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1 B#

1.1 ZOHARIE, THOBARENICHL, FRESNT-H Iy 7 A% FEHEL L) ERICE DRRE DR T
BEIL QW D0ERDT 2O ORI ELEL R TLOTHD, ZNHOREIEERZME AL, (HinffifEddsho
BEICRIL O AR Lo ELZ TN TEHERRIC, TORELZHW 52 L1k > T T & HE
FF32ZLMTED, £, INHDOHARIL, YERAEFEOHHPHL ~IUTB WV THRONDHAEREITH OSET
TEAZHEHTHZENTED,

1.2 ZDOHARIZBITHREREAEL, BEBE o TSR O X H RO hZ B &L
HOTHY, LHORFH FRITHRFICHT > TORIGHITE BIELIEL D TiEZeW, LL, ZIHDHEIEE
HEDUW DT, B OIBRINC H G HE T #EO7- 0D TR Ra L — a1+ 5208 TXD,

2 HaF

2.1 T ORI REFANT D12, HEDMHE /2 EE NVl 3 D55, T7h7bh, BiEiEH), &
FEIEH, 2L CaRNTHD, ZOHTARIE, BEETEBIOFEN IZ E A2 E TV, BEENE H LA (B O
DOREFHIER) IZDOVWTE, 2 TR, OFEIRIZ 1T 2] E IOV, TRIEE®R 310 R3-1.1
HAEZRINZW,

22 ZOHARTIL, MAEENTZRIET A RROE TN E FEAEZ OV TR 5, [ THENOEE DR
ETABREITYY — X (JFER B WG R E 72 8) 2B L THhADOTRIT NI, ZNH0T A 31 EBI
FHETAIENTEA,

2.3 w1425 (overall factory efficiency -OFE) LW WO DIFTH LWMIEE TH DT, ZOHTAREE ER72H
ODT&)E) TG THICBTHT —2IUE, IEEEOF R, ZNHORIERAENT —H| 9& ET RO

(Z & THIE R EDH AR LT-1%, (SEMI OBUEIZIEST) ZOHTARICER L MZ TEHEITV, BiE
172 DB IRAEBED LT DM E NG D, £z, ZOMOH R E L EEZEDHILIZL-T, ZZIZEDD
I E BYEDE AN T LARICETHLIR T AL ATRETH 5,

HEE: CORZUE—RIIFOMHICEELZT X COLEMEEBOES 2B XL TV, ZOARA L
—FoMEREE, TORTICBWT, @A L O F R+ _EFWEMEL L, £ anciEsm
RLZEDAMDFHIFR~D i FHMEZ W55 D TH D,

3 fHlBR

3.1 TOHARTIE, THL~VOAEFEMIX, MBI AT, ﬁifﬁﬁ‘é?/*%X@&?r@fdJﬁ@, R DT
FY, THZNEEROEHEZBEX - BRI KEEEINLEVHOFRICE BT IOILERDHD,

3.2 ZDOHARIZEBITHRERE ML, THIZBTA2RERREO SN2 ROFTE B ELIZLDOTH-
<, I%W@F%%Em (BHANILGEDS) ZZ W T 5720 DL D TIXARA, — SO BRI+ A& KX
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TNEOMEZMNCHE T AZENTXS, 215 2 SORIEREDFEICHOWTIE, TEIEFSH 3]0 R3-1.2
HEBBOZL,

33 DT AR TIEERA 72 A FEMIC B9 DI E R HEL SR T EE2 R0, Zhbidunig, A T
R TR Z DT, 8L O ARE R EZ N TIHNEBEI T 500 BERE (T o— T 77, 77V 3%
WY, —H DT AAIRIATEBEE R 2 E) DIHENGELTZL O THD, ZHHLORE AL, V—RF 7L — L4
(LA G T RGN TIIR) HEM BN CHALEE X DN TEXDLA, voa— BUERICRBITE Ny
I ROF o7 RE TRICHE AT 52N TED, ZOHARIRRHLES N AL T TRA2 S Te) 528
BTAEIND,

4 BRI UF—F

4.1 SEMI X502 5"—F

SEMI E10 — Specification for Definition and Measurement of Equipment Reliability, Availability, and
Maintainability (RAM)

