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The International-Standard Complied 3-Position Enabling Switch Developed
Based on Ergonomics and its Application
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Abstract

When we consider safety in HMI environments where human and machine coexists, it is necessary to classify the issue into two
categories: regular operation and irregular operation, then conduct risk assessment. For instance, in case of an automated production
system using a robot, the regular operation indicates an automatic operation performed by the robot inside the operation area
surrounded by a fence. Thus, the operator won’t be exposed in danger as long as the fence or the interlocking system works adequately.
On the other hand, the irregular operation covers setting up (initial setting), teaching, process changeover and abnormal/failure
treatment and maintenance, which is carried out by a skilled worker with special expertise. In this case, however, the operator has to
access a danger zone where the robot operates, which brings higher possibilities to expose the operator in danger.

This paper describes our 3-position enabling device developed from ergonomics viewpoints, which is specified as a critical safety
device by major international standards of safety and our safety-focused philosophy.
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Fig. 3 Difference between 2-position and 3-position
switches in robot operation

v hEBEIETERNZD, TRPREOSAETRED
KEBSLHEWNRAET D LITD,

Thbb, A F—7 )VIEEE OREEIZ OFF-ON-OFF 3 7R ¥
VaYIMEERERT LA E LT, BIELARBRLOEE
IZBWT, o< D LTELEETHE L B-< D LTH
<IEBOVADLBEDOELLIZEWTYH, BRICHIOEIE
EIEDAHZ ENENTH S,

728, KEO ANSI vy MUSKIZBIT 5 TBur#E &
& HITEREIRNIC A DIBIMOIEEE N ER &) &
SNBAF—TNVEEEIZEX, FSIZ7Y v TR TN
FMT D, ZOBROERTARNERE, 3RV a A
X—TNIEBBE T Y v T AL FOEM%E 2001 46 A
XVEH L THWDRTHY, ERKIEOLZETTRICIBN
THBOFAMEZRT O LEEZXOND, [7]

4. 3 RV avAFx—TNEBODLEEYE

4. 1 SRS IVAFX—TILARAL YFIC

KON DHEE

K4lZ3KRTvarARx—TNAL vy FORIEERS

KM%z T, O~@OEEIRT I IO L TN

Position#1

i

OFF
@ ﬁ(?ﬁTJ:L ﬁ @ s

ON OF 3

=
©$ﬂibﬁ¢.@

OFF

Position#2

5

Position#3

mFER  ABHER

WEHEREFEO 1A 7 1130—-@
fEREBRIED 194 7 MizD—-@H 5 W iTO—0—®

K4 3FRTvarAR—7NAAL vTIZBITD
OFF-ON-OFF D 3 iR ¥ 3 L RAEER X

Fig. 4 Status progress of OFF-ON-OFF 3-position
operation in 3-position enabling switch

L OFF 250N, ZOWRENLOEEL T, @&
DIZFLIAATSH OFF & 700, & LTI LIAATDIRRED
H@BET & OFF O F FonoREBICERT 5, ZOEfEIX
F 11278 L7z TEC60204-1 THER I TV D0, BRERF
IZHBEDENECTA X — T VEEZRE VAL TR Y M
ZIESE, —BEOWVWTTREED & ) L2
WL Y, BEPHEGRIND ETHESZ LTS L0
E2ThHb,

7B, 43X =7 NVAEEITREFCBWTF T 5E
KR VIADIBANH DN, TOMSTE bEWiEFES
TR OEEZ LD 2T T B2, BARRYIC
W, B AA A SCELRR O AR 7 CfERRR O BRI G D
720, A F—T VBT 2 2O AR L A
“HLL, —HOREAERAMOELRLZ LT, F
ZEETH LTI VIAATZBRIZIIFER Y OffE L ¢
W W R CRBIROES #{F1LSE 5, £/, T2
EIREOREELE=FY 732524 7T, 2EEOR—E
R LR CREES 2B 5, ZELA SR
WHEEZR TV AT A EERIE R B0,

