s AarF it TSI A E R tox
Fit2 2 A A ) AW P ES TP E TP AR F S BT k5L FMEA

(Failure Mode and Effect Analysis) ~ PM (P-4M") (Phenomena - Mechanism, Man,
Machine, Material ) %~ 7 % MQ( Machine Quality ) 245 % = ;2 » ¥ ®* * PDCA (Plan,
Do, Check, Action)2_ ¢ 7245 & KiF (EAFTPM2_da%: - 2 5 25 & % £ ] % fp sty
#ic# 3>t Production (£ 2 ) ~ Quality (&% ) ~Cost (= 4 ) ~Delivery (2 # ) -
Safety (% 2 ) 2 Morale (1§ ) 2380 + o d %2 Gfplgrs TPMER 2 & 5§
Moxd PHRESF o 50 e pF e FMF R S R B o

£ 2(2003) "3 TPMiE 6 B4 3 T3 2 45 3 —— 10 SR 4B S O
< )I%v’ ) 1998 F N A TPMES » ERF E sy - & > NiEd
A ML 353% i 48 & »2 ¥ OEE & (Overall Equipment Effectlveness))r e = 10% >
e kg A;;r_n eEim > § - X FE o FI2003E & 0 L - ik A A MhT e
H 8 L2 FOEER » 21998 b 0 X 327 30%, = ¥ F]F f O SR A
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Pl appRAdni s ARER LTI - o Fohd fp A F Yo
Bl med? EFRFFONEERIM e P HEd 2487 G §
Bh s Flptpe 1 IR RN A AR A E AL IR E R G - AschEE iR o HE
BoEE G E o PRERFRFAFE L R YR
V27 (2004) % TiE* PDCAscE 25 1 B IR > *3L 4 29 6|7 7
A R sl 5 Ny W * PDCAF T 57k 2 bt 2 EH i
B AL AR o
Mpriy(2005) A ML Rl DM n I pqE 2 B4 24 /25 2
%ﬂ’&%“%ﬁﬁ%—%@*%« TN S T R L
WP S BRI AR R P a‘;ﬂ‘ﬂ o g F I AR S
KA AL W § 2 245 0 5164 nOEER He B 2 3 FIW & F i
K
B 4 (2005) B T L SR RGR R AT A VA R - U BRI R S B 2
@a#xﬁ%m£¢$ﬁ\,u@mmfﬁ%ﬁwdimﬁﬁﬁ% BT ki

B2 F1% A 4745 3§ BOEEh# (8 £ BRI IF 5 A kKOEEHuc i = % - &
e B E S W{EEwﬂ‘f~uD“mﬁkﬂwmm;
T 46 15(2006) & " L AR SRR A TG A g AN P C ek

R EE R RS TR S ﬁsﬁﬂ 7 = (Case Study) > % &3+ 3k ~ 2R
REMEREIT I ERERRRITE TR HEB RS TR BRI L o
3% .2 (2006) 27 H S TPMiE o328 % OBE— 1 L R 4125 4 % 2 & )4
oo bl TR Y e 2G 22 %% (Total Productive Maintenance » TPM)
AR EARY 0 B A S FL A T op 2k S(Production Management
Information System > PROI\/IIS)#% EX B by TR HEEA R BT
T ERASEY o EF X 2N a4 47 2 2 (Failure Modes Effects
Analysis - FMEA) » & &) & 47 b '& L 3p 8 (Risk Priority Number » RPN ) % *%
MR A kenee BB 0 [ RE Y BRPER o Aa o H MR
B branE s > BB AL ARR o RO R A T HEREP T (Mean Time To
Repair - MTTR) % % = % # T 354 »xpF [ (Mean TimeBetween Failure - MTBF) »
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PRFEE LY 2RI o N L R s L T T A

L g RIE S 2 MR T 6 fon2 &k dhicd
Eﬂf“’}%%p”%%ﬁﬂ?ﬁ”—;’i\:’%ﬁ‘r?’ %EHE FARFH FEFREY
¥ 2 2 PDCAZL 2 » icd Solflfn 2 & F A0 T A5k 4 2 F oy o

2. F3ix ag T 4 HOEE e g Bl st
AT AT e SRR Skt - BEL Bk £
B 0¥ e R AR B L B ARHER  pe g c B E R
FEE G AR MR F xS dg Rk 2ah 45 0 BaEF e OEEX H $ £ 2 ¢ 41
Tt s TR g oo
(-OEE# % A7 § < s G OBk 1750 » 130 OEE 4 g
FhhE &R PS X0 TR LB NPPOEESF S L R AU E
8 ¥ HOEEFE B BN o

