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o HEEJEBIH : ORY ARV —=Z=DPHEL LGEIZ, BRY b EEEIE, BHEOT
INF—E A VNI NDT A= AEHIRT 2 72DIHHL £7,

« TCP &YV =)/ RTT7 7 Z—ALEHIR : K2, BHEOREDIHAICE T A7
ZHIEST 2720 HL E9, Hle LT, S E Iy 2@EH % HEEL £9,

o« TCP &Y —)V/TY R T =7 Z—JMGIR : K2V =/ TV RTT 27X =T =7
DFREEDHIFA L 7 —F y—IZBHT 2D AV 2T 2720 HLET., 6l : Skl
AR = —DFMzHT Iz ET,

o HEHIR : RHCORY N7 —AMEHTENET DL D12 27720, HHLET,

AT TV —=&—F, NAT—RE#EIZLD, BEFEBRANDWERDBENT 72 A0 < B
HYET,
WhaRy N7 ) r—ya v OREKNGEM, F2EFHINEAICETLIV AT A
AV EIBBRETHY ., UTFOMIZEEL TS ZI W :

o % DIBALERE 22 DL E

o flH % DAL EZE D FE R REME

o (B~ OFFENIETZE % [\]58E 9 5 AT RE M

ORy M3, R INAZZEEEEREZERLTE, GREPEYNICHERT I 2y (B - GR
BY =)/ TV R T8 — éﬁﬁﬁéﬁk)it ) AZ IR IZHIIRT S, FER

ORY b7 V=Y aVilBWTHREREINDGEIE. 1 VTV —X—0FEHmL 7)) A
77%1%th\4V%7V~&~#EM®%%%§(W:%%K7D795V5®%K
HR =R —ZRHETETNA A EMITIRE) OBEEZHMLU RS TR FHA,
Universal Robots Tlk, 1 VT 7V —Z—WEETIHEDHDEHRE LT, AFIZ—ERR

TN BHFEREAEMNfERZ R L T E T,
I TNPSOBEE R GRS, FEZBRY hORERETRETLIBNMBHY £7,

1L ORY NOT7—L7r—70aAx0Z—LHB (VaA >k 0) ORNDIROEEARIAA,

2. IRy ORI EEE (YVaA > b 0) ORADIEDEAAA,

3. ORY MVARMTL ETORY MY AR2 (YaAqvbh3&TVadqrh4) ORADFO
FIA P

4. W=V TV RT TV R—F /@Y —IV/TY RT TV 8—03 7 Z— DR 30
PRIHN R E IR ER X D,

5. BNy MHUEDELIZ & 2 BEEY) O R 2 iR X Bk 2 Se i AR IZ SR SR B,

6. IRy h&DBEMIZE > THEEZZIT 5,

7. EEERS C ORI OR THREZ XIS Z L1285, HEtaH 2138,

8. HUARY MY —AFAEY I/ TV RLT 78 —%{FT 50U DHEA L DHEH,

9. 7V TN, ELFEFEHMBRENS, V)TV RZT 27 Z—inb T — 0k
KR

10. F72 5B DE 5 BRAUF IEAR & I & S aRENfE,

1. BENRNT A =2 =285, HROBZVEREIZ X DFREE,

(BRI DWW TR 28 L M8k AZ TEL A X0,
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UNIVERSAL ROBOTS 1.9 BREN 103 B 555 & 7R\ 5 D EE)

1.8 JEHEIE
HIRHC R TOEKY b OBIFEE LS T 2 IR ML RS Y 2 AL £T.

I : IEC 60204-1 3 X U ISO 13850 ([ZH#EJL L, FERZEE X FRHEIERH YD FHA, INHIE
N FRHEETH YD, BEEZHSEDOTIEHY FEA,

ORY N7 TV —2avdY A7 7 AAY ML, BIMOEEELRL VBBRENE S M
WU E9, IEFEILRZ VL IEC 60947-5-5 I[ZHEHLS 2 REEAH YD £97. A% ( 5.3.2%
rgvav) EIEL XN,

1.9 ERENHDIH S IGE & BV IgE D EE)

1 DU EDQORY vVaA Yy NE2#»THERHY, TRy NOBEFENA IZTERN, F/2
AU ALK BNEWS H—DREAHETIX, IRy DY aAq v zlblizEnd 5k
M2 DY T 7 Y- EARWTIE, BEIEREINTORWEGAIIY a1 Y DT
L—F2BRT22eNTEET,

1. BEEERENE : Yaqy MIaRy b7 —Aa%E<EoE>720, WUZY U TREInN
WEINLUET, 4DV a4 Y N TV —FICIEEYZ S FRHY ., IhnE@mE sy
REDEIEZ ATREICL £ 9,

2. FEI TV —FMN: VaA Y MNAIN—2EETD M3 AU EZEANLTHIN—2HL F
T, IROBEIZET LD, NIBRAD TS VI v—%2HUT, 7LV —F%2RUET,

AL
(=1

I

1. FEITOXRY N7 —L%28hd 2 ik EEHFBOGHEDA
ZHELTEY, YVaA vy MEIBETAREERH Y £,

2. TV —3NFHTMHBRINSIGE. ORY N7 —LNEHENT
ERT2LE17HYET, 7V—F%2FHTHRRTI25H
X, BRY hT7 =L, W=/ TV RIZT 27 8— T—I%
HWIZEZZTLZI N,
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2.1

XU dIZ

UR TRy MIMOBEMCENRGE T N1 AT 2 L eBEES A VX —7 =— A0
Z. BEONBLEEE T —F r—2HATVET, KLeWEs 1 V4 —7— 2%, EN
1SO13849-1:2008 (FRFEIZ DWW TIX

refchap:certifications DE % 2H) ITHERLL, MREL )V d (PLd) TE=XV VY7 INET,

AT TV =R —WNEELUZV AT T AAY NTEHEINTH
BWEENERNT A—Z—%{H35 &, EUIZHRT IR\ E
e+ IR T IR W) AZ2BEL B DY £9°,

A—H—A VR =T 2= A LDZEREET —F ¥— AN, HIDHFEEIZDODWTiE, /—
RID10DEEZ TEL XV, TN ALERA VA — T 2— A0 T EIZOWTIL,
5DE TELEX N,

1

1. ZRMHEEEEL 1 VA —T7 2= ADMH L FHEIF. BT, A
VFIU—=R—=NREDOORY b7 SV r—T 3 VL
TEMETDIVAITEAAY MIEDOTITFH>TLEI N,
1DEDY 7Y ay 1.7 ZELEX N,

2. ORY "WLZEY AT AT (BEUEILEEEOWHRP, (&t
VY —DllE, ZeBEEREDORFENK R Y) WEE K %
BT 2L, F1EA7TY) —0 PFBINE T, REEIF
ELTHHORY SWEIET 2 F TORBDRE — A1,
ARBEOBRBET) AREKRLUTOVET, 1 VT L —Z—=N0
VDA TR AAY N2ET 255X ZOFHETr — ADK
M2 BTHERLTIZIWN,

ORy MZlE, Yaagsrheory bV —Ibt>r&—R1L Y N (TCP) OFEE%HIRT 5,
xR R EEBRERH ) £, TCP X TCP A7y "2 MA-HH 75V IDFNET
‘3—0

AN 34 & B il RS RE T

2242 Tl B AR RE B

YaAd v MiE BA R AEY a1 MiE

VaA v hEE BRAEY aA v MEE

TCP A TRy ~ TCP A7 % il 9 2 18 23 MR 2 i D T
TCP #E oKy kh TCP DK E

TCP 7 A— A oKy k TCP O&mA#H N

JHB) = ORY b7 — A0 EEE

Elial ORY b7 —ADRKEMEN
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UNIVERSAL ROBOTS 2.3 44 B B AR A PR

2.9 ZLEY AT AOE IR
Gy AT KOS & d. BENE E - 12 R AR DR R ASFE LT D, TRy b s
TEIEIRL, BTV —3EET 5 E TORMTT,

TV = a v RSO R Y N OE BRI RS B 5E, Frh OB R & 5 5
FEBERHY T, Bl ORY NOREENTHD S 1 VEIIZ DR | (2B ICEED
TOYa VRSB BEND B HE, BAEIENEESET2HANHY 2T,

INSDREFTHRY PO FDMRIZHK > TEBINET
o HEEE 1 100% (BRw N7 —AIFKEIZZRIHERT 2 2N T E9),
o HE 1 ZEY AT LD TCP HERFIIFR I NAZRFUTHEINE T,
o HMME : IRy MAMLIES 2 TCP I G XN mAAERME (5 ke,

BIEAT IV 0 LZED~ODHIBIER UZGEIZ 0, 231V E—T7 A AR TRIZEH
HINTWET,

TCP MHEERIFR  FoRAs R

1.0m/s 450 ms
1.5m/s 500 ms
2.0m/s 550 ms
1.5 m/s 600 ms
3.0m/s 650 ms

2.3 LZaBEREETH R

OARY b7 —APZERERFUGE D & mER/SAHIEY 7 MU T Lo T, HEE R
DIEY . TR T AOEFFIEPFITINE T, o T, RADEKIIHISNN 2L HIZES
WCTOAFELET, UnULANS, BRILERPHEEL 581 KRV AT LAWMEILAT T
V—0 237 LET.

