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SEMI S17-0311
SAFETY GUIDELINE FOR UNMANNED TRANSPORT VEHICLE (UTV) SYSTEM

EABESE(UTV) D RATLOREHARSAY
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2 H 3 H, global Audits and Reviews Subcommittee (Z TIHEIT KGRI, 2011 4F 3 H IZ www.semiviews.org
BEV www.semi.org TAFFEEL/RD, FIMIZ 2001 4F 7 H 31T,

EE: ASCEN, 2011 4, £EpcEEHRI 5N,
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1.1 REERTARTA L, BMAREBHE(UTV) VAT AT IR E~DOEEREZEED 2L DO THDH, UTV
AT AL, K ETT TSRV T A AT LA (FPD) O T3 £7- 13052 i T Bt OB 84 B 8135720
(R END, UTV AT A2, K EEITHHE(FTV: floor traveling vehicle) 3 A7 AL 22 E4THH (OTV:
overhead traveling vehicle) > A7 LD 7 A3 £id,

2 #p

2.1 REZRITARTAATNEREIZ T FPD & CHEHESID UTV BLONUTV VA7 ATEH S5,

2.2 RLEETARTAAIR LETLEZERETOMm S O UTV BLOUTV VAT LEEWHED, FTV VAT AT,
H #5805 5 B (AGV: automated guided vehicle) 3 A7 A L1 75 EH0% 5 B (RGV: rail guided vehicle) >
AT AR EFEND, OTV VAT ATITL, ZEEET kL (OHS: overhead shuttle) AT AR2, A AN ZZ M 1%
15 8. (OHT: overhead hoist transport) &/ A7 LA E £i15,

2.3 KL EBEAOBEATAMIL, UTV BLE UTV VAT AT RTEMLELETRETHY, ZIUTiZL—L, HlfEE,
BIFAE, AT F U AP —EAEFEA—ZE OHT X° OHS 2842 72 —2nfthiz, UTV OiEls, A7
F L ARBHDHNNTY = A E LB HDHEEE N E FND,

24 ZOXLEFROBEREEG LTV,
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o iPH

o HillER
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o JHEE
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e V=27 )b

o EMEDALHT 2 —A
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o HUFEXIIR

o UTV VAT LDfEREIIZ I 1T 5 FE 1L7E
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o AT FUREH—ER

o CPERFEI-IE FPD B E O BB AEE D (2T 2 — R

o UTV MEFFT D00 DIRE

o fEFRDFR

o fEBRFSEL

o PEICE

BE: ZORZH —RBLORETARTAATEOMERICBEE L2 TORAMEERVRIZEEE XL T
W2, ZOXEOHERAFIL, ZOFTITBWT, w7 23 LU FFE i & FiRa L, F-fEH
ANZIEIR 2 OO HIFR~D 1 APEE K28 D TH D,

3 R

3.1 RLEEHTARTA L, B B2 ETTH) =7 —Z CHEIXD OHS BLOY OHS VAT AL o7z,
(BEEFRIIHE0) B A EE LW UTV BXO UTV AT MM, BELEEHA LS WEE 1355,
ZDEH7R UTV R UTV VAT A& T 2812, F o ATt rsal Z LT &ETHD,

3.2 REBITARTAL, FEAREGELE (SME) 7 7 v S L T AT L A i 27 1 (FPDMS) O #fiE
L CHLAAENT, BRI, Tﬂﬂ%ué%ﬁ% i?i T B @EEHES AT A (AMHS) IZED 072\, ZOFEOHE
<2 AMHS (3, B E £/ 13 8ES 27 20— L LT SEMI S2 7213 SEMI 826 IZ XVl <& THh 5,

3.3 FHLME S B (PGV: person guided vehicle) [£ UTV TIERWD T, KLERITART AL TIEEOH DN,
3.4 RZETVANTAT, HER, B, HOVWITHUSOIELE, B, LIl TRPL L1320, ZhbizdD,
RE DL BN LA T 272D DRI DOFRBRENDGE 135,