K5I —MICHKESNTWEIEEY L—F Y a—
v & OWFAIC L B B O —HELAR — B HER X OV
BORFRICKIT H5ZLEERT, 22T, _HEA B
HIEREIZ DWW T OFEMITAR T 523, 500 TEfED
A% Q) TS OS] L2 BIENRE ~ BiroTFEE
ZHT D0, B —BURIRERKIZ L o TR
LD ENTED, —F, @ITRZ OEFAE (K
Tiary 2 TORE) L FEBRLTOEESNDSA X
— T IEEDOR S CEERRRY Y g v 2 ONENSER
L72vy, &) ZHEAAR SRR T3 T & 2n
fERMOKEZFRD L TRBY, ZOBEIKT 28T
VEREBRAORE S D EHEME O MBI L i s D, T2



IDEC REVIEW 2002 Vol.18 No.1

SEEF-ERE | @
ON (E#)
—%
W75 3% SEEAA
2 B oFF T Em
AR
T—E .
. BEAT]
[—EQW O s
%Y 4% OFF BEEFA)

| F{

£ &= | \ @

#£E |10 ) 1
5 MEE— RDERE
@D | R0 e P A
, (2 EADT—HRHIZ& Y
@ | EROBEE BETALE)
N RREEES
® T;g@@fgi (FEL, 3RS 3vRA Y
DEE Fl, HAAICL > THRS S 3
= > 3 O OFF (B & THRIERTAE.)

K5 ZEVL—FDa—LEAWEAR—T )L
HEE DY AT L

Fig. 5 System example of enabling device with safety
relay module

2L, 2RV a AL v TIIKTHIFRT T a AL
v FOREREAME, T—RE BRI 32O
ENDEFLARNEGATH, ILIHALZLIZL-T
REIAGIZ AR S 3 > 3 @ OFF (Ll £ THMEFRER /S ThH
%

B, A —7NVEEL EEEOET RIEERESL
AL THEROEREZTF L, fGRIEERFOMFEES O K
EIC X 21TH TR OERZFIESED ) LWV oRse
WRIL DB Z F o OREFRTH D, Lnl, HLE
THHEMOEEICE R LT HEEE OBEFROBEIEIC
LXBbDTHDHIH, 0L EKIITEELZEKIC
BOTEBMOR#ESRE LTREND X, EEED
BEECHB AT IES T2 EFFREENRLE L. SN TR
D, NUH L MIEA =T VEEE L IR RS E O
FEREETxTh b, [8]~[16]

4. 2 B3RP IavAFRX—TILRAYFIC
KD LN DIEER
PLE, £ 2—T WAL »F D OFF-ON-OFF 3 R = v
BEICONWT, e HH L L TOERERBEIEL RT3,
ZREEBERTHHFE 0 BEENEL 2o TENZ - T
ta—vrx I —% R SERERE L LD,
K2R Lizdoic, vy b7 0 —F > 7 1EEIT

— I RERIICB LS HE1R %<, BEWEEITL—H
TFOBENRDHD, 4 F—7NERIT, pidoksic Mo
Ny NOEBNEFFRIT 5 BN TEIESN D L D720 T,
T4 =T U TEERITEVRD D LW O BEERRRIT S 2
ERFREND, EBICT 4 —F v 7 %17 IEEEIL,
VESTHER T2 & A X — T VEBICHT A BEHME T L
T, FOBRAELITRVBEEL VD L) oA x—T L3
BT 28IENOBILR TR ESND, TDH3HRY
Va A R —TVERBICIE, AR LFECRO XS 7ok
VEPERS B L 705, [8]~[16]

(1) R¥va 2 (ONIREE) OBAER RSN &,

(2) KPPy ar2nbiRYy a3 ~OBITIZEW

THEE R EmANH D Z &,

ML T, ERFMCBISMEEEE X ITSR
Thbd, @QIZEALTL, MEEPA+IREE, 74—
F 2 T EATHREF A 2 — T VB ICK L CTHEIEA D
—EENER S, BEAOE T E - X v KK
BRT 4 —F U TIEEOTEMRRET 272D TH 2,

