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SEMI E35-0312
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NOTICE: This translation is a REFERENCE COPY ONLY. If differences should exist between the English version
and a translation in any other language, the English version is the official and authoritative version.

HEEE: 20O SEMI A¥ X —RE, REZIVERSNIZERER D IERRL O THY, B ARGERIL A AROF
HE BN OEEOTZDITERLIZL DT, IR —35EE A ARGELICER NGOG B I I GERGGE N A 0
TENET,

SEMI A% % —K HARGERERZ ZFHICHTZ> TOEREARLORBIZGEH L TBVET (T R&TH 5D |
[LRT AU B2 1T DN TEE)

ARALZH—R1X, Metrics Global Technical Committee THEATHIIZAGRI N T D, BlhIE 2011 4212 A 24 H,
global Audits and Reviews Subcommittee (ZTHAITAVKFES M7z, 2012 4= 3 AT www.semiviews.org 35 LT
www.semi.org CATF-FIRELZ2 D, HIARIT 1995 4EFE1T, RiTAlIE 2007 4 3 H %47,

1 B

11 KHA ROBEENE, FHEAREES JOBEEEIC R o MEEEORAIRE = X ML RS 572
DO, FHENEGEZREET 528 TH D,

1.2 KAA RiE, #¥4A& COO (comprehensive cost of ownership), fillBR{f < COO (constrained cost of ownership),
=4 COO (monitor cost of ownership) DFEHE (7' 17T L) ZHEET H-OICHLERER, 58,
NTY XL, FE, MEMEEERMET I LICLD, EHS GrEE, @, Z4) ZERICEE#ELZ=2 A M
EOTIEEICEET S a X MR A ARRICT 20O FIlEA T2 L0 TH S,

E 1L ZOHTAROMHANSLRBESIED-DIT, COOFHEESTT7 407 ATEBR UL OZBEE R 1 IZF0HEL TV D,

2 §EH

21 BRI A FiE, £HEEK (IC) DU 2= "BIOT A AL WnozpEiRka=y F 2 LETHEZED
ATOEBICHEATED, £, 77 v N3FNVT 4 AT LA (FPD), K5 E (PV), v~ /L7
kv X H =5 AT A (MEMS), S LED (HB-LED), /~— K7 4 A2 K Z A 7 (HDD), % 7=i13% Ofth
DA TDAEFELI=y NEWHTHEEOXY A TOEEICOEH LG5, HiEICL - T, £EEKD
7 =B X OT A ZADOHGEITEM L L TS,

2.2 COO ET NVEMNT 27O DREFIEEZDIRNMERT2I120E, ALY T TV OSEANT, B
ERMBIOT —HEOWREMLELTDH, “RETANLINLEE N, BEMAEHES LV, #f
HEZR[R D EEEDOEAE 2 AT & Th D,

20 WLONDT — & S 2 TR,

2.3 COO ZRAEBIZHEAT DI, LIXLIZTHEEROSE 0 CHE 0 IZ X 5K & B L 72l T8
BOT —Z BB D, KA N, THNOEEORKECRERN, EEEFH BT R0
WEEKDLDIHbNDZ itk b EBbhb,

BEE: Z0ORZ A —FBIORENA FIA NIFOHMICEE L2 ToLE FORMBEZ Y )
I EEBEXLTWARY, ZOXEOEHEIL, FOEMLIIBWT, @mUlR%L4ek L OR E5EiEd~
THEZRE L, FEHRNIERTRSCZ OMORIR~OwEHMEZ T2 b0 TH D,
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3.1 —EPOEEDOFITIL, MODORF &R TERICRELHEVLDRH S, K 112 COO DET VAT
RZIEL, RIETE DV ODOETIVANERNOREGREZ /RS, COO HHEOKEICIE, IFIEm
D SIRIT AN Y AL TN,

32 RbIVRy 7, PAITNEA L, BEORTA T AOMHAEERIT COO HEICITE TN TR,
FNEDREENTOARWEEIZ, x D COO EFNMIIEBWT, =ehilETHIzOWTETFMEENS
E OB RTZENREEZLSTHD, ZTRHOHMIZIEIHL LD a A B,/ 2132
2b—va BT NAEEHTREITHD,