BET—
i R RE EfE X Fé R 2 YIRS T IR (] St R#H]
VaA v MiE 1.15° 100 ms 1000 ms 1100 ms
VaA v NEE 1.15°/s 250 ms 1000 ms 1250 ms
TCP fiiE 20 mm 100 ms 1000 ms 1100 ms
TCP J[ 1.15° 100 ms 1000 ms 1100 ms
TCP H#E 50mm/s 250 ms 1000 ms 1250 ms
TCP 7 A—A 25N 250 ms 1000 ms 1250 ms
TEE 3kgm/s 250 ms 1000 ms 1250 ms
i 10W 250 ms 1000 ms 1250 ms

48V NADEIEDEBIEMNB NN 7.3V RiGIZIET DL, ZOVATLADBIFRITEMINET,
EIFEWNREREIL, 7R IBBREBEINTH S, VAT LADOEFRER X NS £ TORMTT,
Vg1l h 7 3 TOREr — 20 1EERFIE IEC 60204-1 1IZHEL £3, #UL<IE. HEEZZ2BELTIAEI WY,
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24 ZEE—R UNIVERSAL ROBOTS

200 mm

Figure 2.1: fEEZEMORE DK TIX, ORY M7 —L0OYBMREMEIZ LY, BiEh s ERrEic 3
DEBNBETT, VAN 1 YVaA Y IPORY hOR—=AN5RE 750mm DFEEEHIZH D, 1 D
DFIRIFR A EB CTERINE T, MOMEKIX, FERAICBEL TWDE, TRy hOR—AH0
5 200mm PANTT,

3

A
(=1

7 A— AHIEERE X, OARY POEEXIVOZRFIZEWVTHEIZ
BEIRE, 2 0064BRHY 9, ZH5IEFK2LIZARINTH
£9, OARY MBERIND &, BIfiY a A v MIRICEY ., (K
HWTEHBRNT A= AN (R=2A05) BHBEIZAP>TMALN
F9, FRRIZ, VIR —2ITEL, (N—ZADFB %) #ik
WZEMEST B0, OARY "3 /22FNT0WE &, KETE 77— 4N
W7 A= A% RO eNHY) FT, ENDEmiEE. sl L
T, INS5OMHEBOEEY 2 R\, IRy O E % #
272N, fERERET D 20%emHEY a1 Y MEREMAED
B, ORY NMEEEROZ DFIRICAS Z L 2BhIE L, Y
5 eMNTEET,

il

HK
= M.

Ry M2, FEICEMRROES % 1 R42T7 SV r—vay
WZHHINDGE, VAT EAA Y MZE DB 40 EiBO#H
JEMHFRTED L ERIBVERY, XR=ABLPYaLd—0
VaA v MNEEIR BORK 40 BICHRETIHLERHY FT, Z
&Y, REMEMETOORY NTIVHR—ORNEEDBAIE
TX%9,

24 LEE—NR

FEHEE— REFADE— R ZEVATAIZIIHBEARLZEE— RN 2 OH Y £3 : [ZHEL
WA, BEBFRIZING 2 DDF—ROWVWTNNTHERTDIZ N TEET, HdhT— RiL,
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UNIVERSAL ROBOTS 2.5 ZRHHEESA VA —T =&

aARy bk TCP 7J§ M) A—EAE—REZBALMEIIDH DG, LIEFZRAITEY MY
AH—INEGEIT T4 7TY, WAE—RIE FHEAZIIADEMHEHTE I TRESYE
6\_<‘:7b>’C%i’9'Lo

THiZMHHALU TRAE—RZ2FREIEDS 0 0Ky BN RO T — RIH &S 2%
E—RNZK 256, BHEE— REBDE—ROMATHEEINTODEAL N H—FHOD
JABH 20mm L) TIZHY £9, UL, ORY RARFINET 2HHITLEE—R
DADEY) MY RIND L 2fEE T,

ANZHHUTHADAE-REREILED : BOE— ROBKBEZIFEILICADRFEHINA
LE. BUWBRFYEISER X NS £ TIZHRA 500ms fOB T 2858050 £9, Zhidk, B#H
'— MM WE— RANDEFRFLIEEE— RNSFEPDE— RADEERDOLELHIZEHFEY L
F9, ZTE-oTHRY M, FIZISHEEZHFUVZEREFIHEI T NTEET,

mEE— R ZEEFLENPES GG B2V AT LAOBRENLEIZRY 9, VAT A
MBI IZ Z 2RO 25E Wl LT Vaagy MIERRRY), RikaRE
E—RDFBINET, BEE—RTIE. OFRY bOTOIILE2ELTTLH2ILIETEIEEA
M, OFRY N7 —Alk, 7UV—RIA4TE—R, 7 PolyScope D Move & 7% ffifH L T,
TFHTRANIZETZEMNTEZT (V3= b II TPolyScope ¥ =2 7)) #&ME), PATIXE
HE—ROLZERHFTT :

2 IR RE PRLSR
VaA v hEE 30°/s

TCP # & 250 mm/s
TCP 7A4—A 100N
L & 10kgm/s
LI)p] 80 W
INSLDEFERNE S GG, REVATLAMEILENT TV —0 2FEITLET,
g
VaA v MiE, TCP fii&. TCP AHODERIL, HEE—RT

I THDZ L IZEBELTLSEIN, ORY N7 —AZERN
IRTEIZIFER LTI,

O IR

2.5 HEEREHEESRT VX —TI—A

ORY M, WS OO LZEEEEKAN L EIDPEHINTVET, ZeBEEBEBLT AN
XTART, TaT7hF Y UrIVIZBR>TVET, INbiE #le UTEES (424V) DHFIZ
BAEILELT 774 TTRWVGERY, BESOBRIZLZLELTT,

2.5.1

NHIFZ B EERAID 5T,
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2.5 BEEEER T VA —T 12— A UNIVERSAL ROBOTS
[rad/s]

time

>

i
I I
0.02 0.524 [s]

S

Figure 2.2: HAID FO#KDOFIIZ, TV —F 2@ IS, Yaoa v MIFTINLHETY, 0 KA
ZZE Ty —TA Ry b (BAFILELEFHEL) PRIBINE U2, BEIE 24ms #1265
mUE9d,

LA iAA

ARy NIEEE L (FEHAT), MERFEAOEE, MBI R TEE R
VAT LABAFEIEL L EFEALCTEILATIY -1 %
EITUET,

FHAEIER R (FA—FRYAXY MRE V) HERFEADGE., ok

PRICERETRE R Y AT ABRUFE IO 2 B U TE IR
AT IV —1 #FEITLET,

VAT LI (R TTRER AN, BT TV —1 2EFLET,
TV ROV ZIREIZRZDZEIT DD, ZOESH
VAT LEAEIEH N % B U T ICERE I D
ZeixdY FEA.

FBhfE Ik (EHAAN), BT IT) —2 2EITLET,

FEHELEY £y b (RERATRE R ATT) . FEEY £y MATIDO T IUDFE
TBHL, ORY NEFHERRENSHIEET,

BAE—R (KSR TTRE R AN, BEY AT AWEHE — RIS
BBLET,

3 BRI a3 VAWML (R TTRER AS). EHE— ROAADENIGA,
BAifE ik AJ1& UTHEREL 97,

HHAE— R (R ATRE R AN, 3 B2 BT D T/ 31 AW

EINTVWRGEICHERATZEHE— R,

BikATdI)—1 EEATFITV—21%, ORY NZ2EREHAVOFETHREITL 2O, H
EDISAN @G TIEIEI TN TEET,

GEANIDE=RY) VY BEVATAIAT IV —121Ee 57T —2 {21E%2 LR D ik

TEZX—LET:

1. BEYVATLETV—F0 24ms AICBIBIND KO E=X—L 9, X 2223 L
TLZXEW,

2. VaA YV EPENTWDEGE, TOHEEIL EEE—RORKRKY 3o v MEEERA»S
500ms T Orad/s NEAEHRHIIJHH T O HELZBEARNE DI, EZL—INET,
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UNIVERSAL ROBOTS 2.5 ZRHHEESA VA —T =&

3. VaA Y IHIEL TR S GRIE 0.2rad/s AR, 0.2rad/s A0 3 AN X A7z K
DALED S 0.05rad HICBELRAVWES, E=X—3INZET,

GEYVATAIMEIEAT TY) —1 TRRISIZAERY T =201 U 72, 600ms CANIZEIR
WEMIND EIO>E=F—ULFET, X512, FHEIEANZ, ORY N7 =4, FBHY Y
MNATDEDOTZTY IYNFEETLET, EB2HBETEIERA, L0 TONNF—D0FThh
WG INBNGESIL. BEVATLANMEILATTY —0 2FEFLET,

BWAE—RAIB NI AT—F2HPE—RADERIL, LFOIDSIZE=4—3INFET

1. BEY AT AT, BAE—RAIN MY H—I N7/, 500 ms OFEHEE — R gD E—
RO HOREFRLY h2HEL£T,

2. 500ms . BAHDE— ROANERTT,

FEHOTONRTF —OWTNNE - INL VIS, BEVATANEILEFFT TV —0 25

TUET,

BEYATAE, UWTFORIRINDHEREL LB AT T —0 2FEFLET, HEF—A

DGR, e e R REMETCHET 2 0R Y N2 Ei UBFER (7.3V KD

BHERIE SIIZIRE) §25 720 DKHTT,

s — 2
e N JIBERE F H R BB M s ] S IRg
ORy MEEEIL 250 ms 1000 ms 1250 ms
EFEIERE v 250 ms 1000 ms 1250 ms
VAT LIEFEIE 250 ms 1000 ms 1250 ms
FEhfE Ik 250 ms 1000 ms 1250 ms
R EE R
THIXZeEEERE ID—ETY .
et i
AT AIEEE L ORy hOBAEEALPOY Y 7{&, FH3RAE
ERZ VUBIINGEIza Yy 7K,
0Ky MEEHR ZOEENOYY IEDRE. ORY N T —ADWT

aRy hEEIL

nOYaA v by 0.lrad BE Z2EHY FHA,
ORY MAMEIE, F21Ek, BREILEZIEFHHEILC

D, FIEEEF ORI, Yy 7 &, AN DY
BlEOYy 2 {8 £9,

AT — F LRV AT LAPRDE—ROGH BT Y 7K,
FEiRAE WAE— RO ERINET,

BRANIDEINIHEINTOVARVES. B8V AT LMILLTORE — A0 KGR T -
HFT)—0 #EIFTLUET :

gt BT — 20 KGR
VAT LIEHE IR 1100 ms
oRy ~EE T 1100 ms
Ry IR 1100 ms
HAE—R 1100 ms
D E— R 1100 ms
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ORY MIMEOEEMTHE L CEXELET, BTHRY N2E LT, BEIT 2 H0ENE
U7 —A0HY) ETOT, UG RICEEMZHELTLIEI N,
NV —=IInHA VAN =IVIGFRABEITZE/IZ, 0Ky N7 — A0 5 DE % R ICRS B
FTEd, IRTOFEZINMFAINV IO RY hOELTLONY) £ ET. Oy bERE
ALEIZBRRF L £,