3. TPM:@ Gl » 77 5 o
GTPMAF § % k= 5 > 7§ H 0 TPMiE S » 5 * % scficst 2 sy 4
o RS TR (MTTR) - #2 2 H40% % OEES#= § o

fe b sterrmy > R LOEESIEM A I > 2 kb ¥ 115 P|OEE#kc &
Td o L E TG RS EEE L > 0 R ﬁajﬁ 2R TG L SR ?EJ‘ ’
“eb o PDCAE | 348 & 0% » R A AT 0y Bk e B33t 0 AR

g\iq#’i'] ‘/},%Im/\Fl‘i {Qm" I'&O
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WHOFPLH B oS h T rmng s ARERFEER 2 5*’:3{%:
RARLA R BRATEAR ok IRFC o R URF L SR T
G R0 gk g3 o SPIER T 4 7 MO A2 £.2009%-F 532 A - 20114 #-
£30227 K (X FRAE > L pE > 2007) ) LBl A 2 L K
ﬁ%ﬁﬁﬂ’ﬁ%ﬁ@ﬂﬁﬁi°

T TPME 85 & 85 d 12 A et Faed & "4;;{%:}%%#

ﬁ&iﬁi’@aﬁ%%%ﬁ%ﬁ&ﬁ?i&»ﬁ%é%%?‘%i@%%ﬁ’
DECR NS T ik 0 SRR PP

3.1 TPMehie B %3

i
h_‘\

KTPMA 2 5 BB |22 TPM e s b o f % - 8% - & L 5
pER > FUERERL e I ARE RS A2 RRA ¥ - &a D 1A kiR
¥ o A3 R - T T A o e 0 BRI R EMELTRRLIYE o
(12 ek » 1998)

F#HETPM% & 2 5 A3 o BAe K 71983 £ 4 L @ 1980# & ¥

FRES R AR 2 2 PEERTRPM 2 BTPMaAIR & 2 fe & 28 1 2 2 7 <HTPM
@ E AT R (B AR k1A 6,1995)

mBBET A e BIFE

N SPNI= cFi ¢ P PIPPR # 271~6
28 BN B s 975‘5?7
KIS ) 15 R PR PRIPRIY ﬁ@g.vlz
4 ~ ’:'2'5#]: B, 415'3?13

Ak & A € (JIPM)TPMAL £ 77 F 97 » Fiis AR AR0E 44 5f sl » 3
AEFATLRENTPMES > 72 £85 P 7 UEBTPMA & 2 41iEd o dodd £
mgd TTPMiE® B BAEA L2 3 ) - B e udzie ) B2 HHET 20
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Moo =

#3-1 TP & E B A2/ + = 9

HBT AL BREE AR

4T o (% 45+ ,2006)

7

il k2 £ 2
o T R re] e EEFP IR FT AT
1S5 g rE R el 2 =
" SN i T A %%m S o S PR R AT
N 2.4 F AR R E dRBEEE P AINE IR AP A | EE
o oy s FEIR R PR W PRITAT S
B (3. TP ~ 07 22 @85 _lyilﬁ»ﬁ -
% :
pr (A AR SRR R T «ﬁfﬁgu &l;pﬁ:j\
= rl%TPM#’etﬁ%i A€
6. i 4i B TPMena 33 R N BIPMAEE % 2 0
24 %z
* | T TPME % 3~ < ¢ B GRT
¥ AR
8. 24 AN VARG A it A IR ek L i e
@ 8.1 i W) e 5k koL de s e 2T IR R
82 lExps mR gl CIHIF SN e e L
O R O S TR 1T ¥ E] W BT S ST
;5 8.4 F AT N PO alR  AEEA G SRS
o &%i&?%%wﬂ AR AR A A SR iE itz Hadka
; 0.2 & 4~ 8 3 R 4] e = B EEn g o By L ok
1L E I s RN e i PFB LD AE R e L B e i
12,22 > % > ~ 2 g By 70884 Z R NI R AOE gl
%
A 13, TPM= 23 » &2 -k 8 2 35 BELXPNES 4 > w { § 0P PR
P

RV EE T ERES EY $ S ¥ 30

F i+ 1994
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311 ¥ » % 15 (% Z1-6)

H AL SR k- (PR 530P)