3.3 COO FHEITIE, AHA RICHRMICHEHE SN TWAHIER XV LEEMAREE N LEIC AR 5 aREME N H
Do LML, BAA RO TIL, ZbORNE RIAAL TS,
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FiFtE FARY 2= — R
0B L/ TN A A= R
HIERIE - R %02,
YAV EA L, RS b 285 A — 2 KAT
TALINT A PR
X 1

ISR L RFE D REE X 1255 ER OB
(Relationship of Factors to Difficulty of Collection and Validation)

4 BRRE VI —FBELUXE
4.1 SEMI X5 > 8= NI L OMZEVT F 74>~

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

SEMI E81 — Provisional Specification for CIM Framework Domain Architecture
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SEMI E89 — Guide for Measurement System Capability Analysis

SEMI E149 — Guide for Equipment Supplier-Provided Documentation for the Acquisition and Use of Manufacturing
Equipment

SEMI S12 — Guidelines for Equipment Decontamination
SEMI S16 — Environmental, Health, and Safety Guidelines for Semiconductor Manufacturing Equipment Disposal

SEMI S23 — Guide for Conservation of Energy, Utilities and Materials Used by Semiconductor Manufacturing
Equipment

4.2 1SO Document!

ISO/IEC Guide 99 — International VVocabulary of Metrology — Basic and general concepts and associated terms (V1M)
R ISR RORVWES, I SN aETOXETRFMEZHET,

5 MR

5.1 Wit L N F7%

5.1.1 AA (active area of the device) — 7 /A A D FEITHEIK

5.1.2 CDF (cumulative distribution function) — & & 4371 B4k

5.1.3 CEO (cost of equipment ownership) — %%7#& CEO (#li&%&7# @ COO)
5.1.4 CF (cost footprint [of the equipment]) — (EEE&ED) 2 A F 7wy 7 U2 |k
5.1.5 COO (cost of ownership) — == A b A7 F—F— v/

5.1.6 CYL (cost of yield loss) — #x# » 2 =2 A |k

5.1.7 DD (defect density) — & a7 Ji

5.1.8 DLY (defect limited yield) — K[| fRAZEE 0

5.1.9 DY (defect yield) — Ke384 v

5.1.10 EHS (Environmental, Health and Safety) — 8%, R L UL 4
5.1.11 ER (equipment required [integer number]) — S ZE3EE A5 (35%)
5.1.12 EY (equipment yield) — %E@E A8 V)

5.1.13 FP (fault probability) — & =%

5.1.14 FPD (flat panel display) — 7 7 ~ kX% LT 4 A7 LA

5.1.15 GUE (good unit equivalents) — F &4 7 = — i fi

5.1.16 HB-LED (high-brightness light emitting diode) — &% LED

5.1.17 HDD (hard disk drive) — /~— K5 4 227 KT 4 7

5.1.18 IC (integrated circuit) — 5751

5.1.19 IEC (International Electrotechnical Commission) — [EB & SR HE S
5.1.20 ISO (International Organization for Standardization) — [E B2 Y (L itE
5.1.21 LSL (lower specification limit) — {4k T BRAE

! International Organization for Standardization, ISO Central Secretariat, 1, ch. de la \Voie-Creuse, CP 56, CH-1211 Geneva 20, Switzerland;
Telephone: +41.22.749.01.11, Fax: +41.22.733.34.30, http://www.iso.org
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5.1.22 MEMS — micro electro-mechanical system

5.1.23 MS — measurement system

5.1.24 OEM (original equipment manufacturer) — FH T4 pa e il it £ 4t
5.1.25 OU (operational uptime) — BB (7 v 7% A1 L)
5.1.26 P/T (precision-to-tolerance ratio) — & /& 74 b

