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SAFETY GUIDELINE FOR RISK ASSESSMENT AND RISK EVALUATION PROCESS
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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.
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33 K44 K7 A 1%, Fault Tree Analysis (FTA) , Event Tree Analysis (ETA) , Hazard and
Operability Studies (HAZOP) , [EHEE— FEESGH (FMEA) HEORED U A7 77 A A FFEIZON
TaHT 2 ZEIFERLTHARY, L2L, TRLOFENFIEL, oL CHICI/S—sh T
L2 LT D,

TE3 BElE® 2 TiE, EHARRFEOENEHRESEGRHI OV TRET 5,

34 WEDKKY A7 T A PORHEIZONWTIE, SEMISIA 252 &,

4 BRREVI—FEIUXE

4.1 SEMI X5 > 35— FEL VL2 74>~

SEMI S2 — Environmental, Health, and Safety Guideline for Semiconductor Manufacturing Equipment

SEMI S14 — Safety Guidelines for Fire Risk Assessment and Mitigation for Semiconductor Manufacturing
Equipment
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5.1.1 ## (controls) — falRPR (hazard) 12X Y f&%E (harm) NAEURWE D ITHET 5 H 5V EB6 1T
5 TFEk,

5.1.2 JEBEI~DHEEE (exposure to a hazard) — fEEL 72D AREMERH S (LvL, 4T LHZEH THER
V) FEBRIEDMEET D4R

5.1.3 IEFES/E (frequency of exposure) — NRLEEE DNEFRIFICIRTE S 2 B,

5.1.4 J5& (harm) — NOREFRIZKT 2 WER R GE-CHEG S 2 WV I32EE, @, BREICKHT 2818,
5.1.5 BRI (hazard) — fEEDJRR L 72 % ATREMER & 5 IREE,
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5.1.8 R/ (maintenance) — #{E % BIFITAFET 2REITRDOTZDDO TES NIz, EITTEINDOIEE,
5.1.9 Z& (modification) — ¥ LWMERRIECY A7 5B SE D ATREMEN & D IEE DO H

5.1.10 ZE/F Y X2 (residual risk) — TF09, &I L OWEEIEE AOBIE A3 M SN 7RIS HIRFET D

Uxao
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0)0

ES5 VA7 OHHIE, FEETITERIN TN,
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A7 TR/ AX Y MIX, BBEROERFIEEFHIRORE, ERIEORE, VA7 ORBY BNEEND,

5113 UYXZ2DEFED  (risk estimation) — fGEOOE & LREMROMAE LN SLREDIRN & B
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51.15 Y X2 (risk reduction) — U A7 DMEWNL~UUIER SN D 7 et A,

5116 #—E"X (service) — BAFICIEE) LZ2VRBBICK» 7B 2 1Em S ¥ 5 2 &2 By & LI FiEsh
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6.1 —#RHIT 1 N7 1 > General Guidelines

6.1.1 X112, VAZTHERAV FEFHIET B ADEKRAAT v T HRT,

6.12 TERARA L MNTBEEBOEENRAERIFEEZFREL, fHMET I A7 T A A Y M FETTE
Thbd, VAITHAAL NI, RS CRIICBAL, HFTOERBICHEWVWERT&ETHD,

Prepare
(see 6.2)
R Y S
I
| Determination of the
pmsmsmres » use and limits of the
! | equipment (see 6.3)
! I
1
see |
6.1.3 |
b
! Hazard identification
(see 6.4)
i RISK
ASSESSMENT
Risk estimation
Implement (see 6.5)
risk F——— ] ———
reduction
(See 6.7)

Risk
evaluation:
eduction needed?
(see 6.6)

X 1
URI7T7ERAA b 7va—F%— |k Risk Assessment Flowchart

6.13 EARARUE GRFHIBWT, FILWERIFESY A7 2REIEDAREMERH DL D) O%ITIE, fE
FAGE L HIBROERPNLEICRDBENH D (K1 E25H) |

6.2 BRRIRDFEE VX2 DIZFEY 72 & X D Preparations for Hazard Identification and Risk Estimation

Process
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W7 A7t 2%2EB5121%, Lonh LIEEHBKLETHS,