5. 41— JIILEBDER

AR & 9 IKE O ANST v ARy MUKIZE N T, #
RETEDNDO LRI v b aFFoZ & b &
N, FOXRCELMITIRY Y a v 2 v FE2 AN
AF—TNEEZHZ DL END, £, #orE L
& HITERREIRNIZA B BINOIEEFITA 3 — T L EEE
DHER LHEHTS L &hTnwa, [7]

A F—TNVEBEBEEH T DL M, ZOMH®
MOEEA RIGRENFEL TR Y, HRICE Ui®R e %
X 6 1277,

Bz X, WERBREa Ry o XS tkigihl L O
KEDaRy ME, BHREECHSELTT 4 —F 7
FEERHLND, XUF L P BFRBIOKBOmEFRS
ERDGAENEL, BERREO/NEIa Ry hOBEI
WENT A RXRF Y N EMINRD FFRLOR U Z R
BHERAIND Z EBZ0,

F A —F U TERIEBIICRE LS NS,
KB TEEOH DA Z 2 MIENIC L D TFORH
BADPMEITIR D, £z, FEFEITLRE b WIUTETR]
EHLWVAEDT, AFELREFELLOFETH VAV
FERFFL, A X =T NVAEEZBET DNEER S D,

INIDNT 4 R B NOBE, A R —T VR
FRPEREETFELLOF TR TCHLET D Z LN T
XN, FBIOKREXZ U FOGA, WFIHIST
_EAFH2EOA X —T NVEB LT D LI D,

Ry MZ2OA X —T7 NWVEEZEMT 255,
BAIE T—FHE2RD g 3SETHAALLEE, bIOA
FCIEBOFFA 2 522 2 LIXTE 20, RICTEFE



IDEC REVIEW 2002 Vol.18 No.1

10.7 HFREOZEMHE

10. 7.5 BuRE-F 0FEIR
ol a BHEBERVHF VK ]
(10.3)=EAT B &

1 r—TIVEE
EFEFER

EFEME

10.3 RSV

10.3. 1 FRDBAAHT R
AU brF4TIES
T5LE

4.7 ROV RBEUVED
fthi= & DHTEE
4.7.3 4R—TILEE »
3RSV avARA YT
FRWEAR—T L
BEERLEGZTAELS

=4

/
3RO avA R—TILEE

10.7.5d) 1)
BMERF 4.7.3 128

EFRE BFEE
MR FHES
RUHFU R
N 7
3RS a v F—TIEE
EFEE
W
BFEE
PREFEES - s
RUBY -
3R 3y
A R—TILEE

EF EFEE

TGU9vTRAvF —>

By 54 r—TILEE
EERT S &

3R a VA R—TILEE

X6 ANSI/RIA R15.06 (M3 3RV a A F—T)VEEEEEE L0 22k ORIR G
Fig. 6 Selection example of enabling device based on ANSI/RIA R15.06

THIZNE—HA X—TNVEENOHTFLELEEL T, Z48
DHEBRINT R ETRETH D, LI EIIE, 2ld
BISHUTH AT L2 IR B2 WEIEN AT S,
Z DRI OWTIIEFRS 2 DA 3 —T )VEEE D OFF-ON-
OFF ® 3R T a VEIEIZEWT, &M LI OFF (AR
varl) BETH DD, MLIAAT OFF (RYva v
3) BfECHIERECEIUE, HI#E ECikT 52
ERA[RRE 72D,

6. EEBEEICEEL-3RCYa Yy
A x—TJI)LEE

B LEBEREENEFOA X — T NVEBEICONTY
T, BEIC 1997 £E(2BR%E L7- HEIB JBA R — T /L A A
o IR0, FIEESHE L7z HG2R Y, HG2V L & kA
BV, SFETICbrAR Y b, YEEERGEEE, KRN
RETHEERINTWD[8]~[16], A=/ =—
RIZHKHET B 728 HE2B oA X —T VA A »F, HE3B &