- HBEAEEEP S MBREFT AT AT RV kL F DR
14 & * SWOT 4 +7 (Strengths ~ Weaknesses ~ Opportunities %2 Threats ) e« &_i¢ * PEST
A 450 B¢ PL i (Political) ~ EZ 53 (Economic) ~SiA-¢ (Social) &
T4 Fpe (Technological)

B AT TR O P N RTRE 0 2 G HP R G- B KT
Mo m YRR R RATEEHY TPM A2 418 2 5] 2 P dhdd 2
P Flidadz Spe NGB Z A asitt a2 M %o Sy
R &SRB fRR S TPM@ Jidh > ~ £ 2 A 4 ~ 4 2 pER > /2R - 3= & > & B
A~ T E o AR Ee S L Lk didie c Flt OB IR Bap T ¥ &
BIEIB s R SRR E o A SO T A TPM et K18 0 BT L
TPM -

W2 A EG ARG (W 6T )

TPMen5ds 2 J_ ik R I 5\ f‘?fz,f‘:i.?j%‘i EFED LA 7R RS

(= o E’%“‘ DRLAR RS R N o SR BT IR OE T L R R R
SRR B TR T R 0 Flbd SR sedl b g L REE S il iE & f 0T
Aod Rk s pE(R T AP T12004 o Fo E IR T B) 2k & A
Hokda B ivo

# 23 TPMenii » KT @2 @R H(PF 9457 )

EwREb e o LR LAPIEH 2 Ry c RE I
Fenp R G - A > B EAERL 5 ¢ g AR gk 0 FAEKT Y
Rl & T=F &4 R o

R o S R CR Fﬁfﬁfféc? RE o RPES BL T E &N Ik
HPE o - B2 DAY R A S IRV R W OE I SR SRR
DAL ~ BUHAR HarInAT o

HAA A R PR (R 3B )

By F- FRE AT B o FTARBEROEGE PR g FEF
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MEESEEPHRAER TR T ELFZ NP RFE TR F S TPM
ZEAIHNPERDIE Ao LR e PRERESET T A4

CL R R ST INE SV R R S £ ST ST

#H #5222 TPMiE b e s 23 = B b 2 7 e () 1 2~ TPMA 1)
ﬁ’%@bi%%%ﬁiﬂﬁﬁﬂﬁ’&a¢@Wi’%%bﬁ%
LR EMaen B E - RITELR ed - BTPM] 2 (51) ﬂf'ﬁ{
ﬁ@iﬁgﬁiﬁ’aﬁﬁ#iﬁéﬁﬁﬁﬁi%ﬁ@iﬁgﬁéﬁ
Fps Edy o e - BTPMitdE B e SELBE R E WSS z%/é]
AROR A S g2V UAREBBINE AR TR~ TV ER D
B4 -

e —i—ole Ll
OV O~ vmipncns

F3-1 £ Rl & B2 m g

744k ik - Tokutaro Suzuki, TPM IN PROCESS INDUSTRIES » 1994

W6 o374 B TPMena 34
KIPMz S~ PR PRI 5 b 2 @R P 242« 8 E A5
WA A E - EBGERE RIER > PR AR ST
A E A ENMFEIVE ARV E A B BE ETR R RS

N
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2. FTA & ATR K e ) F B e >
3. S mAAMY ez

4. F B EINE S 1 gt

5. % 2~ (A & ke e AR e 2

312 ¥ Bole B A7)

3T TPME V0 < ¢

FTRAE R - R GERE LT R EAR F T TTPM2ER ~ ¢
(Kickoff) ; & TTPM 2 6 B B R34 | ok g ¥ o B PEA R T AR A P 2tk
R R i A e e

¥k ATPMend 7.F o ‘,&IE—E*KP}’?L?@I@% A 2R ih > F)pt s A
R R oY e R e SaRp R S gR e A S SR VRS

3.1.3 g"?*ﬂbfx(ﬁ%&m)

FRE o T TPMena « £ 4> 515 TPMAL

S LTS R s SRR F S SRy
# 8.1 1 B ulF

fﬁrPﬁTQMmQCC/éfv o 1B we —;i § Bec A OEE » @ #1iF * ih4
i B3 UQCHI= & %0 & fAA 5 enE 2 > ¢ FE5EWIHA 45 0 2% # FMEA(Failure
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Mode and Effect Analysis) ~ PM (Phenomena and Physical -4M) 4 47 ~
M-Q(Machine-Quality) 4 45 ~ MTBF(Mean Time Between Failure) 4 45 ~ 8,374 %
%’K{’,}_ﬂ} I EEE AL S Y G I
BEBLd o Y EFEFMKE - RPE S L E2
AR SE Rl %\;& bEb FE R RERAE AL AR ? %w_é“:r#jcjil
¥ EAE