Y ha—)ViRY 7 A&, NV RIVTRS EIF20ERH D £9,

18

g

He,
(=

1. B2 b EIFBBRIE. XM RD IS AR DN
HRVWEDITUTLKEZI Y, BEEAmY) EiTHEREZ AL
F9, BY EFIZOonTIX BEFVOHIEB XU EHOT
NTOHA RITA VIHERT D HENH Y £9, Universal
Robots Tld, HEROERXICER T IEEICODNTIE—UE
FEE2AEVEEA,

2. AEDEZNIFERIE->TORY NEEZMMIFEZLEDIZL

TLESI W,

N—T 3 3.10

I-17

UR5/CB3

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



UNIVERSAL ROBOTS

"poAISsal SIS [[Y'S/V $10qoY [esweatuf) Aq 610¢-600¢ © MSAdoD

N—T =3 3.10

I-18

UR5/CB3



41 LI
COBTE DEY PYAT AT EIEL SV RBAMT BROEAE B £ T
 SOBRIN R EBE DR E A THT LT AT,

4.2 BRY hOFERE%ER

UR5 O/RY bOFEEZEMIEZ, XR—AY a1 Y M55 850mm DOHFFHIZHY £9, DRy hD
BEANITAEZEIRTDECIE, BARY MR=Z2DT S LIS FOMBBREEETLZ L
MEETYT, AJREAGAEIK. VI bZARBRISEDIT RN ESIZUTLZI N, WY=L
WoKUBEHLTWRIZErnbET, JaAqA Yy "PREBHTLIZ I8, ZhitkoT
TRy NOBENIENRIZEY, VA TEYAAY NOEGTHREIZRD-OTT,

\ v .
y 4 ,
< )
. _
T I

[EE} fE R

4.3 HEAMND

ORY h7Y—A BARY R7—AF R—ZAD 420 8, 5mm NEMHLT, 4 KD M8 Al
NCHEZMITET, 20Nm MV TINGEDHRIV N 2HDZ LD TS AZIN, OARY b
T—ALATCEEEDMERDPLEZ L VGEIZIE, EVEHHTES 2 20 08 "MPHE
INTVET, £, WHELR—AOMIMNITEEEZMNEMREUTHEATLIZILETEIET,
M 4.112, REBDZEHERQUEZNDMNITZEFRERLET,

ORY NOEGTr— 7 VIMIEZELU T, £A2EFR—ADOF2BLUTCHIVAMNITZZENTEE
T, R=2AVaA Y OLRLLEE 10OV ZE, OFRY N T =205 E 542
DEXI RS FolmoE L aRE EcaRy b2EZMITET, I SICREIMRE LW
EHIZLET,
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ORY b ZEGIE A IIBE TSy N7 a—AIZEZNIT B ESIT. BEEZNAIT =20/
HIFIERIES UE T, SIEICT2 L, i ond eEEL, IRy b2 Xk
IFTIEehHY ET,
TR
o OARY N7 — A HEE N DZREFENMEIZRIN N THEZE
INTNWDIZ L 2MERLET, HAMITmIEZ. HELTHD 0
EhHY FT,
o EBAERENLVEDIZ, OARY hAR=ZDFTXTOEY 1)
FIZ, BT TLABD TS T2 EZURAATLLEI N,

FE:

ORy MOEKREIZHZ>TKIZIRINDSG &, ETLZENLH
UiﬁoDﬁvb%m¢@@x®%wﬁﬁfﬁzﬁiam£5t
LTLZXW,

V=)l BRY bDY—=INT T UVIZIE, Ve aRY MIEIMIT 720124 DD M6
RUNRDPHY EFT, M6 BNV MEINm THOMITET, VIV TEREDMEROVEE L
EIZlE, EVERMEHTD-2DIZ06 DORVPHBINTVWEY, M 4212, REHITS
B R U ZBD 25 ERUET,
HEE:
Y=V DSEY N DR R BT ENMEBEIZ R N TEE I N T
52 EMERLUET,
2. PR TICEMMNE LTI ETRRRNZELRVED
W —IUDRERINTVWEZ L 2R LT EI0,

j/]\D——)an\/71 IV RO—=VRY 7 ARSI 2 E L, KEICEL I TE
F9, BAOICELMERTED LD ICKMEIC 50mm DR ZZIF T 23V, #HEAATH
DEMT Ty NeBATEZIENTEET,

TFA—FRUVAYVN FA—=FRUXY NIER IV MNO—=ILARY 7 ANRLRBY FIF5Z e
TEET, T—FRVAVMEAMNTHOBM TSy N2EATEZIENTEET, 7r—
TWEDETLKIEDBENEDIICHBEL T EX W,
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4.3 JE A UNIVERSAL ROBOTS

@149 T
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B - -
ase — B -ei\‘-— )
— L — 90° [x4)

Pin hole ) /

@8 FCE s T 8
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Cable exit
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Figure 4.1: TR Y MEZHTHDIN, M8 ANV b 4 KfEH, §NTONSEOHRAIE mm T,
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UNIVERSAL ROBOTS

4.3 JE A A

Lumberg RKMV / RKMWYV 8-354

BéH7 T 6,2

4x M6-6H V6

®31.5H7 |

@50

® 63 hs

D75 20,1

19.5

‘ 6.5

6.5

SECTION A-A

Figure 4.2: WY =)V 7D N 7w b 75> 18O 9409-1-50-4-M6, TR b D Y — VP& 2 AHF 4L

B, INRXTOFEDHEAIE mm TI,

TE]

=
(A7

1. AY ME—=IVRY I AEBURNR VAV b, r—TIVHSEAKRIZ
il NEDIZLTLEIWN, Y a—ILiRY 7 AHE->

TWd &, RIZEDfRERDH Y £,

2. AV FO—IVRY 7 AL HBURNRY XV ME, TP20 {#i#E%HK
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B.1 EU Declaration of Incorporation in accordance with ISO/IEC 17050-
1:2010

Manufacturer: Person in the Community Authorized to Compile the
Technical File:
Universal Robots A/S David Brandt
Energivej 25 Technology Officer, R&D
DK-5260 Odense S Denmark Universal Robots A/S

Energivej 25, DK-5260 Odense S
Description and Identification of the Partially-Completed Machine(s):

Product and Function: Industrial robot (multi-axis manipulator with Control
Box and Teach Pendant). Function is determined by
the completed

machine (with end-effector and intended use).

Model: UR3, UR5, UR10 with CB3 control box (UR3/CB3,
UR5/CB3, UR10/CB3)

Serial Number: Starting 20183000000 and higher — Effective 1 January
2018

Incorporation: Universal Robots (UR3, UR5, and UR10) shall only be

put into service upon being integrated into a final com-
plete machine
(robot system, cell or application), which conforms with

the provisions of the Machinery Directive and other ap-

plicable Directives.

It is declared that the above products, for what is supplied, fulfil the following Directives as Detailed

Below:

I Machinery Directive 2006/42/EC — The following essential requirements have been fulfilled: 1.1.2,
1.1.3, 1.1.5, 1.2.1, 1.2.4.3, 1.2.6, 1.3.4, 1.3.8.1, 1.5.1, 1.5.2, 1.5.6, 1.5.10, 1.6.3, 1.7.2, 1.7.4, 4.1.2.3 It
is declared that the relevant technical documentation has been compiled in accordance with Part B
of Annex VII of the Machinery Directive.

IT Low-voltage Directive 2014/35/EU — Reference the LVD and the harmonized standards used below.

IIT EMC Directive 2014/30/EU — Reference the EMC Directive and the harmonized standards used
below.

IV RoHS Directive 2011/65/EU — Reference the RoHS Directive 2011/65/EU
V WEEE Directive 2012/19/EU — Reference th WEEE Directive 2012/19/EU
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B.2 CE/EU #lAAAESE (D XEDRER)

Reference to Harmonized Standards Used:

(I) EN ISO 10218-1:2011 as ap-
plicable
(I) EN ISO 12100:2010

(I) EN ISO 13732-1:2008

(I) EN ISO 13849-1:2008 &
2015%*

*Note: From the 2008 to the
2015

(I) EN ISO 13849-2:2012
(I) EN ISO 13850:2015

(I) EN 1037:1995+A1:2008
(II) EN 60204-1:2006/ A1:2010

(I) EN ISO 13850:2015

(I) EN 60664-1:2007

(II) EN 60947-5-5:1997/
A11:2013

(II) EN 61000-6-2:2005
(IIDEN  61000-6-4:2007/
A1:2011

(IINEN 61131-2:2007

editions, there are no changes (II) EN 60320-1:2001/ A1:2007 | (II) EN  61140:2002/
A1:2006

relevant to our robots TUV Nord | (II) EN 60529:1991/ A2:2013

Certificate 4478014097602

Reference to Other Technical Standards and Specifications Used:

(I) ISO 9409-1:20047 (I11) IEC 60068-2-27:2008 (I1) IEC 61784-3:2010
[STL2]

(I) ISO/TS 15066 as applicable
(I11) IEC 60068-2-1:2007

(III) TEC 60068-2-2:2007

(I11) IEC 60068-2-64:2008
(I) IEC 60664-5:2007

(III) TEC 61326-3-1:2008

ISO 14664-1:2015 Class 5
for

control assembly with en-
closure

and Class 5 for UR3, UR5
and UR10 manipulators

The manufacturer, or his authorised representative, shall transmit relevant information

about the partly completed machinery in response to a reasoned request by the

national authorities.

Approval of full quality assurance system (ISO 9001), by the notified body

Bureau Veritas, certificate #DK008850.