SEMI E79 — Standard for Definition and Measurement of Equipment Productivity
EER: BIBEROLWEE, SIASHICT S TOXEZR#HFO IR —Yar Thd,

5 A
Tl UFICEDDT X CORELYET, MIESN-RRICKL GHET 260835,
5.1 EFE

51.1  X/—Z"w M (actual throughput rate) — SEaRL7- L& BAL DK% A G CRRU-ME (SERLT-D =
—NEENETHES LN O T CEDNERT) , 19 S,

512  AH1ERDF (availability efficiency, YR EZHRARFEITCERLIZME) — HORRM AR E X LT-iE
TR TE ORI D ETIZHE T H IR LR B & D L= (SEMI ET9)

513  FEr 2] (average cycle time) — SERRL 7= 3 T O RLE BATIZ kA0 A 2V IRER 0 (FEINER)
),

5.1.4  FEI(1#45 (average work in process, (average WIP)) — VA 7 )VEERIIC A Zh AL — 7 v M e Uiz
Il (e A& L s LA R B A s 3 8 fE) o X 15 22

2 ZOWEIEIEHET WIP ORFEFE TR, WIP OFRFRESEICIE, SERATNCAZ 7y 7SN 8E HATH & %
NLMBETHD,

5.1.5  sNZ2- X% (balance efficiency) — MR WIP (critical WIP )% 12557 (process capacity ) CRRL 7=
(BRIFFDNFLADRREZETT), NS EZM,

51.6 w1 2/LiFE] (best-case cycle time) — #1271 HF/f#] (theoretical cycle time), £7zi% Z£7WIP
(average WIP) Z R MLty 7 AL —7 " Ml (bottleneck throughput rate) TERLZZRFED W UK EW T OAE (B
% WIP B—=F 4L 7 ZOWTC, £ LGBV TEBR ATRER R BV A7V a~d), I8 2B,

517  REA/L—7"v}ME (best-case throughput rate) — AA/L-7 w2 X0— 7" Ml (bottleneck throughput

rate), £7-1% %L WIP (average WIP) % 277 #1271 F/E] (theoretical cycle time) TERL7ZEDWT L0/ E0
FHDHE (D WIP B —T L 7ZDWT, D THIZBWTEB TR R R ALV —T v MR T), 20 251,

51.8  APMLFZR— 70 ME R (bottleneck throughput rate) — HLE L CRML X7 LB w12 L -
TWRFD TIHEAL—TYMED ERE, 850 TREEIC > CIOREREICETRELFEA1E, b0
BB E ORGZ B ORI L THRO ML ENHD, 17 B,

7E 3: ZORIEFLEIL, SEMI E79 D FNE T )5 PHan Flig i i % /1— 7"} (theoretical unit throughput by recipe )& [F4%
DIETHD (BLE—TIE), (5.1.32HEMR, )

T 4 ZORPEFEAEL, K DORI Ry I AN —T S OSFHE TR,
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5.1.9  RIE WIP (W,) (critical WIP) — P72 /L #F/#] (theoretical cycle time \Z A f/L-Fo 2 Z/b— 7" )
(bottleneck throughput rate )% 3 U7-{if (T3 AN E DOV A 7V Tl KO AL — 7 v B4 512872 T
PRI SND WIP L~LEa b)), 10 25,

5.1.10 72 RER cycle time) — TN O WIP Z 1 {[E o Bl BT 232 03 FEfH,
5111 Eek#GE# A7 (inished units out) — HIE I TN LET A58 T Lo & AL DL,

5.1.12  Ffli R #m#¢ (ood unit equivalents (GUE Jout) — HIEMIFIH, THNICHFET LT X TORMEZTE
THRMEME L CORIE R OF BEH LB Eb D), 12 2,

5113  FoAEREED (ine yield) — TREZHE T LT LN HTSNARIEHAL DR (R Ty 7 Ll 7=
WEHNIZRE, PRI BHR R AR D T) , X6 B,

5.1.14 L ELES)SE (hormalized production efficiency) — /L 754 (normalizing exponent )2l F L Tk
7= #7594 (production efficiency ) DAE (LG O BIHIBERE A O HE(L S L7z TSR ER DT ), 34 S,