IDEC REVIEW 2002 Vol.18 No.1

AF—TNAL vFBIRNHEIG BT v T AL v F %
BAZE L7=D T, ZhEhDRRABR~5,

6. 1 HEZB# HEBHA ~—TILRA Vv F

HE2B 286 L OV HE3B FEA R —T VA A T 1L, R4
v NROFE VAR E R L EREH SR~ OB E A
& LCBI%E L7z OFF-ON-OFF BifED 3R YT a v oA F—
TNEBTHY, LWadE s U COREITINZ AR T3
I FLHLDS D OEEEC SR RBIC XIS T 5 v T 7
BAHEICHEE L TN D,

(1) BEeME~DEE

AR 4. 1 EIRT L 51, BRIk L CZeatine
MR 27200 “HEAER =BT 5 728, 3RV =
VAL v FE2BERNEL TWVWD,

B, PRI OKRIDOR 2 M5 HE2B A
X—=TNAAL v FIE, MEREOTD 2@OA 21— 1
EEEERT 250X E EOREICRIEL, TF:2lK
L7 OFF OFR Y ar 1) HH0E [ LIAAT OFF ©
Ry ar3) THLHPOREZBENLE TS [RE
JHREZH AL v F | BIOTRY AAT=HF 2, v T
EHLAATEZA T HH 5,

(2) HB{EE~ORE

B 7 &IX 8247212 FA%E L7z HE2B FE 35 L UY HE3B
oA R —T WAL v F OEHEREZRT,

TEVAVEVE

] e €€ @ M|

3 Y Y1 3 Y YA {yF-2

"y yvav2

3WPa AL v FINIZ Y v 7 BERFFHOAT v S
T vavEEOAL v FEERAL, BB ERE R
T, TRIZEVRY Y gy 2 OBNESITRY,
T ORERMEEE L > TLEMZLEIME SN, T4 —
T THEEA~DEFR A LRI CE 5,

Fio, RV a2 TORFFICKLERMEZE LK
FW), Ry ar2nbRY Y a3 ~OBITIZENT
FEOY IR A E AT D 2 LI K D B — TSR e R
EREETCVD (MHPV), 202 EIcL 0 EBEADIKT
FIEIMC EDARERT 4 —F V TEEO TR 215
T 28RN CE D,

HE2B A 3 —T VAL v FITRRRICE L SEIEIC
BEE L, FHMAARTRICHBIETEZ AKX 66.5mm OR ¥
P4 XL LTWD, LaL, U Fr oS HORE
DAL, FBE LTI LTRY v OmERZB/EL T
LESAREERH B, — BN ZD LI REVWRZ O
BA, WEERET S ERLZ UBMEVWT A bu—2s R
BEIL, A vy FHECAEEDOEL L2HENL N,
X 71%, HE2B A X—TNAA v FITBNT, QAL
(RZ o) BEW, @OBHES (R v uadh) Z8fE
L2 E OERETH D, QIIOIZERTHRY v a »
2MBART T ary 3~BITT DA ha—s REFRL
2H00FEMICE HBEES, 3RV a AL vyFiT
2 0L HIEEFRICEET 5,

TEVAVE VI SMAVEVE

,,,,,,,,,,,,,,,,,,,,,,,,

4

BIREIAyF-1 BIREZIAyF-2
HIAEZAR(yF-1 FRIAEZIR(9F-2
3K Y YavA yF-1
RE R ERE 38 Y Vava{yF-2
HIREZIR(yF-1
|::> BIREZIRMyF-2
HATIR yF-1
FAEZIR{yF-2
) 3K Y YavryF-1
KA IRIREF 38 Y Vava yF-2

BIREZI2MyF-1

BIREZIMyF-2
HSAEZAR{9F-1
HAEZIR{yF-2

—

© : EEEBBFEE

(OF:15: 33

wame [ : ONGlose)

X7 HE2B A X —T NAA v F OEEREX
Fig. 7 Operating characteristics of type HE2B enabling switch

Q@B AME/ERF

[ oFF (open)