Odense Denmark, 27 September 2018

\ /J
b

MName:
Pasition/ Title

Roberta Nelson Shea
Global Technical Compliance Officer

B.2 CE/EU fllAIAAEFH
54 2006/42/EC ffJE#E 11 1.B 12 & 5,

BT Universal Robots A/S
Energivej 25
5260 Odense S
FUI—7

(= SUNC IR

(FEDEDFHR)
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FEFEA DAY N UR5/CB3 MW, TNV AREND BRI ED
2009/127/EC 12 & > TWIE I N2 54 2006/42/EC DFLE & ENIEIZ TN % & X 2 D Bl
ALTWS I 2EETLETIE FHICHTLIZILEITIRANILZ2IZIZESLET,

H]EOZRREE X, EULWHAAASRAED T, 85 2006/42/EC DT R TOMHEBEMIHET D &
IZHEMFINTVET, LK BEY=aT7IVESBUT ATV, $4 2006/42/EC DT RT
DMBEBEHEADBEEIE, FHEDORY hOA VA M=V EBREZ) A7 TR AAY MIUKFEL TV
i‘é—o

B9 2 Hiff s, 847 2006/42/EC MESCE VII /8— h BICEDE{HEINTE Y, ER Y[
IEMREORICE DS, BB ATRHAWETYT, BAFKIEIA— I —OFERIZHEL, AXEZ
T2 ERDET,
X512, BEIFROBHITEAL, THIES>TCE X =WV TWnWd I 2EELET,
2014/35/EU — {K&EEES (LVD)
2014/30/EU — &M 248w (EMC)
2011/65/EU — FE A EWEOMHHHIR (RoHS)

BEd k2 SLBEHBEZEH LGB Y A ML, #Evoa 7 IVIEEINTHET,

Odense, 2016 4F 4 A 20 H W W

David Brandt
Technology Officer
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UNIVERSAL ROBOTS B.3 Z®Y AT LitHHE

B.3 ZEeY AT AIFHIHE

ZERTIFIKAT
CERTIFICATE

Hiermil wird bescheinigt, dass die Firma / This certifies, that the company

Universal Robots A/S
Energivej 25

DK-5260 Odense S
Denmark

berechtigt ist, das unten genannte Produkt mit dem abgebildeten Zeichen zu kennzeichnen.
is authorized to provide the product mentioned below with the mark as illustrated.

Fertigungsstatte: Universal Robots A/S

Manufacturing plant: Energivej 25 ’\
DK-5260 Odense S TUV NORD
Denmark oD cenr

Beschreibung des Produktes: Universal Robots Safety System URSafety 3.1 | ‘

(Details s. Anlage 1) for UR10, URS and UR3 robots | enisotzaass

Description of product: PL g

(Details see Annex 1)

Gepriift nach: EN ISO 13849-1:2008, PL d

Tested in accordance with:

Registrier-Nr. / Registration No. 44 207 14097602 Gltigkeit / Validity
Priifbericht Nr. / Test Report No. 3515 4327 von / from 2015-06-02
Aktenzeichen / File reference 8000443298 bis / until  2020-06-01

Zettifizierufigsstdlle ddf TOV NORD CERT GmbH Essen, 2015-06-02

TUV NORD CERT GmbH Langemarckstraiie 20 45141 Essen www tuev-nord-cert.de technology@tuev-nord.de

Bitte beachten Sie auch die umseitigen Hinweise
Please also pay attention fo the information stated overleaf

vaY 3.10

2
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UNIVERSAL ROBOTS

B.4 TUV Rheinland

Certificate

Certificate no.

TUVRheinland

T 72190266 01

License Holder: Manufacturing Plant:

Universal Robots A/S Universal Robots A/S

Energivej 25 Energivej 25

5260 Odense S 5260 Odense S

Denmark Denmark

Test report no.: USA-RB 31875333 002 Client Reference: Roberta Nelson Shea
Tested to: EN ISO 10218-1:2011

Certified Product: Robot Manipulator and Controller

Model Designation: UR3, UR5, UR10

Rated Voltage: AC 100-200V, 47-63Hz or
AC 200-240V, 47-63Hz
Rated Current: 15A or 8A

Protection Class: I

collaborative or non-collaborative. The final application
must comply with EN ISO 10218-2 accordingly.
Replaces Certificate T7218250.

Appendix: 1, 1-5

Special Remarks: Solely assessed per standard listed above.
The robot is only a component in a final robot application,

License Fee - Units

7/

Licensed Test mark:

—

EN ISO 10218-1

o ®
TUVRheinland

www.tuv.com
1D 0007000000

TUV Rheinland of North America, Inc., 12 Commerce Road, Newtown, CT 06470, Tel (203) 426-0888 Fax (203) 426-4009

Date of Issue
(day/mo/yr)
01/02/2019

N—T 3 3.10 I-57
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UNIVERSAL ROBOTS B.5 H1[E RoHS

B.5 ™H[E RoHS

Management Methods for Controlling Pollution
by Electronic Information Products
Praduct Declaration Table

For Toxic or Hazardous Substances
I ABAFYRYNTEERESEREER

mgu;“ Toxic and Hazardous Substances and Elements F BH MW ESTE
7oAt SRR
31 R &= Hexavalent |, I!'I ’ﬁnﬁe 4| Polybrominated
Lead (Pb) Mercury (Hg) | Cadmium (Cd) [ Chromium | . diphenyl ethers
(Cr+8) fh“""e““‘ ':PBB]] (PBDE)
UR Robots
UR3 / URS I UR10
URHLER A
URIURSUR1D X 0 X 0 X X

0 Indicates that this towe or hazardous subsiance contained in all of the homogeneous matenialg for this part is below the Imit requirement in
SHT11363-2006.
G ETEATHEENEEEEFMAEREA S CHNSRAENT NG-NRNEARRERLT «
¥ Indicates that this toxic or hazardous subsiance contained in a1 least ons of the homogensous materials used for this parl is above the Bmit
requirement m S0T11363-2006.
rERTEETFERNAE RIS SEAE e REEST 138Nl e ERER -

(EUVT=HE  FREEWRIN LEFIT s FEETE—FH8EH - )
lteme below are wear-out teme and therefore can have weeful Ives lece than emironmental uee penod:
FHHERMER BAME NSRS EETFEERHE:

Drves, Gackets, Probes, Fikers, Ping, Cables, Stiffencr, Inerfaces
W Bl e SRR s 6 nE s, B0

Refer 1o preduct manual for detailed condtions of use.
FEERERERE=SF

Unrversal Robots encourages that all Electronic Information Products be recycled but does nat assume responsiblity or babikly.

Universal Robots BB EI I FF R B ANR T EE =S, {8 Universal Robois TAEAMESNE

Te the maximum extenl permitted by law, Customer shall be solely responsible for complying with, and shall atherwise assume all liabilties that may bs
impossd in connection with, any legal requirements adopted by any govemnmental authordy related to tha Management Methods for Controling Pollution
by Electronic Information Products (Ministry of Information Industry Order £39) of the Peoples Republic of China othersise encouraging the recycle and
use of electronic mfomation products. Customer shall defend, mdemnafy and hold Unversal Robots harmless from any damage, claim or liability relating
thersta. Atthe time Customer desines o disposs of the Products, Customer shall refer 1o and comply with the specific waste management instructions
and options cet forth at hpfwaw teradyne comiabout-teradynelcarporate-social-responsibiltty, as the same may be amendad by Teradyne cr Univerzal
Rebats.
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B.6 KCC Z&M

Y3 Universal Hﬂbots MS METEEEE  on1ee110079
i - Al AeAtS R D'I EE1 1‘:“:'?9 EHEII‘@% ----------- |"§ iaus\feslergaard
=L Y Enaraive] 25, 5260 Odense S, Denmark
Atg et el Edi &t 7| A <717 Y MolRas
() s 8&(Ea) Baxdis
Argettselds 16-AB2EQ-00925 |
Ml Z=A Universal Robots A/S
VS TES

Energive] 25, 5260 Odense'S, Denmark

I, H1g & 22 S A8 AE Het1 =3t ma}t
XtE ehEEtal M S A S 2 gt

20184 118 o

o
—_— B ARSI BB L A SX| AR EH

[£ ! B Jﬁllﬁ]ﬁl 2i
tEm{HRE
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UNIVERSAL ROBOTS B.7 BRETRABRAE I &

B.7 EREGABRGLHIE

Climatic and mechanical assessment sheet no. 1275

DELTA client DELTA project no.
Universal Robots A/S T207415-1
Energivej 25
5260 Odense S
Denmark

Product identification

URS5 robot arm: UR5 AE/CB3, 0A-series
URS control box: AE/CB3, 0A-series

URS teach pendant: AE/CB3, 0A-series
UR10 robot arm: UR10 AE/CB3, 0A-series
URI10 control box: UR10 AE/CB3, 0A-series
UR10 teach pendant: AE/CB3, 0A-series

DELTA report(s)
DELTA project no. T207415-1, DANAK-19/13752 Revision 1

Other document(s)

Conclusion

The two robot arms UR5 and UR10 including their control box and teach pendant have been tested according to the
below listed standards. The test results are given in the DELTA report listed above. The tests were carried out as
specified and the test criteria for environmental tests as specified in Annex 1 of the report were fulfilled.

IEC 60068-2-1, Test Ae; -5 °C, 16 h

IEC 60068-2-2, Test Be; +50 °C, 16 h

IEC 60068-2-64, Test Fh; 5 — 20 Hz: 0.05 g?/Hz, 20 — 150 Hz: -3 dB/octave, 1.66 grms, 3 x 1% h
IEC 60068-2-27, Test Ea, Shock; 160 g, 1 ms, 3 x 6 shocks

Date Assessor

Horsholm, 14 March 2014 % C{g{ e

Susanne Otto
B.Sc.E.E., B.Com (Org)

20ass-sheet-j

UR5/CB3
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B.8 EMC itBRGEHIEH UNIVERSAL ROBOTS

B.8 EMC iRERGFAHE

f)

We help ideas meet the real world

Attestation of Conformity

EMC assessment - Certificate no. 1549

DELTA has been designated as Notified Body by the notified authority National Telecom Administration part
of the Energy Agency in Denmark to carry out tasks referred to in Annex Ill of the European Council EMC
Directive. The attestation of conformity is in accordance with the essential requirements set out in Annex I.