6.2.2 WAL Bz X, e, #EmERLEE, BGHEHNE, ©v Fa—W, F=F0fMEE, VA7 7%k
AA D) —F, fGHRIEOREIZET 55269 548) 28RT 5,

623 VA TEHARAY NOFEEEIRT D,

6.2.4 REWCHETLER WX, K, v 77 v7, "—Fu=7) 2lUET 5,

625 TEAA L NOFHAEIRET S,
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DERIZGUHDERRBEELH D, KO X H7RTEHEZET,
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6.4 JElRID[AE Hazard Identification — WU FIEZEM LT, T4 79 A 7 VOBKEBEITBNT, &
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BEINTWHHBH I EICRAETE 5,

8 fEMRIEDOREICHKILOTF = v 7 U X FOFNZHOWTIEBIEFSR 1, fERIESHT OFEOHNZHOWTIE, BEEE
WorsBTHZ L,

6.5 Y X2 DAY Risk Estimation

6.5.1 fERRIRICEE S 2 Y 27 3§ 2 HiEIZZ KD 5, )V A7 I L - TiE, fERFEIC LV BIRS
NBERCEHMNCTRIFREREREZFREL, TNENICOVWTTRISNAHELEIN Y THHIEE &
L0055 (§652 #&M) , HDHWIE, HOU AT FGITIE, FEHOEE L EERICHER L THED
FHiEEEDLDONRH D,

9 b L, EMEMLEZERT L5E, BUOMEEE L TEOREN TSI, Bo, FETELBERICLVITDA
ZlE, TLTCRRSFEBREZORUOMICAHE SN T DL ORILA/RENTNWDE Z ENZEE LU,
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6.5.2.1 fERENL S SND, &D2WVIEAEMICTHIATRERR ZNE N O RO RE,

6.522 EEDODVDEEID I N—TF13K 2 DIEEDRKREDLF U F~EID Y FAI-LIZ, BEOVELEDS
N—T R,

6.523 TNETNDOHEOOE I ITN—TERTHER~ORLEHRBIN—TOEIYE T, £ A2 ITHAME
TN—TZRmT, BEWERD L VIIIAEBEE (B 2IEAR, BRE, HOHVITERE) NERE~REIN
%, TROLBEEND OGEEOREITROEB

oSBT~ DURE DB & 1R
o WREICEEA AT B R
o WBOME, R, KINCESO T, B IEEE TR 5k

6.52.4 WO F A HH LIARIFICEET 52K X7 ORITE, £ Al1-312, VA A7) 0EYECTx
R,

6.524.1 fEEDODOE & / BAEMBROZNENDMAEDLEICOWTY A7 ZRETRETH D,
6.5242 TRTOMAEDLEIZOWNVWTIRKD U R T ZZOERIROEIEY 27 L RIpT R&ETh D,

653 VR TEHRAA L FNFIEE VR 7T 2O fLA~EHT 5 2 LICkPT, SEMISI0O T & A
AV FOFRERIIMFBEZE 1OV X7 Fp L ER EBAEME, AFEICOELEIZMEHLT, #ESNDHIRETH
Do

6.6 U X2 FZFM Risk Evaluation
6.6.1 THNENDGERIERE ZIXGERIEDOES ZFHE L TU R 7 DIREDA LN E 5 NERET D,

6.62 VA7 FHINE, HEEOREE F-IXEBEOMEAZFOEMONET 7 vt 2H 5 WIEED LT X ToOM
RiC X D ILFEDOIEE L 205D,

10 ARSCEE, KEBRLEERD Y AT O LNV EHLT HHO TRV, U ATZEKBOFIIZBW T, RO X
IR IEIERMHEEEIND,

o R DHIFE

o HEAIHIRE

o FEBIFREME (B XX, = AN, BANAFIREME)
o JEMYZREREME

o ERDOFHDIEL

o [EIFR T3

o BN & TEDIEG

6.7 U X Z ) Risk Reduction

671 VAZTHRAAY FEHEMLT, URAZZEBT 2720 ORI FRORE L BREZ R TE 5,
AT EBMTFEIIME ST, TEAAY MOV E2a—RRBERGAND 5,

W1 ARALEE, VAITERAAY Mo TREERDIAREMEDODH D U A7 IEBFERZIBET 2O TIERN,
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o BN & REDEG]
7 XEit