4 BRREVI—FBELUXE

4.1 SEMI R5250—pF

SEMI E15.1 — Specification for 300 mm Tool Load Port

SEMI E23 — Specification for Cassette Transfer Parallel I/O Interface

SEMI E84 — Specification for Enhanced Carrier Handoff Parallel I/O Interface

SEMI S1 — Safety Guideline for Equipment Safety Labels

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

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

SEMI S10 — Safety Guideline for Risk Assessment and Risk Evaluation Process

SEMI S13 — Environmental, Health and Safety Guideline for Documents Provided to the Equipment User for Use
with Semiconductor Manufacturing Equipment

SEMI S22 — Safety Guideline for the Electrical Design of Semiconductor Manufacturing Equipment
SEMI S26 — Environmental, Health, and Safety Guideline for FPD Manufacturing System
4.2 ANSI X524

! American National Standards Institute, 11 West 42nd St., 13th Floor, New York, NY 10036
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ANSI/ISA SP84.01 — Application of Safety Instrumented Systems for the Process Industry

ANSI/RIA/ISO 10218-1 — Robots for Industrial Environment — Safety Requirements Part 1 — Robot

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

43 IEC XK 5— P

IEC 60204-1 — Safety of Machinery — Electrical Equipment of Machines — Part 1: General Requirements

IEC 61310-1 — Indication, Marking and Actuation — Part 1: Requirements for Visual, Auditory and Tactile Signals
IEC 61508 series — Functional Safety of Electrical/Electronics/Programmable Electronic Safety-related Systems
4.4 ISO R52 50— ]

ISO 10218-1 — Robots for Industrial Environments — Safety Requirements — Part 1: Robot

ISO 13857 — Safety of Machinery — Safety Distances to Prevent Hazard Zones Being Reached by Upper and
Lower Limbs

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

ISO 14119 — Safety of Machinery — Interlocking Devices Associated with Guards — Principles for Design and
Selection

ISO 14120 — Safety of Machinery — Guards — General Requirements for the Design and Construction of Fixed and
Movable Guards

45 FOMDIE:

FEMA 450 — NEHRP Recommended Provisions and Commentary for Seismic Regulations for New Buildings and
Other Structures, 2003 edition*

FEMA 451 — NEHRP Recommended Provisions: Design Examples*

EE: BEROLRWES, SIS STOXEZRERHOHRA—Ya o ThH 2,
5 FigE

5.1 MEahLaRFE

5.1.1  AGYV (automated guided vehicle) — F B &5 H

5.1.2  AMHS (automated material handling system) — H BT EHRDE S AT 2

5.1.3  EMO (emergency off) — ZR2JE KT

5.1.4  E-Stop (emergency stop) — E ARy

5.1.5 _FPD (flat panel display) — 77’ FI)VT A AT LA

5.1.6. FECS (fail-to-safe equipment control system) — 7 =— L —7 I EHfHI S 2T A
5.1.7  FPDME (FPD manufacturing equipment) — FPD 1545 &

5.1.8  FPDMS (FPD manufacturing system) — FPD #i&> A7 2

5.1.9  FTV (floor traveling vehicle) — X FETHH

5.1.10 HEI (hazardous energy isolation) — fGRT /X —DYJEEL

? 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

? International Organization for Standardization (ISO), 1 rue de Varembe, Case postale 56, CH-1211 Geneve 20, Switzerland
4 Federal Emergency Management Agency, 8231 Stayton Drive, Jessup, Maryland, 20794-2012, USA. Telephone: 800.480.2520; Fax:
301.362.5335; http://www.fema.gov
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5.1.11 OHB (overhead buffer) — ZE[&]/ N7 7