DELTA client
Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

Product identification (type(s), serial no(s).)
UR robot generation 3, G3, including CB3/AE for models UR3, UR5 and UR10

Manufacturer
Universal Robots A/S

Technical report(s)

DELTA Project T207371, EMC Test of UR5 and UR10 - DANAK-19/13884, dated 26 March 2014
DELTA Project T209172, EMC Test of UR3 - DANAK-19/14667, dated 05 November 2014

UR EMC Test Specification G3 rev 3, dated 30 October 2014

EMC Assessment Sheet 1351

Standards/Normative documents

EMC Directive 2014/30/EU, Article 6

EN/(IEC) 61326-3-1:2008, Industrial locations, SIL 2 applications

EN/(IEC) 61000-6-2:2005

EN/(IEC) 61000-6-4:2007+A1 Venlighedsvej 4
2970 Harsholm

DELTA

Denmark

The product identified above has been assessed and complies with the specified standards/normative docu- Tel. +45 72 19 40 00
ments. The attestation does not include any market surveillance. It is the responsibility of the manufacturer

that mass-produced apparatus have the same EMC quality. The attestation does not contain any statements Fax +4572 19 40 01
pertaining to the EMC protection requirements pursuant to other laws and/or directives other than the above www.delta.dk

mentioned if any. VAT No. 12275110

Hersholm, 08 August 2016

/"/4’!/ of. Pufien

Knud A. Baltsen
Senior Consultant

20aocass-uk-j
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™ the product

[
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i Roboter, Model: UR5 / Typ INDUSTRIAL

(&)

* i
according 1ISO 14644-1.

L

[

<

(&)

I'_" SUD Industrie Service GmbH.

[

(a =

"'o" Certificate Nr.:  2589737-02
Report-Nr.: 203195-2
Valid till: August 2018

L 4

Dipl.-Ing. (FH) Walter Ritz

Berlin, 25. August 2016

TUV SUD Industrie Service GmbH
Wittestrafle 30, Haus L, 13509 Berlin

ZERTIFIKAT

Industrie Service

TUV SUD Industrie Service GmbH hereby confirms UNIVERSAL
ROBOTS A/S situated at Energivej 25, 5260 Odense S; Danemark, that

the cleanroom compatibility of the equipment for the ISO Class 5

The certificate is limited to the particulate cleanliness. The product was
tested according to VDI 2083 Part 9.1 in August 2016.

The implementation of the testing and certification is carried out by TUV

UR5/CB3 1-62
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UNIVERSAL ROBOTS

CERTIFICAT

*

o
(a]
<
—
—
-
[+ =
Ll
(&

CERTIFICATE o

*

ZERTIFIKAT

CERTIFICATE

Industrie Service

TUOV SUD Industrie Service GmbH hereby confirms UNIVERSAL
ROBOTS A/S situated at Energivej 25, 5260 Odense S; Danemark, that

the product

Controller forUR3 & UR 5 & UR 10

the cleanroom compatibility of the equipment for the ISO Class 6

according ISO 14644-1.

The certificate is limited to the particulate cleanliness. The product was

tested according to VDI 2083 Part 9.1 in August 2016.

The implementation of the testing and certification is carried out by TUV

SUD Industrie Service GmbH.

Certificate Nr.: 2589737-04
Report-Nr.: 203195
Valid till: August 2018

Dipl.-Ing. (FH) Walter Ritz

Berlin, 25. August 2016

TUV SUD Industrie Service GmbH
WittestraRe 30, Haus L, 13509 Berlin

N—T a3y 3.10
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IO 7YavTE. ORY T —A a2 O—IARY 7 ADRKIIBOVTHEAIN TS EEH
MEitHU T, BINESTOF U N—=REIITRRINT VDS, FHERE DR ICHERL T
WbZEeERUET,

B IZERTIRD Y P A, FRREIE RWEDERDAT—IHRNE Il > THRIFEI N, BiZ
P SB T N — T D@ DG4S - R & EH T 2 LHTT,

WEEEISLA TN 2 Rk L £9 ¢

ISO International Standardization Organization
IEC International Electrotechnical Commission
EN European Norm

TS Technical Specification

TR Technical Report

ANSI  American National Standards Institute
RIA  Robotic Industries Association

CSA  Canadian Standards Association

LY ZaT DTy T —IZlT R, ZRIBETLER. A RIA UBTARTFEONLGG
DH, PUF OFHEANDERPRGE I N E T,

ISO 13849-1:2006 [PLd]

ISO 13849-1:2015 [PLd]

ISO 13849-2:2012

EN ISO 13849-1:2008 (E) [PLd — 2006/42/EC]
EN ISO 13849-2:2012 (E) (2006/42/EC)

Safety of machinery — Safety-related parts of control systems
Part 1: General principles for design
Part 2: Validation

LRFY AT LME, TNEDOBREDOEMIZFE DA WEREL NV (PLd) %#KT 2 & O EHINT
WET,

ISO 13850:2006 [{£1E4 7 TV —1]

ISO 13850:2015 [ 147 TV —1]

EN ISO 13850:2008 (E) [f£1k4 7 3V —1 - 2006/42/EC]
EN ISO 13850:2015 [{& 145 TV —1 - 2006/42/EC]

Safety of machinery — Emergency stop — Principles for design

RAFIEHREIE C OBIMICHE D SEIE AT T —1 22K T D EOREFINTVET, FIEA7 TV —
i, =2 —CEhzMGET2IeTaAY FOEEZFILL, FIEWERINDG LENEZRET

N—T a3y 3.10 1-65 UR5/CB3
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UNIVERSAL ROBOTS
LI N2 IE T,

ISO 12100:2010
EN ISO 12100:2010 (E) [2006/42/EC]

Safety of machinery — General principles for design — Risk assessment and risk reduction

UR B4Ry MEZ OBMEDANZED SFHE X TV E T,

ISO 10218-1:2011
EN ISO 10218-1:2011 (E) [2006/42/EC]

Robots and robotic devices — Safety requirements for industrial robots
Part 1: Robots

ZOREIE, BERY NDA VT —2—Tl3a <, BEEHERIFICHEBEINAZEDTT, 2 ZHDH
7y (ISO 10218-2) &, BXRY bDA VT T L —A—[IFIHRINAZEDT, BARY hORBEHRT L
BHICBIT2&E2EBELTVET,

FERME DIERRAE L, IR L TRV RWE DD, [EROEXDTARY 2 MELTWEY, UR BARY M
WICTA—ARFEBHRAVDENTDH D Z L 2 RICKEINTOET, > T, BAFTH< 2
DaAve7 ML, FHELTWET,

UR OAY Y fERAZHERO FTHEHAI NS HEIE. BIMNRLEEENBETYT, Kv=aT )
D 1DFER TEHLZI W,

FhEA -

o [3.24.3 FPHiZER 1, BEFSRPHCEHZINTVE T, PHEMIFIBAIIZ Y =V AT 57
ZEEITH Y, fEARAREEMORY Mo A%EsF) £9, UR TRy MMk, AEHOEBEBIRAL 74—
ARADOH I LZE2REREEZHEAL TE Y., /o THEBRAR FIZEME 722 AR TERZ L R,
Tz VAR LU TOMAZFHRICKGTINTHET,

o [5.4.2 MERETEME ], TRTOLEHEREIX ISO 13849-1:2006 D PLd IZH D LI NTVWE T, Z
DOORY M, EVaA Y MIAEEDOHZTYA—X—V AT L EERLTBY . BE2EKD
[JOWEAT IV —13 ETHEINTVEY, Z2EKD 1/0 WERBLEHEED PLA HiE%
SEEEICIUER G 2 121E, YU =a T IICE DX, A7 TV —3 ORREMRBESRIHERTIHERH Y
9,

o 5.7 IEE—R], UR OFRY MIFEBDOEET— RV 2D, TE—R2LI7&—2HY FH
Ao

o 58 RUK YV NHIl, 2D I avTid, BHRAFHEMATHEHAING, T—FRVEY
NORET +—F y—%EHZELET, UR OKRY MIBEEADZOIZHEINTE Y, ftkon
Ry MIBIT2ERAFHERMIZH Y FEA, UR BRY NTIEREROTORY M & D &Z2IZHR
BIFDIENTEIET, ARV—&—1F, 3 RIYVavA32—TIVT NS A&@HRT RO

ORw b PCREIZIEDZ Z N TEET, UR BARY MDERB TR TA VA M—=ILI N
AR, U ZaT I TCRTEDIIL, 3ARIYYa VA 3F—TNTNA AR T ENTIE
T, I 51T, ISO/TS 15066, ﬁ545@ﬁ%%’ﬁ<t%wo
o [5.10 W FHEME] UR By NOBHRR L 74— ARFO W2 2R8I 1264 TY, UR
oAy bOFRERZREREHE, OFRY P GEEHIC L LS TE2 22K R_VLET, BHRA
BERE & 74— APRFEEREIX. TSO 10218-1 ¢, ZRIH 5105 ICEDSVWTHHINTVET, XI5
1SO 13849-1 IZ¥ERL L TWE T, FEMIIZMHZEE 2 ZE <2 X0,
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ISO/TS 15066, 5cIH 5.5.4 DA% ZEL Z X0,

o [5.12.3 ZAEMKY 7 Ml ZEHBR L, ZOZeHEEE. V7 MU o7 TREARER T DM L4
BEED —D T, Nw¥ad—RiE INOHTRTOZEEEDORENSER I N, GUI IZBW
TREMRMA T L UTRINET,

ISO/TS 15066:2016

Robots and robotic devices — Safety requirements for industrial robots — Collaborative operation

ZAUSBEHEfE h D HAN LR E (TS) TH Y., B TIEHY FXH A, TS OHMIK, —HEOHEAMMIZE
RIS, RT I T, YEEEIIBWTINOWEHNE D 2 A5 Z T, ©F . TS
IZEOMNFE S DT, AT 512l oA L THhETA,

WM TS IEOARY hOA—H—20FRY DAL YT T —Z—=IZATLNTWVET, UR By MEIEkT
oAy MIBEETLIEHLZ2HTFLTHY., 1 VT 7L —&—ik. gAY hOFEERIZ, 4 TS D
i % #IRTE £,