5.1.15  FifE(E#5% (hormalizing exponent) — #4%%%(production efficiency) 2 (b 28, kL #E
%7 (normalized production efficiency) DEANADOEE1E, THHREIBFFARR (Sl EOfE THILITEE IR
REIXBAFTHLD, ZHLL FOLGEIIRREHEESND) IZHH LAY, 2 9 S, FFRREOE N, BX
AL #5% (normalizing exponent) DFODELHNIZ ST, BIEEHR 1 © R1-1.7 I L R1-1.8 HA S M

NIk,
5.1.16  E#)%)3 (operational efficiency) — i A3 BRI B BN O NN T2 T2 5% D ECE)#F/4] (Uptime ) bt
3 (SEMI E79)

5.1.17 #R &5 %)% (overall equipment efficiency (OEE)) — sRfiDPEREZ 4 10 E FaYE, A 2hoe kil Bl
N2 PRGR S IR 2 #8714 (total time ) CERUZEAE (SEMI E79) .

5.1.18 #5& 1.47%)% (overall factory efficiency (OFE)) — Z¥7257+ (volume efficiency \Z £ A7F D595 (yield
efficiency )& e U7- Ml (F8 B SNy 7 AZFRUEL LT, THAARKA L CODHEENCHKIL, FEEICE DFLE
DHFETHEHL QO D0ERDT), 1S,

5.1.19 _LFFE7 (process capacity ) — TR TR T C& 2 & #// (units of production) D fx Kk
(FPBHEE LS & ClEff S 2 G BAr A &te) . 11 S,

5.1.20 FLE%)5 (production efficiency) — X/b— 7" MESL N 12 /L HF/E 575 (throughput-rate and cycle-
time efficiency) |Z WIP £7-#(WIP efficiency) z- 5 U7-fifi ( L0 BRI RE w2 D R- s o4 £H ), A

S,
5121  aa&#p% (quality efficiency) — 78 205 id BT oD BH iy Sl IR ] 2 4 3 BT O PR GRS RF [ CRRL
7=/ (SEMI E79) .

5.1.22 RHERZZ 7 FH (scrapped units out) — HEHIMHIC, FER T AT LR LESMIR D tHEn - fdiE
L (BB S, SN COFIN T.i/e % &) D5,

5.1.23 AT 23 DT (Fe*) (Set of bottleneck equipment) — JIESIE T, TENOREUZ A7 DHLYE
A DL Theh &\ L BB %) (operational efficiency )24 4560, ZDO® v O EEHE LI THRDOEN,
Bl A7 idlex | TRbINAS,

1E5: ZORML RGO EY N, FHEEE T TIEORM Ry 7SN By ML DA T E )Y 757 4
FEOCREE) LIT T LS — BT, HIE IR I & O Y B4 E) 275 (operational efficiency, {8 FTBEIRREIZ & D IRsfH] &
FEEAE A UIZRFR O 3R) 2ROy FCTHLIENR L, L, (IO oM H ATRERFE 23 T4 %2 K& FE
HEERUIZSANE, TORM ey MRV Ry 78702, LI -TC, 2 DO LIZHIRNZ B W TR D35% £ haSR L
Fo 7B ELHIUR, 2 SDOMBIORIZH A OR ML R 738 Fi 2 by, mElD 2 SO OLO LT R A2 L0H
Do

5.124 %77 DF¢F DT Fe) (Set of equipment of type e) — THNIZHLF AT ecE DRLEFHOES .
IOy hOERIXI TREND,
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5125 HFER 17Dt FE) (et of equipment types) — TIFNICHOSES F2 A7 DRLEZRHOEA,
WERAN, MEHERIERE, 20 XTE2E T, ZO'y DOER (KX T ORMH) 1L, Te) TERDOT,

7E 6: WG BN O TRRMBEINFENC L > TUThND5E, ZOTARICBIT AR EREHEL R TAICILERE S (B
FOTRCOI—MNECHENEEE) b —FORME CThHEB X DN ENHD, ZIUIEEZRZIEAMPNHOILO TR, 2
DI MNEFEED TN, Han V12 /105 (theoretical cycle time) &L CFEEMRIFRI 2 Z BICANSZ LN B THS,