W82 E 2 p A FH A

TR P AL RE 0 EERRIIRAG L ER 0k b o T TR R E (T Ay i
- REAER K o Tdp s SLERTEL TES g Ak TRRR & b o T "poe

AF P RAE | DEECHNE AR AN B PR AT S AT R 24 R o
Fo P > 7% i 40 A e R I BB A S AP T F T R F -

# Fp8.3 L 2 A& Gk g ik & HH

oA ER DR Ad s d XA AR R RS a AR R R R
L RBF AR RERACFFLRE G R AT R E % d B
4 ehpF A LR (TimeBaseMaintenance » TBM) » H4rik ifd ~ ¥ 2% ~ T 1%
%2 L E g o %Ak i 28 % (ConditionBaseMaintenance » CBM) » i if =
Rl o HEKE S Ao

#H 8.4 ¢ & APl S iE A FopF R

FIT2 A PO EHR GGy RO 1R Eit 2 g
HIL{ALSTPELEFT A FIVKTIVRIEERE SR Hp S ERa B ¥
Lo T3 ETRA R EE G PN PR RE Lyt E I S B 2
o MEREERFAA TR

Uk CRECRL R L

- il fumnﬂ%"f?ﬂ SRR R S I U sl SRS 1
=ul )R ot A ehg LA A F gt a oo

R RIPMeuEik » S & fed A2/ 7 1Y uz:}fgw%‘rl?@iﬁ% KER - &
¥t b7 2 B AM-QA T 0 v - fEF S MR kgl R0 K
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FHRE U et > 2 $0RE S TE 32 s R PSR FERF
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3.1.5 TPM#25S:% #5 Bf 5
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O % 712 (Seiri) : (Good Arrangement, Organization)

FHRAr R A2 B RUERIARS B4 Fag2 T 2%

TEFTR SR E L o

O %= g (Seiton) = (Good Order, Order)

BT L R p i BB ekl ey Kbk B i A

S N ’Dﬁﬁ o

O+ (Seiso) : (Cleaning)

%ﬁ%%ﬁ%#ﬁ@i%ﬁ%%ﬁ’QW%%ER’£W%&Q~§E~

W3~ agki 2 s i S KSR TR e fep L & ¥ -

# o

Q‘}%‘-iﬁ’ (Seiketsu).: (Neatness, Standardization)

i%ii‘%’)}‘b—&lﬁ R $UFREIE ~ AR o TG R R

O% % (Sitsuke) : (Discipline)

FAETEE ZEET VR I aET O TEEES R > P A
SEMA O FREF RAFLEYR  RF A1 LS RE FFAR

5S7+# frv)J'}%ir’FE'TPMmi%ﬂ\ﬂ L F B {7557 ﬁv)‘-}] ¢ 7 TPMiB#s cha #
FARZRET % > 45 IV 0REZE > » 32 RFETAEY > FPFY &
pES F = TPM(rﬁ”E’rJB ‘f%l_o

41



3.1.6 TPM»x % e ig

& ¥ a6 F 3~ BM(Man- 4 ;Machine-1% % ;Material-# #L;Money-
& ;Management-¢ JZ) » @ * MER e P8 L F B Sonddp ik *f Gl g
@t TPMRAITEP(Z AE) Q(%F) ~C(+ ) ~D(2#)~S(%¥ 2~ i
4 B) ML) kR 2 FRTPMEAFE 259 -