TS . BET ARy N SEO 180 10218 Bk & ffised 2 B R B L A XY A% L TV E
T, TSIZIE, EETFA RIS, #HREIND 7 A—ARFEENRFROELZEOMNEXE A DY
F9, i, ABETIEAEL, BAZEDICEDTT, £ DEFISETFHZEERREE Y L XEIC
DAEDONT VDD, ZORDTFTDERES 2 L HAEMT DI WEETY, BZEMMEICK
S BAERSFIATRE L R o 256, TANTORMEIL. FERMICET I NS AfgeErd Y £9, 4
EBXE A X TS DIEARTHRMRIEDTH S0, 1 VT 7LV —F—ZECEDRAEHEZ AU
BWGETEH, TS OEFE2RIFATLHI I LNTEET,

ANSI/RIA R15.06-2012

Industrial Robots and Robot Systems — Safety Requirements

Z OREHEIL. ISO Fik ISO 10218-1 &£ ISO 10218-2 % —DDXEL L TELHZEDTT, i
SEEMREEEN S REREIZILAFEINTHE TN, ARIFZEUTT,

LR OZE ¥ (ISO 10218-2) 1. Universal Robots TIXA& <, BARY Y AT LD VT I L —&—
WHEAINZEDTHD ZLICTEELSEI N,

CAN/CSA-Z434-14

Industrial Robots and Robot Systems — General Safety Requirements

ZDHF ZHERKIE, ISO ik 1SO 10218-1 (EiEdE2HMH) & 2% DO XELLTELHAZEDTT,
CSA IFEARY MY AT LD A=Y —AIFIEMNAREMSEZIMAZE LA, ZN6DFEMED WL DN,
ORY "OA VTV —F—IZ@EAINDAEEMENH Y £,

MR OZE ¥ (ISO 10218-2) . Universal Robots TIE& <., BARY NV AT LD VT I L —&—
IEAXNDEDTHD I LIZTHELEI N,

IEC 61000-6-2:2005

IEC 61000-6-4/A1:2010

EN 61000-6-2:2005 [2004/108/EC]

EN 61000-6-4/A1:2011 [2004/108/EC]

Electromagnetic compatibility (EMC)
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Part 6-2: Generic standards - Immunity for industrial environments

Part 6-4: Generic standards - Emission standard for industrial environments

IO ORUEIE, B, BRENLGHEICHEHTSEMAZERL XY, INLOBBADHENIL, UR 1
R SDPERNBRBICBE W TIERIZ/EEI L, TOMOESG2MIFEL RN L Z2HRIZLET,

IEC 61326-3-1:2008
EN 61326-3-1:2008

Electrical equipment for measurement, control and laboratory use - EMC requirements

Part 3-1: Immunity requirements for safety-related systems and for equipment intended to perform

safety-related functions (functional safety) - General industrial applications

ZOHKIE. ZeEEEREOEINZ EMC A I 25 B2 EH LT, ZOHBKADERLIL.
ZOMOBEIRI TEC 61000 DEZHET D EMC F4: FRMEZ2BA-5A4TEH,. UR @AY hDLZeHEE
WL MR TE I L 2 HEFEIZUET,

IEC 61131-2:2007 (E)
EN 61131-2:2007 [2004/108/EC]

Programmable controllers

Part 2: Equipment requirements and tests

W, LM 24V I/0 1, D PLC Y AT AL DLE L EEEEFRIZT D20, HIZZ OB
DBEMIZEDTHEREINTVET,

ISO 14118:2000 (E)
EN 1037/A1:2008 [2006,/42/EC]

Safety of machinery — Prevention of unexpected start-up

INHDTODHMEIIMBOTHL L TWET, INHIE, AV TF Y AREHBOER U ZWEJEA
S, ERREEEHCOEMUAWVES I Y R2HEBE TS, FHLUAWES % BT 2 200 %%
JFAlZ EEZL £9,

IEC 60947-5-5/A1:2005
EN 60947-5-5/A11:2013 [2006/42/EC]

Low-voltage switchgear and controlgear

Part 5-5: Control circuit devices and switching elements - Electrical emergency stop device with mechan-

ical latching function

R bR v OEERBEEL Z20y 7 A=A LT, OB ITHERL T E 9,

IEC 60529:2013
EN 60529/A2:2013

Degrees of protection provided by enclosures (IP Code)

Z DKL, EXKIZHT B HEEENEEELE T, UR IR Y MIYBEKBIZEDON A IP J— RIZE
SX. ZEH. HEINTVET, ORY NOZATFYH—% TBELEX N,

UR5/CB3 1-68 N—T =3 3.10



UNIVERSAL ROBOTS

IEC 60320-1/A1:2007

IEC 60320-1:2015

EN 60320-1/A1:2007 [2006/95/EC]
EN 60320-1:2015

Appliance couplers for household and similar general purposes

Part 1: General requirements

BIRAN T — T IWEZ OBUEGIZHER L T FE T,

ISO 9409-1:2004 [Type 50-4-M6]
Manipulating industrial robots — Mechanical interfaces
Part 1: Plates

UR OARY hDY—=I 75V, ZOHRKDRXA T 50-4-M6 IZHERLL TWE T, FECERY hD
V=)Vt HYIBRT T4 VT REEIZTEED. TORBICEDOTHEINTVET,

ISO 13732-1:2006
EN ISO 13732-1:2008 [2006/42/EC]

Ergonomics of the thermal environment — Methods for the assessment of human responses to contact

with surfaces

Part 1: Hot surfaces

UR Oy POREREIZ, ZOHRKOERET 2 ANBLTE EORBRBETHREING LD ITEETIN
TWET,

IEC 61140/A1:2004
EN 61140/A1:2006 [2006/95/EC]

Protection against electric shock — Common aspects for installation and equipment
UR OAY M, EEICHTOHRELRMET 20, ZOBKICEDIIHEINTHET, RENZR

T—A () XA —E N—RIZTA VAR ZaTIVOERIZEY, EHMNITSNTH
9,

IEC 60068-2-1:2007
IEC 60068-2-2:2007
IEC 60068-2-27:2008
IEC 60068-2-64:2008
EN 60068-2-1:2007
EN 60068-2-2:2007
EN 60068-2-27:2009
EN 60068-2-64:2008

Environmental testing

Part 2-1: Tests - Test A: Cold

N—T a3y 3.10 1-69 UR5/CB3
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Part 2-2: Tests - Test B: Dry heat
Part 2-27: Tests - Test Ea and guidance: Shock
Part 2-64: Tests - Test Fh: Vibration, broadband random and guidance

UR AARY ME, ZNODBEPERT DT ANFERICESE, TAMINTVET,

IEC 61784-3:2010
EN 61784-3:2010 [SIL 2]

Industrial communication networks — Profiles

Part 3: Functional safety fieldbuses — General rules and profile definitions

ORI, ZeEFEEENADBEEEERL £,

IEC 60204-1/A1:2008
EN 60204-1/A1:2009 [2006/42/EC]

Safety of machinery — Electrical equipment of machines

Part 1: General requirements

ZOHMDO—RFHIAEH I NTWET,

IEC 60664-1:2007
IEC 60664-5:2007
EN 60664-1:2007 [2006/95/EC]
EN 60664-5:2007

Insulation coordination for equipment within low-voltage systems
Part 1: Principles, requirements and tests

Part 5: Comprehensive method for determining clearances and creepage distances equal to or less than

2 mm

UR O/RY FOBEXRMEEIZ. ZOBMEICHE D IEGFINTHET,

EUROMAP 67:2015, V1.11

Electrical Interface between Injection Molding Machine and Handling Device / Robot

UR BAY MIZORMKICEDE, FHEREe 1 V8 —T7 21— 29572, B67 MEMEY a—)V %
KL TOET,
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18, 4kg / 40, 61b

5kg / 111b

850mm / 33, 5in

+ &V 3aA Y ME360°

VaA Yo Bk 180

V= 1m/s /# 39, 4in/s,

£ 0, 1mm / £ 0, 0039in (4 mils) per ISO 9283
?149mm / 5, 9in

Mz a6

475 mm X 423mm x 268 mm / 18, 7in x 16, 7in x 10, 6in

TIRNVANI 16, TYRNVHB 16, 7HaZAh2. TF
o g 2

FTYRZIVAS 2., TUANE 2, TFAT A2

IV RA—IRY 7 AIZEITS 24V 2A

TCP/IP 1000 Mbit : IEEE 802.3u, 100BASE-T
Ethernet ¥ 77 ., MODBUS TCP & EtherNet/IP 7 % 7
A —. Profinet

PolyScope 77 7 4 AN A—HY—A vV EZ—Tx2— A 12 1V
FRAYFAIY—V

72 dB(A)

IP54

ORY h7—AL:ISO 75 A5

IV bE—NAKRY I A:ISO 7T A6

R 72 70 75 AME TR 200 W

15 O R L2 BEE, DU R IZHERL : EN ISO 13849-1:2008,
PLd ¥ EN ISO 10218-1:2011, Z:JH 5.10.5
TIWVIZ=UAL, PP TS AFVY

Ry b OEEREHIFEIZTY 0-50°C

100-240 VAC, 50-60 Hz
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E1l # 1

Table 1: Safety Function (SF) Descriptions NOTE: all safety functions are individual safety functions

TUV NORD Safety - What is
e Internal? . Description
Certified SF Function controlled?

Pressing Estop on the Teach Pendant! or the External Estop (if using the Estop Safety Input
configured for Estop) results in both a Cat 0 & a Cat 1 stop according to IEC 60204-1 (NFPATS) 3,
These are SFO and SF1, respectively.
Emergency | ® 5F0: 524ms timer setting in each safety controller’'s microprocessor. At the end of the 524ms,
SFO Stop Cat 0 stop? (IEC 60204-1) is initiated by each microprocessor.

12354 * 5F1: Command! all joints and power to stop. This is a Cat 1 stop3 per IEC 60204-1.
There are | » The stopping times? of the SFO and SF1 Estop safety functions differ.