5.1.27 PDF (probability density function) — Ffe3R7% £ EA 4K

5.1.28 PLY (parametric limited yield) — /XZ 2 kU » 7 HlBRAEE 0
5.1.29 PRY (product yield) — H 5t 484 0

5.1.30 PV (photovoltaic) — K57 5

5.1.31 PY (process yield) — 7 v & 28 1

5.1.32 SR (sampling rate) — H > 7 U > 73R

5.1.33 TP (throughput) — A/L—7"> K

5.1.34 TU (total utilization) — #&F| F

5.1.35 USL (upper specification limit) — {145 _F [R{E

5.2 &E#%

5.2.1 7 /L7 777 (alpha error) — & L CWAIEE 338> THEHE LW E G SN RIS AET 5385,
ZATNIREL HIES,

5.2.2 7 /L7 7 f#%: (alpha probability, o) — 7 /v 7 7 iREDHER, TV 7 7idER L LIES,

5.2.3 ~N—X Z.7>-COO (baseline cost of ownership) — Z&E AV, T 70bb, KREEHIEHRE Y B LUOURF
ANV 7 HIRAE Y 25 £ 720 COO,

5.2.4 ~N—xF5% (beta error) — A L CWRWIHE BB TEET 5 &G SRS AET 558,
ZATNREL HIES,

5.2.5 ~N—%j#5 (beta probability, f) — X— ZREAZEDOfER, X—HFFAEK L LIRS,
52.6 N7 7 X, f7 ¥ (bias, )— [A] UxtBRIZ OV T T 72 I E M O I & EEOR D7,
WE 3 ZOBE, AT ADEEIIRE THD, K — I Lo TSI SN IR A B LT EA VR L L CTE T2,

5.2.7 #%/k#dn (component part) — 72 7 U DA TEX 2MRESRTH - T, EE, ML TEET
XhenwkBZbND, Bix, 72728 M E 2T S, [SEMI E149]

5.2.8 #74 COO (comprehensive cost of ownership) — fll R 72 LIZFHE S #17= COO,

5.2.9 #JfRf1Z COO (constrained cost of ownership) — A AF S I L, BH I AR 2DIC, EXINTT
IREMDEAIC X - TEHE L7 Coo,

5.2.10 JH#E#S (consumable material) — EE DR CHEEBE I AT AL - T, FHITEEL AT L ETFR—
MLUTHERAEINDMEL, #lE LT, T2 BlxiX, 73y, 225) , miE Bz, BB w, 8
Mk, WEK, T— Rar "y R) ) EBER (FxE, EAR, AT 794, U— K7L —
L) Wb D, 722 L, EEMEAE S (B, EESS) , YAR—-NY— Bz, ¥ U7, e
—T7H—R) , AEEKR B, vz—, XA, TECOTIUEEES) , TE=X T 40T 2=y
b Bz, TA N =—N) , RIS (Fl2E, EX, HEH) 13EEh /ey, [SEMIELO]
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5.2.11 JHFEHS4s (consumable part) — HEED S a2 F N —2 g ko THESH, THRITTHER Y
FF AN VAT Cd 5 ILEM G, HEPFHIOMEEZ EIT T2 LN TEDL R IITT HDITELR
WHAVLETHD,

5212 =X p 7 p 7V 2} (cost footprint [CF]) — EEDT X THOT ¥ Ny 7y 7Y o M LUEEE
JED O % OILE D EA X O -5y Ze G T ek dse /O T 4 T 0O T,

5.2.13 & CEO (cost of equipment ownership) — #8 W #H LIS DT O a2 2 F % F T COO DFHL,

5.2.14 COO (cost of ownership) — T EREEIC 61T D AEE OHRMT T, HEls, MEIBRDLIETOaX IO
LT, EETERICOUHIN2=y FOEIREZMI-T Z RO LN D,

5.2.15 K7V #8252 % I (cost of yield loss [CYL]) — 52 BT AT » T THREO = = v hOHKIE, BALh
KDL=y MIBLOZEDRETORET R FOBEKETT, EHIZ, 1 DOAT vy TRbHTL H=
v M, ZFOBRDMBNDAT v FITBNWTHRIIRDLZ LD, LB T, HEVHEKa X |
(CYL) OFEIZIE, Vex— " OHERETICRBLIERE X NEMONERDH D, LN 2T, L%
b T A2, BEVBRKa A ML, MLz X e LTGEBRLZTNIEZZR B0,