5126 EHIGHE17'e ICH1TSH ST DIFERT > 7Dt [MSpe) (set of process steps of product type p on
equipment type e) — FRfiEZ A7 e (CBITDHELZ AT p OBRFEHEN T U TR SN A M TR AT v 7 vk
DOEA QEMAE LM ELERA &) . ZO'Y OEFHIL s TRDT,

5.1.27 RS 7 Dt P) (et of product types) — T CRUGESN S EIF A7 DR OES,
ZOEyhOERITL, Tp)TRDOT,

5128 T XPEEED (test yield) — THRAAE L TIRET AMIEREL, L6 s RGO R
(WRIA=EZEI IR EORBESICROMRELAEZRDT), TS,

5.1.29  Bgp 1270 (theoretical cycle time To,) — SEHALAEH EI2 TR LS D ZEE L fF O FEN
72, Fz, FIRIIGUIo By Ny T EATIMENROVGAI, LHWNIZI T2 RE AT O T /32732 5/ g
M (R R ) 2 5 ) . ZAUE, EBEIN T RERM] (raw process time) G FEIEID, TREZH 2L > CZOHIE S
WENTALTBEAIT, ZNODOFHFAEZITOICH > TEDOR G Z RO LU T LWE N H D, 5eiin (E21%
TRE7a—) R 2 L BICB X SGE81E, &80 27121477 (theoretical cycle time) D) fEZHL,
CONEMEIE, Sk R HA7 (finished units out) (2% 95 ORERO L RIZIESIME FEH &5, K16 B,

ET7: ZOPERAET, SEMI E79 THEASITWDCSM 21 B8RO 421D 1 FLE BB /=)D FEin BERFFT (THT ) (
theoretical production time per unit), Z[RIEROETHD (HLIA—T137eWY), (5.1.30 HZHE, )

5.1.30 1 BGE R 57200 P B A7 (THT ) (theoretical production time per unit, fR§fH], /& AL — ZhR
FEOBERPIRNERELIZSG A, FFED TREVa— A TEMINDFEDFIEEICLS VT, | BIEHAL O
TREAEFK T4 D120\ D/ N[, 1 LGB )5 7= DD Pgn #L5hF/4] (theoretical production time per unit)
1, TREY 22— L NERICEEIL QLA EARHRICIRESND, 22T, LEREY 22— /WFBBR7ZR &M T
BEIL TWDH D& 2, IR SO BOEBRALZ I LI D506 A 7 BTD 1 BEGH 57 VD PG BaE
#%/H] (theoretical production time per unit)&l%, AL —7 MWL Tk SNz i Affic B W T A7 %
SE T DI D/ N, £ Dfcbi S HL7- 3 AT 123617 2 8UE AT CRRUIZE TH S (CSM21 LY
42),

5.1.31 PEgp</1— 7" M (theoretical throughput rate) — A7 2 20— 7" M (bottleneck throughput
rate), £721% WIP 557/(WIP. capacity) z Z7 %12 /LiF/H (theoretical cycle time) TERLIZFED T I/ &
FOME(TIHAN—T D EREF T, ZOMITEBIIZFTEETE2Y), 21 B,

5.1.32  FMEEIZ SPGBl H i % /1— 7" M(theoretical unit throughput by recipe, B,/ SUiEEAL) — FF
TEDRLE FINEEICHKT L, 58245 %065 2B W CHEER AN TUAS R M B 7= o Sl AT 3, & FIEE IR HH
FRAGA L= N (BEE BT H) 1 X, | ROE AT 720 O PRGR RGO % 24 LV (SEMI ET9)

5.1.33 _Az—=7" M (throughput rate) — B HALTZRFIC TREA-1f1E 92 S BAL O #

5134  Ru—T"vMEFL N1 2L BFE ) throughput-rate and cycle-time efficiency) — & & 7172 /L HF/E]
(best-case cycle time) & £+ 2 /L #5f#](average cycle time) THL7-ME (Z/L—F v B LW A 27 /LEEEIIZ RS
T L OFXTHIRE a2 #4077) . 3 13 2, ZORIE L EOFTEMIZ OV T, BhEEHR 1 @ RI1-1.6 HES
H

o

5.1.35 #AFE (fotal time) — IS TWAT RTORE (1 H 24 BRfE, 8 7 H) . M2 EHICFK TS
Wi, 6 DOREARIEEIRREZ TN CEF EL, EMEICMT v 7 LT iud/anavy, (SEMIE10)