%3-2 2N TPMox %R =R cFud p > % UHFE B H R F e aamck > ¥ gt

BERHALELT ARE LG e

EREFRIEEL o e E
wASE P
L R o

TARES B b 2 B ik
FEEIE T SRS 8
§Ako] 5 &

e o L g ¥ i 4 Al A JE_E BT E R
el L A EEE R
| b g RN
dRA R A RS D

42



% 3-3 TPMeé»c % g2 3- (2 38 P FHRAR:BAES > 25 4 2 R4 REF i 1994
BB 3+ 3 R
w | FE TR 5 E A 5
g [AebuyEas E /e b oo §EQE L g &
it g E 4 A [MAc il E/H 3 A F-BRast A7
1A ARE ~4 AP |4 AHE /(RO 5 -FeH ot A
AR ) PTG KA R A RS F
3| exfi i+ B R g P v e (i R e 1)
Al e A7 8 4 & i A2 el ey R E R el (R 0P endp 1R )
Sl R ¥ REEE v fip P A (lag 28 F° edp 1)
o ops 2 y FIK A R b pE R et (K
L 32 \ 3 = 5 A)J' 13 * e
6| el 3 B 3 IR E T/ f R REX100% % 5 TR g i)
L Feffie F R Beeng 2/ R | FOp R g 40 (K
£l T ey % iy it
2 T|Fere = e X1 00% B E P )
GE @ e /e gk L _
y»i:_ $ 4 T =
8|MTBF e 1 00% Sl I
GAEALNIEE s d N
L5108 18 b 7
9|MTTR . 513 19 p Y
10l e BELF B/ R AR TE MIHERE R T OB 2
i FpEns - %100% S (R TN ey 5 0F )
17 EFE PEERF e/ E R ’*% TR F (R A
F A& = Hk100% F”ffﬂa‘aﬁ’—r—@
RN TR 3 A%/ 4 A HX100% A4 fedg AR
¥ | olrrcew L 1 2 7
& | LfEedE ok &40 P B LA mA R
N EEN T 1-Ch 8 3 A /w0 B ADX100% | # sk R 05 ot X
3| A F R 1K L-CR AR /T AOXI00% |20 B 7 R gt &
Sl S S
3 B & by iy &
I s HOXL00% g e S
H =4 4 2 7
7| gt EEAERLT s g F¥EA2 AT A DR ER
IEEEE S e o P
5 9 P 5 ¢ B Z
% ol 43 2 2 FLPpE/ ST | 10008 HpEFRFOFLTHLPp
N *1, 000 i
# RECT R/ MY BT (2251005 ¥ T & %
R) = N
*1, 000, 000 EQEE S
1) Bl & P Y ¥ REE > (3 BRI TR
® | 2|Emaariki ?‘? Kf%ﬁzfﬁ_ DR AR St
i e i & % i+ 4k =3 ﬁ;mﬁp i
/AR LR R *é’ T T
1| S|RERTHL AR D KT AR st
5 AV, ¥ B & e/ et i e e ok e
* 6l L %% 5 *104605 e et FREREEEE S R

43




3.2 PDCA P %

PDCA: & = € Plan(z* %) ~ Do(3% i7) ~ Check(# % )frAction( )% — B
F* > TPDCA#®E | %Kﬁ%ﬁfiﬁ“'ﬁﬁ@ﬁ%@%g QR FS NI R N
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-4 %(Plan the Change) °
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3.3 #+ & F1®W (Cause and Effect Diagram)
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*~ # 7 '@ (lshikawa Diagram) - F]Z #r Bl% » 25004 % ~ < E > ~ fL d
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1 K& F 2%k 3
411 Rfp2 LANIE

PERAOFPIALEMLFIRFLARSM agid > 515 A& F AN
eif 4 o A SEMI E10 % & & 4 Unscheduled Down » & & 7 10T en% i
1. ‘a2 (Maintenange Delay)
2 i% % %5 (Repair)
3. { #) 4 &[it & 5 (Change-of,Consumables/Chemicals )-
4., Fg ok mﬁi%l » (Out-of-Spec Input)
5. K a%3K % 4p B enpE B (Facilities Related.)

=

2 E P g s b (Repair) £ P Beca gk A Foch R G ¢ 70
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7 v
A ¥ Bl ER S ;djﬁg.;%gﬁsg;g, ) LT o
Other delay QOut-of-Spec Input
Unit
Maintenance Consumables!
delay chemicalz
Consumatles! Test data
chemicalz (raw material) Support toolz
_ Unscheduled
down
House hookups Equipment test Diagnostics

Corrective
Action

Environmental
Communications links
with other equipment Werification
or host computers. run

Facilities Related Repair delay

Bl4-1 Unscheduled Down 4. # Bl

FH KR AE LR

IR T & i;] E T O AR AR E et L ehRepair DelayiR 4 0 iz d AT oo

£ f1* & F|@ #-73 Repair Delay & F]5) et T o
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Verification run