5.2.16 Z > 7% (cumulative distribution function [CDF]) — 4#& OELL F CRAET HHIE FTRE/RFR D
=R 2 5ok 3 5

5217 BE& D L < /3 & 1E (default or default value) — SEEE DT — 2 RNRIHTE R & =12, HHINHE,
Example value & & FE{EIL 5,

5.2.18 X/E#IRA#7 ¥ (defect limited yield [DLY]) — 2E@E I ELRIF 2 RI@IC L D RR A& R Bl o 38 E
DO—i5y, U x— "BUETR T, KBESAEVILEE, 7 An6E)N N5,

5.2.19 777 (distribution) — JIEIZ & o TIRE S 4L D EO&EFH I 072 V) JI7E v BE 72 5 DI A He R DRk
FEA,

5.2.20 /R #E1E (easement space) — HEE DTS Hd6 K OMAIE O %% X el (m— FEEHOEmITE E220Y)
T, LAemEEE, AMTRMIICRHESNEA VT U AHT 78 AAR—Z, a v R—3xr O
DA LICKEEIR A=, BRONNCREERT GG DAR—ANEEND,

5.2.21 Z&# (equipment) — EHERCMESE (o & AT, ALBE, Bk, R{fF) Z175 DICLERLN—FU =T
LY 7 Y =7 OMBEDE, TRTOEENRMEY RN — MEESEIDEE (2L 21T, H2ERY
7, By, PR BERAUEREEE) 25T, [SEMIE149]

5.2.22 pLAEAERE 54 (equipment required [ER]) — Z D AT v T D A)N—T" > k&G D 2 DI I E K
R T8

5.2.23 i X/— 7" h (equipment throughput) — [ Z/L—7"> | (throughput)] ZHE,

5.2.24 ZjEA47 Y (equipment yield [EY]) — HEDOZ T > 7o = b O, Kkt T D & 0iflieT A
MZERoTHELTWD L) &9 I EEICEE SN T, RORAT v 71k 5 2 ERHED LHIE S
Niea=y FOEIG, HESRVZEETLL, #MRELTLBZ@BT 2=y MUIED T2 L
272 %, BRDOAT v 7 TIHIEEIIAZ — FRER T O 2=y M IV D Rvna=y MRELHT S Z
LTl by ZEBRBATHRIN 2=y NIRRT T 7 THY, EHESEEY ORTLITRG220,

5.2.25 Ak (fault probability [FP]) — HEiE i OB I KR 3 2 dbm e,

5.2.26 [#E# (fixed costs) — — 72T RAETL2EM T, BEEEOHEA L THN~OHICBEE L7z X
[

5.2.27 Ry = —  \fEE (good unit equivalents [GUE]) — 5384 & 0 73 100% T & - 7235412 [F CE D
2=y M EEL DI ERE M=y NMIOFHRE,

5.2.28 A4 #E5 (joint probability) — FEE DO MESRAED B AERK S AU D fle 2858 18 BEEC FE 7o 1 X SR RE A A B 2K
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5.2.29 1BZ41#H (lifetime) — B E 36 L OEEE 2R Y 7017 D FR,
5.2.29.1 ZEE %/ #f] (production lifetime) — — 15 025 & A3 D 7= DIl FH S 544,
5.2.29.2 A4/ (tax lifetime) — M5 Bi-CRR B _E ORI E AN HERL L C & S LD FESL,

5.2.30 f14#% FiR1E (lower specification limit [LSL]) — Z DfE % Fal % & 8GN HER L TR & B I b
ML,

5.2.31 M (measurand) — JIEDXFE L 72 H8LG:, WK, WE ORE O REVIMI,
5.2.32 JiE 2 4 (measurement variability) — 45 & O 5 F THEZE O HIE EIC OV TITbR S EEOHIE

ZBEMT B 5 7,
T 4 AEZEMED LA O (—ief7) HEE BRI, 08, FRUERZE, 0 kS Thd, FrE OHEE BITIE, #0RUREE B X
OHIER DD,

5.2.33 == COO (monitor cost of ownership) — ¥ > 7 /L ORIE, WL, T A ME2EI D007
Vo 7RIS W, A=y FY Y DHFZ) COO,