IDEC REVIEW 2002 Vol.18 No.1

3F Y vavafyF-1

FEFEN)

=
<

1

3K Y Yava{yF-2

A ERIEVERE 3K Y YAV yF-1
—> 3 Y vava{yF-2

B R IR /E R 3 Y yava{yF-1
—> 38 Y Yava{yF-2

C BRI 1ERS 3K Y YavAyF-1
—> 38 Y VA yF-2

R B - ON(Close)  [___]: OFF (Open)

B8 HEBEAR—TNAAL vy FORY e VEIES L OB ERHE
Fig. 8 Hinge operation and operating characteristics of type HE3B enabling switch

—J7, HE3BJEA X —T N AA v FITEC B DB X (T 6. 2 HEIGHRITUYTRLYF

WESEZMAO Y PEEERZ v &L, RL—X2 7Yy TAAL vy FIL, BiERO X 5ITKEO ANST viR
BRI A B LT, [ 8 IZHE3BJEA X — T LA A v FIT v MEAIZBWNT TEMOBRE EI2I3REZE DD D

BUAEBERETHY, B VBIERZ O Ro A LeadEE ] L LTHESRTWS, udly hefMfL-
AR LT RRI SRl 7R B AT s L OMREA hr— 2 i BAFLAMZ BV T, Bl 2 S TR O /B 7 — % B
mHEDICEE LTV D, T~ = a2 T VBET 2 BRICF 2 ERKIRNIC AL E &

WIRD Z L id D, B VEMEICT S &AL DR RWTEDDOFE, Wb b7 L AR Bl T ERE
BEIZ L > THEMEMEB KU ER b o —27 BT 528, DEXTHEHEIND, 20L& BRAEBRKEBNIZTEZ AR
ATV BEB IO S, BN CE A2 HREL T SHRNWEDIER SN TV D H1EK 9 12rT,

BE EREAZ A LR WR AW EL LOEEA bu—7 1) et ~DmiE

LD E O, AMTRMEE SR Y v ORESOIIR AR 4. 1 IR T L 51, BBk L TR aeHRE
%ﬁﬁbfwéo HEFFT 2720 O ZEUA BB Z21T 720, 3KV

(3) MEREEME~DFELE VAL v FE2ERN LTINS,

HE2B B3 KOV HE3B FEA R— T VA A w Fi3dkiz, = £/, EFEILFLAZ L OMIALLERLTND
DA N—ZEEET D 2 LTk 0, Ptk TP65 2 EHL L TAUFA R T NVIEEDMERER O IEEFR O BAE THR O
Tn5, EBN 215 I SE DO L, FEFIEIRERIIEEEOR

FFIZHESB JEA R — T IV AA v T 1% ¢ 16 FLRIAH RIS A R B E R O EB A I S D WO Eff
L, BOBRBUTNARETH D, WATFIZH T 270 Th D, Fo, O AT AR

ORI XY, FlZIEA =T VEERE T O BEEhR
EFIESELOHBTHLN, FEFEFILAAL v F TITHM
DY AT DR EAFIE S5 Lo Tl o2y
WHRIET DD THD,
(2) FBAEIE~DBLE
BAZE L7227V » 7 AA v FIL, BRI AR E S
%%ELA%I%’%thfvyfﬁ%%tﬁézk
v, REHICKEISEBEZTRIZLTWD,
Kelz, 7V w7 AA \)?“%T%L#%%zt &, 7V
L /7%\%%ofﬁﬁfz4/%%@ﬁﬁé&47k
X9 7V yvTAAyFOMARE TV T ERODNTEDEEAL v FoBlET o247
Fig. 9 Environment where operator using grip switch BHDIN, 20TV v TAL v FIIBREOT ) v T iR