E8  THL VL OEENE RS IEERECS O TE, ARFFRIZ Y A7 VR ZD S RERTIERbm0 (D7
SELFEHATNVERO 2 f5EL, % DEDTERELE RO A7 VR LD REA DL e HELET D),

1 CSM 21: Closed-Loop Measurement of Equipment Efficiency & Capacity, 1995: and CSM 42: Productivity Metrics for Flexible-Sequence
Cluster Tools, 1998; Engineering Systems Research Center, University of California, Berkeley http://esrc.berkeley.edu/csm/csmreports.html.
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5.1.36  (#&) # 7 @nit ©f production)) — THNIZEITDIERIFIE (T 7 7I2BIT DT =— N, 7T R3x%
WTIGZBITDHTATM, U e— "BLER O 2 ROF 7 BEERRIZBT DX A728) T, BEhOHEM &
L CHOND (CNHDOFMIL, AN T TR LREZRETIC TEHENEBET5) , ML AO=2=y N2
KB L12D (T AN == REDMDEELI T A RTE ERY),

£ 9: ZOEFIL, NEEZIVHAMERLDET 572012, SEMIELO IZBITDERLIVBIRERIZRNELI-> TS,

H10: B oy M ARIEEOREHN A2 G0l ENTE (FERIZEENDIZEN S, S A TEEORE T 31

AEETeZ N TED (FEBRIZEHEETNDHZENE ) , 2— WX, W—0 AL 47 unit of production) THLF ARk 952

EMNTEDLD, ZIUILL FOIH B A HHERE CTER,

o YR AXDER (BLOFDOEINA 2 TREM AL > TAELA AR A RERN 7 ERR) 28, LIFORhRE
DO DI R L T 72725,

o YRV AXNEFNTBREEENHD (FIU THNIZBWTDH)

o D SEMI A¥ 4 —R L@ [ CHREE BT (unit) O ROBES MDA 2< 72 5,

o AT T 7 # & (scrapped units out) Z IEFEIZ B EIZANDZENTE72{72D,

5.1.37 (#f) 77514 (Uptime (equipment uptime) — &% 23T OEES IR HDIREH], =
ZIXAERE, F B L O =T U VRIS Eh, FEFHEIRERNIX S £4720 (SEMILEL0)

5.1.38  2°fF %)% (volume efficiency) — -FZ#/F 2 5)% (normalized production efficiency) |2 /72~ X405
(balance efficiency) Z e U7-fifi (L5 OB RIS RE I D R 72 TRRDOIMR A HIRZE L KD T), X2 S M,

5.1.39  WIP 7577 (Woay) (WIP capacity) — TIGHNICE LR CTEDRUEBLAL O e KA (W], Aby i —, $kHE
PREEE, B OB AR —b, #REEE R Ny 77, WBENREILHLLOEETe, LL, TAMNHT=—,
HI—z—~, F=H— Tz — N EO o7 FERLE AL D 7e DI MBI A — R T E FR 0,

W1 2V THPICR A E CREE AL AR E LR IBZ R T H D TH- T, ERHMIR WIP L~V TIER,

5.1.40  WIP 274 (WIP efficiency) — MRJRWIP (critical WIP) E7=13 £/ WIP (average WIP) DU N 3Ly NS0
75 DAEZRENF OB TEHRUZpE (LS OBIRIERE A D 7z WIP L~ L Ogh#iRHOT), X 14 23,

5.1.41  WIP 475 (WIP turnover) — =4k % (7 (finished units out) z £/ WIP (average WIP) THRL7=fE
(RIESE R o TR RO B S SHEZ 7)), N 22 25,

5.1.42  f1#47 (WIP) (work in process) — LHEWNIZ Bl GERAL T, 277y 7S 720N LRI [AIE
N THRNE DL, T RTO TENREZZ T L TCWORWNL DDA,