5.2.34 === } (monitor units) — HEED VKR — MIIHHE INDHT A 2=y hELEF 74 T—=2=
v b BIZIE, V==, THLRA) , TAa2=y MBI,

5.2.35 FEJEESS L (nonconsumable part) — (& oD 7 11 & A s T AR S AUV VEEE IR AL, S E S AT
OEE RT-T oIt & OB (Bl 21X, #bEeEIzLD) BDOLBELINDILGAENRD D,
[SEMI E10]

5.2.36 E#EIFF] (operational uptime [OU]) — 1EZERFRIIC X35, LEDNAKRDOBIEL FIT L TV DR
RBIZH - - OEIG, ZOFEMIY, EEORRHLEBENEEL X T 57-2DD0 D TH S,

5.2.36.1 #am— EFIND L HIZ, QU I, PEERELESEE LIEEOY 7T A YOl HICERK T B
TWEND D,

5.2.37 /NZ X N > 2 HIRARE? U (parametric limited yield [PLY]) — 7 /34 A /X5 2 — & PNEREEFHIMN &
LEVOHBTHRISN RN To2=y B,

5.2.38 #45 (part) — [HERGHS ] S, [SEMI E149]

5.2.39 #FE /LA 7FZfe (precision-to-tolerance [P/T] ratio) — #F&7E (Bl 21X, B EEE IR DM S8k 72
E) ICHTBREL AT L (MS) DFEED L, [SEMI ES9]

5.2.40 7%/ E1# (probability density function [PDF]) — R A EMRE TE HEB L OWZ 6 O A
ROMOBIRE HET 558 CDF 0—WHBKTH %,

5241 7'zt X X7 7 (process step) — S AT 0 —NTERAERR/NONHIESE), —oLl ko
LT ART v F I AL — gty bELTERTE S, [SEMIESL]

5.2.42 #4870 (product yield [PRY]) — L@t lc RIS L e 2=y MIOEIG, 2=y MO
HBEEVIE, BREEVHIEOTXTORFIZE DRI TV D,

5.2.43 jf#FZ % (random variable) — Z D434 & DAESHIEITUTV ViR TRAET HHIEATHE/e HE,
5.2.44 ZEE)# (recurring costs) — WRERIFRIE O FHIZESWC, EITHICHAET LA K,

5245 2V E L (redo)— [V U—7 (rework) | #ZMH,

5.2.46 [EFEES L (repair part) — (EFRIG(CHE A S 5 38 2EPE4 5 72 D OEB b,

5.2.47 U 7—2 (rework) — KRB EICERN L CHAHE S NS 2= > FOEIA, redo & HIFFIEN D,

5.2.48 #>77L (sample) — XfROT v ART v T ERET D, WE, BE, 7 A MOLEDITERRNS
TAEEERITE=F2=y b,
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5.2.49 > 71 > 2% (sampling rate [SR]) — IR DT ut 22T v FEA @R T D= v NI EE
LY T NOEE (R=kr )

5.2.50 7 — E"X £ (service contract) — $EE DL A G5 721 The <, TR BRI & &0 T,
PSR - B AR T 2 T I A Y OO I ETh D,

5251 >+ N7 p 77U 2 b (shadow footprint) — 2EiE DOFRME) T ITLEE DO X TOEY DE T ORIk,
AL, WE LB DA E O —RFH) R D LED (B2 0E, EENGIRY T U T eRkE
DHENT DIEEDO R — FR— ) 25T,

5.2.52 P H5dn (spare parts) — JEE &2 — B AT 5 72 DICHERE L TV DAL T, TOMEA S TEE

=]

FHlo

5.2.53 #Z i =Estandard deviation, 6) — 431k D 1E 0 BH A,

5 FEMOEERZED, EAEEREICES TERIIEOND T —F0 bR O IIIHEE TE 5,

_ /ﬁg(xi it (1)