IDEC REVIEW 2002 Vol.18 No.1

150/CD 12100 IEC60204-1 (JIS B 9960-1) ANSI/RIA R15.06 SEMI $2-0200
3.7.10(2) 9.2.5.8 {47 WS 4.7.3 {37 MEE BOLERS SV EERR S
BROBBREERNDE —DO0OK Y v B L Ik E 3K Y vy E A S— (I Z £, ANSI/RIARTS. 06,
ERIX(4-7 VEBICEL - EFHBBOBENFIAD & W37 VEBEZH IS0 10218, EN 775) MDEKREIE
TOHEHTEET S 5 (TEE LA IFhIEA B AL FAIFRIER 50 LB53_%THD
SR -IRR
s |EC/EN60947-5-1 C€
HETB #5 BN E PSR
= REHE UL508 ®
3K Y yavyF IP: 40 CSA €22.2 No. 14
| s ¢ us
(2 BILDT=t Ce
I= 2 {E= ) o |EC/EN60947-5-1
EERIE il UL508 @
Bt Rkin CSA €22.2 No. 14
IP: 40 .2 No.
¢ us
o |EC/EN60947-5-1 C€
e UL508 )
IP: 40 CSA €22.2 No. 14
e || [wvsmmem ¢\ us
#HA TR TR ( E
BEuE T |EC/EN60947-5-1
HEZB T RS UL508 D)
- IP: 65 CSA €22.2 No. 14 “
| maRRs || c us
(¥5 4 ARIIE) c E
GiEt |EC/EN60947-5-1
R UL508 D)
IP: 40 CSA €22.2 No. 14
[ w5 smmem ¢ us
EMyFE ( €
- 3k YavrdeF T |EC/EN60947-5-1
—1 i v vasA1Y
1ows 0 0 RIS UL508 )
& b 65 CSA €22.2 No. 14
¢ us
GiEt |EC/EN60947-5-1 C€
HESB 7 ReEtE UL508 )
- IP: 40 CSA €22.2 No. 14 “
|| 616 Rt ¢ us
(#$5 or 5 3 ARIIS) ( E
B BT |EC/EN60947-5-1
| e |1 R UL508 )
IP: 65 CSA €22.2 No. 14
¢ us
— ——— |EC/ENG0947-5-1 gé
Y AR A e UL508
EA RV 1 *RiEEE @
AT IP: 66 CSA €22.2 No. 14
HE1G % e@)ss
597" MuFRe ? cmz
BT |EC/EN60047-5-1 | A& G
BB [ (RS UL508 ®
IP: 65 CSA €22.2 No. 14
e
LISTED

10 EEELZAHKICESNWIZUH IRV a v A R—T N AL v FBIOTY v T AA v F R
Fig. 10 Selection example of 3-position enabling switches based on international safety standard




IDEC REVIEW 2002 Vol.18 No.1

LINTEDEEAL v FEBET DA T THD 2B,
FREICER L SBIEICBW TR OE T ES, (o< L
TR VAL OBEIEL L 5 3R a VEME
EHINIERT 5L Vol Blanrs, BN TEDEE
A v FBETEEAL TOHTPERLTNDZ LIRS
IZHfECX 5,

7. BhHYIC

ERNSDREIZBWT S, ERKIETOFEET T3
EFAEE] L MEIIER 2 R 2 RN ST E 1203,
LSHAF—TNEBOLEENREIHDEEXLLND,

—%, Bl y NOEBLZERKICENTYH, BEKE
D ANST ARy MEKIZERINTHWDEWLLDON
KERY AL TRIPHB SN TEY, Wk 3
ROV a A Rx—TNVEBEBER L X U FBID
TV T AL FOT TV r—a UnERLZ ST
HMASN, SHIZFJISICERYAERS LD ETFHISH
Do

WE-T, ABOMBEICBWTY FEEFWIEE) oXse
FRICEBE SND 3RV 3 v A F—T VB
LR F v BRI ) v T AL v FOFERABaR Y
k& IR & T D B FREIOERE T A VIR W CHEA L 7R
HThHA A, K1 OICEBRLZERMKICESWA X —T
JVEEE ORI &~

PlboX o, B Tiame i ch AT
HIZ2 LR b AR DA A Je B U7 pd fh 4 BA 3 42
RTHZET, SHBRLVRERED V7 0 — S UKIZED #
LT FTFETH S,