5.1.43  HiEE ) (ield efficiency) — Fr>AEE7F0(line yield) |2 7 X AR F ) (test yield) ZF U7l (R &
H7eb B h 34~ 97), 23 2R,

T 12:  ZORIERYEL, SEMI E79 O 43 & %)% (Quality efficiency) L [EAEDIE THD (ELFE—TIZARVY), (5.1.21 IHEBM,
)

6 FHRAEELE

6.1 1 &, 5 HIORLIZHREM OBRERLIZL DO TH D, KANL, /R HFEND, ZIHO0E R
FEE AL TEERERPMTOILTODHFED H M ~BI I TnD, —F EOITITRIIL TS HEE G
VTR 7o AE AR B R L7 D ERYET, ZOHTARTIIRDBERIN TRV, ZOMOME IOV T
ROFE SN ESNTND, —F FTOFNITR A THFEEROTHELET, 2T OIFEAE T T
ORNEFEHENRIFRL TDD, ZOREBIIRIE FEHED L TN L TR 328N TED (5T —X D A TR
fEHEMERREE D5 A ) o A (T ERR) 12 E 7220 E FHET, B FICE T3 TROMEE R DT
HDOTHD, ZOMOMEFEAE (SERY) 1THLE EOJIEILMET, THOBWIMIEE ) O R TROMFEL KD
T (HkEEATT T HEDOEEITE F20), MHEE 1 12E, ZS0RERIE L UEDT S L722D LR B iR
WZDWTOFRAZRT,
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scrapped | [ theoretical production J § availability J § operational
units out time per unit efficiency efficiency
good unit
equivalents out
(12)
bottleneck theoretical
throughput rate cycle time
(17) (16)
4
best-case critical best-case WIP
throughput rate WIP cycle time | | turnover

(20) (10) (18) (22)

finished
units out

total
time

actual
throughput rate
(19)

average
WIP

(15)

/

theoretical
throughput rate
(1)

normalizing
exponent

©

WIP average
capacity j § cycle time

efficiency

WIP

(14
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cycle-time efficiency
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6.2 OEE Li3#72Y, OFE &ZFDHEZD R ICITHER A2 EFH CTERLIZEICIT b7, =
DR DR IR CHEAEL 0B L 720 L TWDER Tl 2 Tdh b, OEE [FA, OFE

DD,

o W/ A, THEYn—, KFEIEE, RFEOZELZITIDOT, Rl THE KT 55
AR TREPELSNBR L, FUTISMNICR T D TR 722556 13

%, THRNOF~
WIZIRD IS 7255

@umu:/7

Juba) W ETD

VERHL (ZOEHREEOHBL AR TIEH D), FriZ, THIZ Té”ﬁ{t#%éﬁgl(#‘l‘l\ﬂ/ﬁx/ﬁ

T DFEFE-CIRPFHE S 72 ) 12 Db D THLH Y i/i%ﬁué\%f&bé

o  FURMOFEECRMIZIAEEM OB LITEER, (ZBiEB] &2 OHITEEAE T bNDZ E1705)
o 0(FET=HHIDEIL TRV VREES DU NI TERITHFRE LR EE) 735 1 GRARAYZIRRE, EEICITEHR T

W) O OfEE ED,
o MERITTOEFENZRNORDIZMETH S,

overall factory)_( volume ) ield
efficiency ~ )~ |efficiency )~ \ efficiency

efficiency production efficiency

( volume ) normalized X( balance)
efficiency

ield ) _( line | [ test
efficiency) ~ | yield | "\ yield
_ equivalent good units out

B (finished)+(scrapped)
units out/ "\ units out

normalizing

normalized production ( exponent )
production efficiency | =\ efficiency

( balance ) —writical WIP_
efficiency)  process capacity

units out

( line )_ finished units out
(units out

yield ]~ finished) (scrapped)

( test ) good unit equivalents out
yield finished units out

throughput-rate
(productlon) {and gycﬁe tlmeJx( WIP )

efficiency efficiency efficiency
(normalizing) _ 1
exponent average) . critical 1
WIP WIP

log, average) (critical
ml“{( WIP )( WIP )}
W13 x>0 DA, logy(X) = logio(X)/1ogo(2) = In(x)/In(2),

critical _ (theoretical |, ([ bottleneck
WIP ]~ \ cycletime |~ \throughput rate
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