ZZT,

n=7—4DEDO

xi=i HHDOT — X JHOMHE

X =72 A O T

5254 X7 7(step) — [k A AT v 7 (process step) | &5,

5.2.55 #7717 + (supplier) — = —H¥— (il ziX, ==v MELEF /2 L) ~EEESCREE Y — R 2463
DN FEEANR K —F TR LGSt (OEM) & HIFES, [SEMI E10]

5256 7 X ;= h (testunit) — [FE=%== |k (monitor unit) | %S,

5.257 X/L—="» | (throughput [TP]) — ZEE N TIHIZF| S ETRFLE Y D=y b (T =2— 1T /A
R7pE) DT, BTOA Ty, TNy FBLOETORNIBIEEELZATND, WEHEIN4
TOTA 2=y FHLLFE=Fa2=y FbEENDIN, ThbodEflfia=y Foa X M HEFEINK
RN THD,

5.258 > —/ (tOOl) —_ ./) 3/?1»—/\72@£§j‘51% [/\“C /H:%Jij:/xi:ﬁ X—Jﬂé—ém gn
F LI s,

5259 »—1U 22 (tooling) — FFEDL=> §, TAK, HDHVFEEOTREFMICE O THE 2 LduE
T HTDICRE R HmI X O T X7 4,

5.2.60 #&F//H## (total utilization) — KRN D AEFERFRH O/ 3—& > |,

5261 ==, (Unit) — TV =—,, XA, NoFb—IUINTT A A, b LALEE (i L OFER
AL Z ETe)

5.2.62 11-4% LR/ (upper specification limit [USL]) — & Oz kA5 & W30 A L & e S b Btk
D1HE,

5.2.63 7 # (variance) — fE=R% B DO EMED JE D DI Y & E BAb T 5 Mt E &,

5.2.64 &L 24 (volume requirement) — HUE S AVZRFRRINIC, 2EEIC L > TUET 5 Z LRI D =
=y PO, i@ 1EMNEZY D=y K,

5.2.65 K70 (vield) — [ AXE Y (product yield) | % 2,
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53 Z%

5.3.1 a— 7V 7 7 i3 (alpha probability)

5.3.2 f— ~N—Zfife= (beta probability)

533 0 — AT %, {@V (bias)

5.3.4 o — FEUE(F 7 (standard deviation)

5.3.5 De — & O BL4T (depth of the equipment)

5.3.6 Ds— HER L OVEA KB Z A5 DI )T S
5.3.7 We — 2E[EDIE

5.3.8 Ws — 2EDMER LU A XE 2 5 D T-iE
6 AR MFITA—F—2 v TOBME

Recurring Costs

Fixed Costs Input Unit ¥ Cost
Cost of Ownership } A $
- Input Unit £ Cost Equipment -
// . \ Cost of Ownership } $ Q
1 Equipment »\ Step n+l \ Scral
7y > for II g A P
\ -----------------
\Step n ! \ Stra Rework or Redo Test
Cost ~=- 4 P Cost
of D TTT T L of
Unit Rework or Redo Test Unit
Previous Step Current Step To Next Step
>

Factory Flow

X 2
THOWHDOEED 2 R b RHE

Accumulation of Cost during Factory Flow

6.1 COO 7/ Description of COO

6.1.1 COO &, #HEV#HEKLa X (CYL) bE®H, LHREICHOIAENTIEEOFEE I AV EHBIRIC
DOWTEBZEIET 2 BRI O BB SN Ay a A MEFHET 5 1 SOFMEEETH D,
COO I, FEMRN—ATiHEIND, ZOFMEEER, HEZHRTD 1 SRACHTIR2=y FdHTD
OaARELTRIEIND, K22, R2I2X->TREND 2ODSy, i CEO & CYL IZHEyfiET
XAHZDOaRNDORBREERT,

AR NFTHA—F =S 25E CEO + B ViEKL= A b @
6{0]0) = CEO + CYL

6.1.2 COO %, ZskAM =y FEMIZTOICHKNETH D LHERENTO 0 A 2T AOPRAMNT, &
L, BRIEIZLNDIEAANTH D,

6.1.2.1 HIRDZRWEHFIZ L S COOIE, ## COO LIS,
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6.2 COO DRSS & ¥— 7 7 >~ Constrained Versions of COO
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