S5

(LB« IS0 THtZe4x) EREEAS, B A T3
WA, HPITEERRE, 1999 4
(2] MBS - EB LR R ORI o R 7 D2 l, 24
SR, BT TR, 2000 4
(31 2B HIZES « 21 fitfdo LR — 95 81T 2
SLTHLT, ARAL =21, AREBP4L, 1999 4
(4] LR AT MEGHRTE, () BRI E S,
2001 4
(6] 7188 Fr By 2 VE SR BEMbARRE S R 7 A DIEEHAEE
BT DEEHRBOT=DDHA KT A,
http://www. jaish. gr. jp/hor_s_shsi/969
(61 AR S8 7B FE VB ) - Bk D B FG ) 7 22 2 BB I B
ERAEiEa

http://www. jaish. gr. jp/hor_s_shsi/hor_s_shsi/100
207
[7] ANSI/RIA R15.06: 1999, for Industrial Robots and
Robot System—Safety Requirements
[BlfEFF i :BHEIZIB T H LM ABERLIZIF VT 1
VAX—=TNAAL yFOBRZE, FHABHEYSE 2

— A BT 2 — AR, B 14 Al 2—
AVH =T x2—R « VRV D LFHLE, pb659-664,
1998 4
[913KEF  fih: &/ NA NVJGHEER RS & IV 72 HMT BREE 0D
ik, FHBEBHEEEE 2 -~y U F—T =
— R, A a—v e f L H—T = — R
VIRT U AEHICEE, p295-300, 1998 4E
(101K fh - AL NABEAER TR/ LSRNy b T
4 —F > 7 OfEfEMEM L, TDEC REVIEW 1999, FiiR+E
KRk SRE, p158-163, 1999 4
[11] B¥ il : ZEOBAEIBE 2 DN LR OILTE,
ba—wy e AU H—T 2 —RAFEE ba—~vrAY
H—T 2— AT URY T L99, p801-806, 1999 4F
[12]h S f: TS NAVTERRHRICED F ARBEOL A
WZXT DI b, b 2 —v e VH— T = — R
Ea—<wo AV H—Txz— AT URI T AL99,
p505-510, 1999 4
(13] LA o BRMNBIRS IS kit U 7o 2 B D B3, IDEC
REVIEW 1999, Fusd<skalatt, p20-30, 1999 42
[14]3K8F  fh : =AM NAVBEAERRHCCRU X hD
BA%&, IDEC REVIEW 1999, FiiR Sk =N44t, p90-97,
1999 4
(15]EW . A LFICES S ZaeEICEE Lz 3R
TvasAX—TNAAL v TFOREEEDIGN, ba
— BT 2 — RS ba—~ A —
T x2— AU R TN 2000 G, p383-386, 2000
2
(16]/h8  fih : Ztkm EAiBR Lic v & MEEIE
FRIBOHIE S AT L~DIGH, ba—~<2 - A X
— T 2 — AR ba—<w A B —T 2 — AR
U7 4 2000 FmCEE, p29-32, 2000 4
[17]1S011161: 1994, Industrial automation system
Safety of integrated manufacturing systems—Basic
requirements
[18]TEC60204-1: 1997, Safety of machinery-Electri-
cal eluipment of industrial machines—Part 1:Gene
-ral reluirements
[19]1S0/CD12100-1, -2:1998, Safety of machinery-
Basic concepts, general principles for design—
Part 1:Basic terminology, methodology-Part 2:Te-
chnical principles and specifications
[20]SEMI S2-0200: 2000, Environmental, Health, and
Safety Guideline for Semiconductor Manufacturing
Equipment
[21] JIS B 8433: 1993, fE¥H~=t 2l —7 171
Ry b =22tk

BEERN

*1) PEMBHAEES H1000 FTE
*2) PEAMBHAEES H1000 FTE
*3) PAMBHAES H1000 FTE
*4) FEMBIRE TV nY—~ R —T v —