5.1.12  OHS (overhead shuttle) —ZE EJ#E5 T ¥ ML

5.1.13  OHT (overhead hoist transport) — A AR ZE L B 5

5.1.14  OTV (overhead traveling vehicle) — ZEf]EAT B H

5.1.15 PGV (person guided vehicle) — FHRLIEE R

5.1.16  RGV (rail guided vehicle) — ¥\JE ¥ S5 H

5.1.17 SME (semiconductor manufacturing equipment) — -5 (RS54 &

5.1.18 UTV (unmanned transport vehicle) — & N5

52 &%

521  HEEE (automated operation) — FERIZFHRI T T T LEIN T2 ¥ 2 —H T COV AT L&,
522  HEIFLHE S (automated guided vehicle (AGV)) — L —VUSNDEDIZEISTEASI, KO L%
EATTHHEH,

523  HEBEWFEHRE S X 74 (automated material handling system (AMHS)) — NOFAEVHZL72<, vl vk
ROWEH, AT ESTUT, fia BEIICHRE T 5V AT A,

524 BT (emergency off (EMO)) — EMO 7 0 F at— R (RH A L) BMEBNL 7L &2, EECRHIC
KU CHIT= /2GR A3 AT DL UTV VAT DA LRIy M7 RIEI B TS B DI RE,

52.5 E RX;>7(emergency-stop (E-stop)) — E AN T DT I F a2—F (R 708) BMEBILTZL X, HER
AT U T fEBRIFE R AT 52872, UTV OF ~CTORE R £7213 UTV A7 AZEWT E Aby
TTIF 2z —EPRR T HIVTNDER G & AT IR RIS T SO RE,

52.6  Tz—it—TLRE X TA (fail-to-safe equipment control system (FECS)) — HlfEI[BI#E DO %5 %
BEEDT BT T T )V AT LTI T, IS0 13849-1 X2 1EC 61508, ANSI SP 84 72 & AR BTV HAH
VE =R TR BB R T D7 DI B LI ERINDIH D, LD IRV AT L[ 24 PLC(7'm
7I=TNaYyraria—7), e VO (AN T)) Ty 2 — LIS O BRI L CRRlrae ZATL, S
NISFRIZH L CHATED FIRTIREL T, EEL 722/ R TS5, [SEMI S2]

52.7  IHXHGIE (fault-tolerant) — & BREIS T FTREZR HE— & T OB DS, A TRRUVVKEEL BN J95%
FFE b L, [SEMI S2]

52.8 S LEETE H (floor traveling vehicle (FTV)) — AGV F£72iZ RGV,

529  FPD s X7 A(FPD manufacturing system (FPDMS)) — FPD 84 &85, #S7, F/id T AT 5
AT I, FPDMS 1%, ZER (FIZIE, TI7AFERLV T 70 ) AV D050, Sah A, AR —h B0 2EE (i x
X, fbFarbe—7, {LEEIIE T AT A, BZER 7)), AMHS BNHEAESNDZ LI TSNS,
(FPDMS ZAf [ %) & 440 > AMHS (X, FPDMS O 7 VA7 5 ThD, £z, FPDMS (1%, AR O AT 2
R DOT AT 2 (B2 X, @, B, ¥ 78 1HE, B BERMWLB AT A, 7NV T v =R — VR, 744 &
— =) b B ENED, TNOERIEO—ERTHY, FE D FPDMS (TSN TS5 E1E, FPDMS (T3 & F
RN Eh %, [SEMI S26]

5210 U'—}F(guard) — BEED TG FHS DY BRIV [ RE

5211 A= =2 (hazard zone) — UTV EMEREEICISWT, HEEIEGEFMZSISEZTIAZDHL2E
it

5212 A7 RA (hoist) — OHT \ZHELT= T BT UT, mfOBHEHETTI,

5213 UZT 22 FoNL X (lifting device) — AT U AEIT—EAOIEEFIC UTV & BT Fif 457
DITHE LS LD BRI F7 13 SRR ),
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5214 7 (load) — UTV T AT LHPET D858, i, ¥V7 (IEyh, RoZ X, RyRE) L, TORNK
MnaEENns,