71 VAT OTR®AAL N, M, EEZCELL, FOXEITIDRL ELROFENTH INDE
THh D,

e RSNV A TEARAY FOFIE

o HHHE

o HAF

o MFFSNIZEEE DA

o [FIE 7 fERRIR

o UZXJDRFEY

o UAZARERIMEEINE D M ERET 2 72 DI S 7o flE v

o U AZ

o [FAE SAIfERIRIC LD U AT AR T 2 72 D12 Fffn S 7= il i1 F Bt

E1R2 VRAIZTEARA L bOXER, #Hilz1E SEMI S2, SEMI S8, SEMI S14 HiEEHDLLIZET AL Ea—D AT
LLTEATE S,

8 MEXE
E13 UTFOXEL, KLZETA RTA L E2ETTHDICHERRSE AR T L TWDD, RKILEBRN T
HAEnTueny,

8.1 SEMI X5 28— FELOILEVL FZ4 >

SEMI S8 — Safety Guidelines for Ergonomics Engineering of Semiconductor Manufacturing Equipment

8.2 US Military Standards'

MIL STD 1629A — Failure Modes, Effects and Criticality Analysis

MIL STD 882D — Standard Practice for System Safety

8.3 International Electrotechnical Commission Standards*

IEC 60812 — Analysis Techniques for System Reliability — Procedure for Failure Mode and Effects Analysis (FMEA)
IEC 61025 — Fault Tree Analysis (FTA)

IEC 61508-5 — Functional Safety of Electrical/Electronic/Programmable Electronic Safety Related Systems — Part
5: Examples of Methods for the Determination of Safety Integrity Levels

8.4 ANSI Standards®
ANSI/RIA R15.06 — Industrial Robots and Robot Systems — Safety Requirements

ANSI B11 TR3 — Risk Assessment and Risk Reduction — A Guide to Estimate, Evaluate and Reduce Risks
Associated with Machine Tools

' ¥k &0 A FFlHE, Naval Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120-5099, USA. Telephone: +1.215.697.3321

% International Electrotechnical Commission, 3 rue de Varembé, Case Postale 131, CH-1211 Geneva 20, Switzerland; Telephone:
+41.22.919.02.11, Fax: +41.22.919.03.00, http://www.iec.ch

3 American National Standards Institute, 25 West 43™ Street, New York, NY 10036, USA; Telephone: +1.212.642.4980, Fax: +1.212.302.1286,
http://www.ansi.org
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8.5 ISO Standards*

ISO 14121-1 — Safety of Machinery — Risk Assessment — Part 1: Principles
£ 14 1SO 14121-1 (%, 1SO 2LV EEIE S, ISO 12100 IZHtH Sz,
ISO/TR 14121-2 — Safety of Machinery — Risk Assessment — Part 2: Practical Guidance and Examples of Methods

ISO 13849-1 — Safety of Machinery — Safety-Related Parts of Control Systems — Part 1: General Principles for
Design

ISO 12100 — Safety of Machinery — General Principles for Design — Risk Assessment and Risk Reduction
8.6 TOMDIE

SEMATECH #9202963A-ENG — Failure Mode and Effects Analysis (FMEA): A Guide for Continuous
Improvement for the Semiconductor Equipment Industry?

AIChE — Several standards covering risk assessment, evaluation and specific topic, focused on chemical products®

BS 5760-5 — Reliability of systems, equipment and components. Guide to failure modes, effects and criticality
analysis (FMEA and FMECA)’

BE: WSRO RLWEE, Sl ESN2ToOXFEIEFREZHET,

4 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

> SEMATECH, 257 Fuller Road, Suite 2200, Albany, NY 12203, USA; Telephone: +1.518.649.1000, http://www.sematech.org
¢ American Institute of Chemical Engineers, 3 Park Ave, New York, N.Y., 10016-5991, USA; http://www.aiche.org
7 British Standards institute, 389 Chiswick High Road, London W4 4AL, United Kingdom; http://www.bsi-global.com
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