Equipment test

Gaz flowr
ztable Wafer tranzfer
overlay ztable
ource
reaches Preszure
Imaging zpecified power teat
, Repair
Delay
Remote diagnostics adjustmen cleaning
Vizual test Spare parte
Root cause calibration replacement
anakyzi
Diagnostics Corrective action
Bl4-2 Repair Delay 4 ¥ B
TR KR kR R
PRSF R g A T LRSS SRR R s KB G BER T A UT
g, B IR A o
#.4-1 Down Time~ fie %
Repair Delay Down Time ltem
Corrective Action Delay Calibration Adjustment Cleaning
Corrective Action  |Parts delay Sare Parts
Tool Delay Spare parts
Diagnostics Diagnostics Delay Visual Test Root Cause Analysis Remote Diagnostics
Equipment Test Delay |Pressure Test |Wafer Transfer Stable  |Source Stable
Equipment Test Sub-Source Delay Imaging Overlay
Customer Delay
Equipment Test Other Dealy

Verification Rrun

Verification Delay

TR KR AR
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2 4-2 WA e ek

down hr correatio Total Corrective | Diagnostics | Parts delay | Tool Delay | Equipment | Verification | Sub-Source ] Customer | Other Dealy
Downtime |Action Delay Delay Test Delay Delay Delay Delay
Total Downtime 1.00
Corrective Action 0.72 1.00
Delay
Diagnostics 0.34 1.00
Delay
Parts delay 0.17 0.15 -0.08 1.00
Tool Delay 0.32 0.32 0.05 -0.16 1.00
Equipment Test -0.01 -0.14 -0.08 0.05 -0.07 1.00
Delay
Verification Delay 0.63 0.15 0.47 0.36 -0.04 0.03 1.00
Sub-Source 0.07 -0.05 0.17 -0.08 -0.06 -0,06 0.02 1.00
Delay
Customer Delay #DIV/0! #DIV/0! #D1W/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.00
Other Dealy 0.19 0.21 0.05 -0.01 -0.01 -0.08 0.02 -0.06 #DIV/0! 1.00
AL Sl A AR
A g iERR  FOR A 4T 0 F L 31 i Down Time | i L Bl S gk o 1%
F AP M > S ApBE 0 5 TR & G ApBE

Y

§
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#4-3 F PR ELL

corrective diagnostics Jparts tool equipment |verification Jcustomer sub-source other

ITEMS action delay [|delay delay delay |testdelay |delay delay delay dealy
PM plan 1 1 1 1 1 1
warning check 1 4 4 1 1 1
machine check 3 3 3 2 2 1 1
trend chart 1 4 2 2 1 1 1 1 1
monitor
down case 2 5 2 2 2 2 2 2 2
review
spare parts 2 3 5 5 1 1 1 1 1
management
Interrupt check 2 2 2 2 1 3 1 1 1

TR KR AR B

Foob s T E
TP

Agraoes il FLR R S RDFGR AR P SR AT ek ?

TR R Bedh o

e & Matrix

FA-4 FASET Y RE L

A1 R AR RE Y 3T A AP RE 09 A4
& e j\iz'i’z\‘;:m?‘)j%}imfsé RS A L AN S I SN

—tf- ’ 9{&%\,

corrective diagrostics |parts tool equipment |verification . |clistomer sub-source  |other

ITEMS action delay [delay delay delay |test delay |delay delay delay dealy
PM plan 1 1 1 1 1 1
warning check 1 1 1 i 1 1
machine check 3 3 3 T 1 1
trend chart 3 3 3 1 1 1 1 1 1
monitor
down case 3 9 3 3 1 1 1 1 1
review
spare parts 5 9 3 3 1 1 1 1 1
management
Interrupt check 3 3 1 1 1 1 1 1 1

FARR AL R
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corrective diagnostics |parts tool equipment |verification |customer sub-source other

ITEMS action delay [delay delay delay [testdelay |[delay delay delay dealy

PM plan 1 1 1 1 1 1 1 1 1
warning check 1 4 4 4 1 1 1 1 1
machine check 9 9 9 9 2 2 1 1 1
trend chart monitor 3 12 6 2 1 1 1 1 1
Knowledge transfer 6 45 6 6 2 2 2 2 2
spare parts management 10 27 15 15 1 1 1 1 1
Interrupt check 6 6 2 2 1 3 1 1 1

FH kR AT A

50

45

40 -

35 1

30

25 —o—PM plan

%g 1 —m— warning check

10 1 machine check
S ,
0 —%——K trend chart monitor

—x— Knowledge transfer
—e— spare parts management

tool delay

—+— Interrupt check

diagnostics delay
corrective action delay
parts delay
equipment test delay
verification delay
customer delay
sub-sourc e delay
other dealy

Bl4-4 BE4EF]F 2L B

TR KR AP R
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