5215 E#EIF (loading/unloading operation) — fij%, UTV A7 L6, FI21X UTV AT ASBEITH7C
;J&%iﬁ@]ﬁfo ZOBMEIZIE, UTV VA7 AE SME, 5L UTV VA7 AL FPDME (7 2B R E S ARy
%) ORI CTHEBEIT 27200, HHEEES, FEIE2ITnRy MIEOBERE END,

52.16 FH#HFmanual operation) — H BIEFL LIS OB 5P HHEAE,

5217 HBLEREE (manufacturing equipment) — AR ETZ X FPD B o8iE, JE, N7, BIOBERIC
WSV, BB SRR, R, TR REYa—, TN, 2L, B (2 i%*ﬁ’@#—%ﬁi)
R UTV VAT AT EER,

52.18 G N7 7 (overhead buffer (OHB)) — LEE/NGIE T 9% OTV &[RUMENIDEVE ST FOUP %
—REHCIRE T D720 D RO,

5219 A ARPAGERHRE S (overhead hoist transport (OHT)) — %L — VTHh» CEITTHEETH-
T, BAAREAHZDHD,

5220 ZEfj>r Aot (overhead shuttle (OHS)) — ZEf %L — WZih> CTEATT DR TH S C, BRAANAf 272
WHD,

5221 ZEHIETTEH (overhead traveling vehicle (OTV)) — OHS F721% OHT, 3725, 80 LA &2 H i,
RAARAH A TOTh, i 2 TR THEY,

5222 BlLiEFEEMRE S (vail guided vehicle (RGV)) — RIEIDL — /CE > TRERANSND L& EITTHHE,

5223 X7—Im (station) — UTV DSEEENEDIZDITF IET 2L 7 0T AZiviz B B (RIEZR AR
(control point) EHFETILD)

5224 E7T (travel) — UTV ﬁﬁvkomxfr~‘/a/ﬁ BRIDAT —a EC, HuEEIXT 1T T LS TR
HaT-ED BB LI NTEL T, ETICBEENELE Eh i,

5225 MEAME ’L‘E(unmanned transport vehicle (UTV)) — -8R FE721% FPD LI5N CTOAEFEM B O %A
HEMET 2720 Hsh o B, UTV (213, FTV.& OTV O 2 N &5,

5226 =z—7 (user) —NEAKEIZIE FPD OELEICHEHTHHMTUTV VAT L2 AT 154 534,

5227 UTVZZ7A (UTV system) — UTV DIE7>, UTV OEREI LI AT E B IO & (2 ba—7, 7
WL—)L, H—R728) bk D,

6 —EHE

6.1 KEBRHARTANE, UTV VAT LOgkaE, #iE, FHZ A O KR O L 2R EFHZ AL T D,

T 1 RHARTALCTHEFEL TORWOEREE, B, SB35 2 BB HEIZ DWW L, i SEMI ZeTART A
EH R AL HERSND,

6.2 UTV VAT LV TT7A4YL, VAV ZEZIT ANVATREZR L~ UL E TS 5 R&ETH D,

6.2.1 fEEIEAFE LT A7-DICU AT T B AR NATORETH S, Z LT, VAR SE 5720120
Y7 R A SNAREX THD, UAZTHEAAL NIZREFEEBEO MIIZ 5D B, B EtavETel a)hfﬁ
HEINDHRETHD,

H2: PREFRICOWTL, SEMIS2 DI'ZRIIKTEHEZ T 10 rvaresBT52L,
7 3: VAT THARANMIHOWTIE, SEMISI0 22 B4 52,

6.3 A — UTV & UTV 27 A0 SEMI S17 ~D &%, REEARTALD§T 55§19 DIELUEITHEST
IR A3 & Th D,

|
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73T

7.1 UTV AT LY 7FI4%3, UTV BEIW UTV AT LAOARE RSN HEHICE AL v=aT L Ea—H
~NRETARETH DL, v =2 TUZIE, UTV BEXOUTV 2T A0S @ FERICEL TORNELZTRL, £
NOEDOEME, AT F R, —EREZRIATHD DIFREIRAET RETH D,

7.2 ~==7 /LT SEMI S13 12 & T _&THD,

8 BEBLDA VBT —R

8.1 BHEE~D UTV 2 X715 7x—X — UTV VAT LNEERESE (Fl21E, I 7, =L_X—%, [k
BE) LDA AT = —REERENDLE, UTV 37 I7A4VIE, 1027 2 — R T AR CE T —Y ~H
T RETHD,

8.2 FTV EMERENIL, WL LA — Ty T RETIIAR,

9 AFIIZELIUANER

9.1 —MRHE — AN TEBIOANEROF G FIEZ UTV VAT LAOBR I AN, AT OAR
BRI L - fERRIEA R EH DV T R&ETH D,

92 AT OV TDHE — UTV AT A% SEMI S8 ITRENTZHARTAUNZKOFEMEN L RE THD, 7
T4 N TS E Y (SESC, SEMI S8 25 M), £7/213- TS+ 58 DA L CRlHs 4 CEk+

RETHD,
10 iﬂ%&a‘%
VE 4: BIEBORBEZIRT MR H T 52V UFHES B, 2OV oo — T, YA HROFE

%%oj”@ﬂ\t&)({ﬂz L Bt HEESE, @ oREr, HBLIBARE OBRE 7aT DL~ LT, IEEAKEL |
B Ar Rt B 5), if_ﬂﬁﬂa@ﬁ%@# CEoTC, KOBRL W R R ER L E LR DG AL B D, T IRIc k>, K
RO EHFE N LR B AL H D,

10.1 ﬂ%z — UTV S AT AT, HEFEREO UTV VAT LAOMREZOBE), i, £-137% Ficks, %
BAoEE, W 285G EE I 88105, UTV AT A0 O, i O8R5 A7 2 H|f#3
AIINTEEFHEINTVWARITHA, 2O V/arOREHEL, RO 2 BEERTA-H0OLDOTHSD,

1.UTV VAT ADOH T T4 %0, BESLUAT AOBRBBIO/ I35 EMIZB T, REST
*?Dﬁm EBFRESNTCWARLS TH, N7 L— L0805 2 HUE DTt 2 55 X 5 @bl _px;ﬁrf%éoto
‘a—‘éo

2. UTV VAT LBRHBR L —FITH LT, TDMigkND UTV ¥ AT b DL ERERIT LI 4 At
T LHICdT 5,

10.1.1 - UTV A7 ASHT G2 T~ TR LT 2 Z L3 BLER T2V /2, SEMI S10 O E BT A5
(SR By ) 7T S D16E DRI D72 3 DM R DR B KO B 2 Py 1§ Hix
FHEATHRETHD,

102 HFAMEERTE — UTV VAT LAOWKESR, BIOUTV Y AT AEZEET 5720 DR TORET,

910.2.1 F£7203910.2.2 OFHICHEVERFHT HRETH D, UTV VAT AOBFEORE F 72 13 SMC X
D, 910.2.1 £910.2.2 3 AR AR 5540, 11023 2@+ 52 &,

10.2.1  Hig I & BAR m & O FRIALE T ABEOREIRIC I FF ST UTV VAT ADYE, VAT AOEAERK
EHEIL, DTS ZFOBREZOEMERTLIEED 100%DO/KEHENNE, BIOFOHKEZOEED
+50%D T E R EICM 2 DI G T RETHD, MR FHE, UTV 2328 Lidl o i 5 0852 D
TITHRETHD,

10.2.2  BROHEEERIZL > TEEMIS, HDNOIT 2 R T — LI L > CTHIERIC K EENS UTV VAT LD
G, VAT AOERERERIL, WITNLZEORHREZEOEMEHTHIEBED 150%D /K F-HEM E, B
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