Internal Robot Arm
two * 5FO has a functional safety rating of PLd Cat3 which stops power immediately with a worst-
Emergency case scenario stopping time of 1250ms, even if all joint menitoring failed at the same time and
Stop safety the robot is at maximum speed after 524ms.
functions » 5F1 has a safety rating of PLd Cat2 (see page 6) with a maximum stop time of 300ms for UR3
5F1 and 400ms for URS/URL0. See the User Manual for more information. The stop time can be
reduced by the application’s safety limit (5F3, 4, &, 7, 8, 9) settings and the stop times provided
in the User Manual.
Safeguard |This safety function is initiated by an external protective device using safety inputs which initiates|
Logic and Stop a Cat 2 stop? per IEC 60204-1. For the safety rating of the completely integroted safety function,
SF2 outputs | (Protective | add the PFHd of the external protective device to the PFHd of 5F2. If o PLd Cat3 stop is needed for] Robot Arm
INTERMAL Stop) protective devices, cannect the protective device and configure the input as if it were an externa

Estop input (See 5F0).

loint
Positi Exceeding the Joint Position limit results in a Cat 0 stop3 (IEC 60204-1). Each joint can have its own

osition
L. limit. Limits the set of allowed Joint Positions that the joints can move to. It is set directly in the| ;
SF3 Internal Limit . . Joint (each)
safety setup part of the Ul where you can enter volues. It is @ means of safety-rated soft axis

(softaxis | =~ - o )
o limiting and space limiting, according to 150 10218-1:2011, 5.12.3.
limiting)
Joint Speed | Exceeding a Joint Speed limit results in a Cat 0 stop® per IEC 60204-1. Each joint can have its own ;
SF4 Internal Limit lirmit Joint (each)
imi imit.

! Communications between the Teach Pendant, controller, & the robot arm (between joints) are SIL 2, according to IEC 61784-
3. Any failure will be detected within 16ms. See NOTES
2 Estop validation: The Estop button is evaluated within the Teach Pendant, then communicated® to the safety controller by SIL2.
To validate the Teach Pendant Estop functions, press the Estop button and verify an Estop results. See Estop Output for information
about Estop I/0.
3 Stop Categories according to IEC 60204-1 (NFPAT9)
® Category 0 and 1 result in the removal of drive power, with Cat 0 being IMMEDIATE and Cat 1 being a controlled stop (decel-
erate, then power removal). Estop is either Cat 0 or Cat 1. As an exception, Estop can result in a Cat 2 stop.
® Category 2 is a stop where drive power is NOT removed. Category 2 stop specifications are defined in IEC 60204-1, while 551
and 552 are defined IEC 61800-5-2.
4 Emergency Stop response time: Selecting Estop results in having both PLd Cat 2 and PLd Cat 3 Estops. It is an integration decision
whether the PLd Cat2 or PLd Cat3 response time is used for calculating the stopping distance. Typically, the protective stop stopping
time is intended for protective purposes.
3 Stop Categories according to IEC 60204-1 (NFPAY9)
® Category 0 and 1 The drive power is removed, with Cat 0 being IMMEDIATE and Cat 1 being a controlled stop (decelerate,
then power removal). Estop must be either Cat 0 or Cat 1.
® Category 2 The drive power is NOT removed. Category 2 stop specifications are defined in IEC 60204-1, while 551 and $52
are defined IEC 61800-5-2.
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TUV NORD safety e What is
. Internal? . Description
Certified SF Function controlled?
Limits the set of allowed Joint Speeds. It is in the Teach Pendant’s safety setup where you can enter|
values.
It can be used to limit fast joint movements, for instance to limit risks related to singularities.
Joint Torgue| Exceeding the joint torgue limit results in a Cat 0 stop {per IEC 60204-1). This is not accessible to .
5F5 Internal . i R o . Joint {each)
Limit the user as it is a foctory setting, part of the force limiting safety function.
Moniters the TCP position and orientation. Any viclation of a safety plane or TCP Poze Limit results)
TCP P ina Cat 0 stop3 (IEC 60204-1). This safefy function consists of two parts: (1) The safety planes which)
ose
SF6 Internal Limit limit the possible TCP positions by providing TCP inclusion/exclusion zones, and (2} The TCP TCP
orientation limit, which has an allOWed direction and a tolerance. When a limit {plane or TCP
pose) is violated, o Cat 0 stop is initiated.
TCP Speed ) o .
SF7 Internal Limit Exceeding the TCP speed limit results in a Cat 0 stop® (IEC 60204-1). TCP
imi
SE8 Int I TCP Force |Exceeding the TCP force limit results in a Cat 0 stop® {IEC 60204-1). Limits the external clamping| TP
nterna
Limit force exerted by the robot. See also Joint Torgue Limit (SF5).
Momentum | Exceeding the Momentum Limit results in a Cat O stop? (IEC 60204-1). The Momentum Limit is)
SF9 Internal . o ] ) i Robot Arm
Limit useful for limiting tronsient impacts ond affects the entire robot arm.
Exceeding the Power Limit results in a Cat O step® (IEC 60204-1). This function monitors the)
. ..|mechanical work {sum of joint torgues times joint angular speeds) performed by the robot. This
SF10 Internal | Power Limit ) ) . . Robot Arm
gffects the current to, and the speed of, the robot arm. This function dynamically limits the
current/torgue but maintain the speed.
When configured for Estop output and there is an Estop condition (see SF1), the dual outputs are|
Internal as External
R UR Robot |LOW. If there is no Estop condition, dual outputs are HIGH. Pulses are not used but are tolerated. R
a function connection to
SF11 ith dual Estop For the integrated functional safety rating with an external Estop device, add the PFHd of the UR| logic &/
wi ua ogic &for
Output | Estop function (5F0 or 5F1) to the PFHd of the external logic (if any) and its compaonents (e.g. Estop! g.
outputs equipment
pushbutton).§
Internal as | UR Robot |Whenever the robot is moving, the dual Digital Outputs are LOW. Outputs are HIGH when the External
SF12 a function Moving: |robot is not moving. The functional safety rating is for inside the robot. The integrated functional| connection to
with dual Digital |sofety performance requires adding this PFHd to the PFHd of the external logic (if any) and its) logic &for
outputs Output  |components. equipment
UR Robot |Whenever the robot is STOPPING (i.e., in the process of stopping or in a stand-still condition) the
Internal as o . . ) External
R Not dual Digital Outputs are HIGH. When outputs are LOW, robot is NOT in the precess or stopping) .
a function . K . . . X . e connection to
SF13 ith dual stopping: [and MNOT in a stand-still condition. The functional safety rating is for inside the robot. The logic &/
i ua Digital integrated functional safety performance requires adding this PFHd to the PFHd of the externa Dg'_c or
outputs o X equipment
Output |logic (if any) and its components.
UR Robot o L
Internal as Reduced Whenever the robot is in Reduced Mode, the dual Digital Outputs are LOW. See Robot Reduced External
educe:
SF14 a function Mod Mode below. The functional safety rating is for inside the robot. The integrated functional safety| connection to
ode:
with dual Disital performance requires adding this PFHd to the PFHd of the external logic {if any) and its logic &for
outputs e compaonents. equipment
Qutput
Internal as | UR Robot External
R Whenever the robot is NOT in Reduced Mode, the dual Digital Qutputs are LOW. The functiona .
a function Mot o i . . . connection to
SF15 ith dual Reduced safety rating is for what is within the UR robot. The integrated functional safety performance, logic &/
i ua educe requires adding this PFHd to the PFHd of the external logic (if any) and its components. ogl.c or
outputs Mode: equipment

6 Estop validation: The Estop button is evaluated in the Teach Pendant, then communicated? to the safety controller by SIL2

communications. See Communications and Safety Functions on page 10. To validate the Estop function, press the Teach Pendant

Estop button and wverify an Estop results. See footnote 13. The connection from the Teach Pendant to the safety controller is by

safety communications according to SIL 2 (See page 10). See Estop Output for information about Estop 1/0.
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TUV NORD safety . What is
- Internal? . Description
Certified SF Function controlled?
Digital
Dutput
Internal Reduced Mode is initiated by a safety plane/boundary {starting at 2cm of the plane) or by use of|
Robot Logic and an input to initiate (will achieve reduced settings within 500ms). When the external connections|
Reduced Oufputs, Reduced |are LOW, Reduced Mode is initiated. Reduced Mode means that ALL Reduced Mode limits are| Robot Arm
Mode with Dual | Mode Input| ACTIVE. Reduced Mode is not a safety function, rather it is a state affecting the settings of the|
Inputs (1 following safety function limits: SF3 Joint Position, $F4 Joint Speed, 5F6 TCP pose limit, 5F7 TCP
through 4) speed, SF8 TCP force, SF9 Momentum, and SFI0 power.
Internal
Logic and
Safeguard Outputs, | Safeguard |When configured for Safeguard Reset and the external connections transition from LOW to HIGH,| Robot
Reset with Dual | Reset Input | the safeguard stop RESETS. Safety input to initiate a reset of safeguard stop safety function SF2.
Inputs (1
through 4)
External Three- When the external Enabling Device connections are LOW, & Safeguard Stop (5F2) is initiated.
Enabling Enabling Position Recommendation: Use with a mode switch as a safety input. If @ mode switch is not used and
Device Device as Enabling connected to the safety inputs, then the robot mode will be determined by the Teach Pendant. If] Robot
) . the Teach Pendant is in Run Mode—the enabling device will not be active.
input to UR Device . ) B 3 i o .
Robot logic INPUT ® Programming Meode—the enabling device will be active. Possword protection is available to
change modes.
External
Mode R i o o
Switch When the external connections are LOW, Operation Mode (running) is in effect. When HIGH, it is
Mode using dual Mode Programming or Teach Mode. Must be used with an Enabling Device as a safety input. When in|
selection Inputs (1 Switch Teach/Pragram Mode, the switch r'n;-mtls f:rre HIGH, and enabling device is lrequa'red. WjFren in Robot
through 4) INPUT Teach/Pragram Maode, the TCP Speed is limited to 250mm,/s. The speed can be increased using the|
and Teach Pendant “speed-slider,” but upon activating the enabling device, the speed limit resets to)
R 250mm,/s.
internal
logic

N—T a3y 3.10
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Table 2: Compliance and ISO 13849-1 Functional Safety Information * *

IEC 61800-5-2 Stop:

TUV NORD Limits or USER S
. . . Stop Category per power to switching PFHd
Certified Safety Function configuration or IEC 60204-19 devi tained fo PL |Cat UR 3/5/10
SF Factory Setting evices retained yor

Category 2 Stop

Emergency Stop 29 10.11,12.15.12

Cat 1 Stop 524ms time-delay 4.38E-8
SFO There are twao separate Emergency No o NA d 3
R before Cat O Stop is initiated Seeld
Stop safety functions: 5F0 and 5F1
Emergency Stop 11.15.14 551 15 when at 551
X Cat 1 Stop when at 551 X 3.16E-07
SF1 There are two safety functions: SFO No K o standstill, d 2
standstill, Cat 0 Stop initiated o Seeld
& SF1 Cat 0 Stop initiated
Safeguard Sto
SF2 & P No Cat 2 552 15 d 2 | 3.15E-07

(Protective Stop)

7 All safety functions are individual safety functions.

& MTTFd is limited to 100 years by 1SO 13849-1. The actual MTTFd values are greater than 100 years. For all safety functions,
the DCavg is 90%.
¢ Stop Categories according to IEC 60204-1 (NFPA79).
» Category 0 and 1 result in the removal of drive power, with Cat 0 being IMMEDIATE and Cat 1 being a controlled stop before
removal of power. Estop is either Cat O or Cat 1.
» Category 2 is a stop where drive power is NOT removed. For Category 2 stops, specifications are defined in IEC 60204-1,
while 551 and 552 are defined IEC 61800-5-2.
¥ Emergency stop safety functions: MTTFd, DCavg and PFHd uses fault exclusion in accordance with 1SO 13849-1 due to use of
direct acting contacts. If fault exclusion were not used, then the PFHd values would be: SFO: 1.60E-07; 5F1: 4.27E-07; SF11: 1.56E-
07.
1 Emergency stop components and safety function complies with IEC 60204-1, IEC 60947-5-1 (direct acting contacts), IS0 13850
and 15O 13849-1.
L Communications between the Teach Pendant and the controller, as well as within the robot arm & between joints are SIL 2
for safety data, according to IEC 61784-3. Any failure will be detected within 16ms. See Communications and Safety Functions on
page 10.
13 Estop validation: The Teach Pendant Estop button is evaluated in the Teach Pendant, then communicated? to the safety con-
troller by SIL2 communications. To validate the Teach Pendant Estop function, press the Teach Pendant Estop button and verify
an Estop results. See Estop Output for information about Estop 1/0.
4 Emergency Stop response time: From a Teach Pendant standpoint, selecting Estop results in having both the PLd Cat 2 and PLd
Cat 3 Estop. Itis an integration decision whether the PLd Cat2 or PLd Cat3 response time is used to calculate the stopping distance.
15 551 (Safe Stop 1) according to IEC 615800-5-2
a) Initiates and controls the motor deceleration rate within set limits to stop the motor and initiates the STO function when
the motor speed is below a specified limit; or
b) Initiates and monitors the motor deceleration rate within set limits to stop the motor and initiates the STO function when
the motor speed is below a specified limit; or
c) Initiates the motor deceleration and initiates the STO function after an application specific time delay.
NOTE: This safety function corresponds to a controlled stop in accordance with stop category 1 of IEC 60204-1.
£ 552 (Safe Stop 2) according to IEC 615800-5-2
a) Initiates and controls the motor deceleration rate within set limits to stop the motor and initiates the safe operating stop
function when the motor speed is below a specified limit; OR
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L. IEC 61800-5-2 Stop:
TUV NORD Limits or USER o
. . . Stop Category per power to switching PFHd
Certified Safety Function configuration or B X PL | Cat
. IEC 60204-12 devices retained for UR 3/5/10
SF Factory Setting
Category 2 Stop
Mode Input & /O
. Mode switch INPUT P ‘I‘ Cat 2 552 18 d 2 | 3.15E-07
Selection Configuration
NOTES:

All

safety functions are individual safety functions. The UR safety controller has two microprocessors

for monitoring incoming inputs, logic, and communications.

Stopping times of the SFO and SF1 Emergency Stop safety functions:

Co

SFO has a functional safety rating of PLd Cat3. This means the worst-case stopping time is 1250ms,
even if all joint safety monitoring failed at the same time, at full speed, and after 524ms.

SF1 has a functional safety rating of PLd Cat2 with a maximum stop time of approximately 300ms
for UR3 and 400ms for UR5/UR10 (see the User Manual for information). The application stop
time can be reduced depending on the application’s safety limits (SF3, 4, 6, 7, 8, 9, 10) settings
and the use of the stop time information provided in the manual. From a Teach Pendant stand-
point, selecting Estop results in having both a PLd Cat 2 and PLd Cat 3 Estop.

SF2 has a functional safety rating of PLd Cat2 with a reliable (see functional safety information)
and realistic maximum stop time of approximately 300ms for UR3 and 400ms for UR5/UR10.
See the User Manual for specific information. The application stop time can be reduced de-
pending on the application’s safety limits (SF3, 4, 6, 7, 8, 9, 10) settings and the use of the stop
time information provided in the manual.

It is an integration decision whether the Protective Stop (PLd Cat2) or the Emergency Stop (PLd

Cat3) response time is to be used for the calculation of the stopping distance. Since the Emergency

Stop is not considered a safeguard, it is typically recommended to use the Safeguard Stop (Protec-

tive Stop) stopping time.

mmunications and Safety Functions:

Communications between the Teach Pendant and the controller, as well as within the robot arm

& between joints are SIL 2 for safety data, according to IEC 61784-3. Any failure will be detected

within 16ms. Some diagnostics require filtering of data to avoid false positives. In these cases, the

detection of a fault can range from 8 to 25ms. Depending on the safety function and its diagnostics,
fault detection is between 16ms and 33ms. It is recommended to use 33ms, due to the detection
variability.
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UNIVERSAL ROBOTS 10.6 Z®E— R
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[Set unit IP]
ZZT. MODBUS Z=w hDIP 7 RL ANEKRINET, REVEMLTINZ2EHEL F

o
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13.11 [gk#E#&E] — [MODBUS Z7J4147 ¥ b 1/O #&iE] UNIVERSAL ROBOTS

=Yy I)LE—R

A T 2 VANEIRI N TV S GEDAMAMEETTY, (13.11228), ZOF v 7Ry
I A%ERT DL, Modbus 7 747 ¥ MIRDY) 7 T A N%EDRENINE &[22 1 NIER
DEFA, TOE—RIK —EOT7 =V RNZ2=y NTHEEMITONTVES, ZOAT
VaAVvEAVIITRHE, HBOGESVHI5E. ESUKIIICZITDEROBELZ HDDL &
MTEEY, V=T UV Y VE-RIBEHOESPEREINTWDIGAE, ERIIZITSESD
BEVDLRNGERHY) £T, EBROGSOHEIX, FEMETLVHRTLIIENTEET
(7Y av 131123, EBOGESOHED MHE] Roy 724y v ) A NTREIND
DY LANTDEE, BEA VI —2 =Nt gEbl) £9,

[Add signal]
ZOREVEMLTHEYT D MODBUS 2= MIES2EMU £,

[Delete signal ]
ZDRRVEMLUTCHY TS MODBUS =v b5 5 MODBUS 25 2 HIBR U £9,

[Set signal type]

ZORAY TRV A= a—%FHLT, XA TE2ERLUET, FHATGERZ T 7L LA
To@EY) TY :

FTIRIWAN: TYRNWVAS (TA4N) 11 EY MET, BEDT RLVAT —IV RIZIEES
N7=34)V ED MODBUS 1= " 6EAMONE Y, BERET— K 0x02 (fERIA TG
ALY ) ZEHU X,

TNV FYANVES (34)) 1Y FET, Gx23ME0onThhcHRETE
9, COHNEORMIZI—F—IZEoTHREINTVETH, ZOffIZY E—
MODBUS =y bS5 ANONET, ZAIUXEEEE D — N 0x01 (T VEEAEY ) 2
ERIND 2 2EHRUET, ORY b 7075 AIZ&>TE I set signal value 78X
VEMT I THARRELUGA, BEEI— R 0x05 (B—OA NVEIIAA) BTN
BEEHINET,

VIAR—= AT VIAR—ANIE16 €Y N&ET, 7RVATZ—IVRTEEINZT RV A
MOGAMONET, BWHEI— R 0x04 (AN I AKX —FARY) MEbNET,
VIAZ—WH: VIAZ—HHIE 16 EY NETIA—HVF—DEZETEET, LI AX—flN
BWEINDHIZ, ZTOMEHMY E— M MODBUS =v b HiiAMONET, I HidH
BEI— R 0x03 (RFFL Y AR —FANY ) BPEHAINE I 2EKLET, aRy N7
0275 AT &> TE L set signal value REZ VE2#$TZ L THAOEREL GG, BEHE
I— R 0x06 (E—L I AX—FEEZIAA) NV E—bI MODBUS = NIz %ET D

ZOIHHINE T,

[Set signal address]
ZDT7 4=V RIFVE—BF MODBUS ¥—NN— D7 RV AZRLET, HELOTVYF—%
ALUT, XEXERTRVAZERLET, AR T RV AL, MODBUS =Y hD A —
H— I D RARY 9,

N—T a3y 3.10 11-47 CB3
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UNIVERSAL ROBOTS 13.11 [gk#E#&E] — [MODBUS 747 Y b 1/O #&iE]

[Set signal name]

HE EDOT Y F—2HHLT, BRIAHEMNTLIENTEET, 04X F5% 70
77 LTHERTHEICHCET,

[Signal value]
Z 2, BIEDRBEOMBERINET, LIYAX—EE5DHE, HIZFTE5R VBB TREX
NEY, HIEBEDEHEEG. REVEHFHAUTEE UWVESHEEZE ﬁ’é‘é EMTEET, LY
AR —=HHOGEE, 2=y MIEZIRADMHEIIFTS A VB TRITERYD A,

[Signal connectivity status]
ZOT7A VI BEEZEEICHANY /FEIRAATEL (%), 2= MBRFHLRVIGE
DM, FLIFEGETERVD (VL —) 2R UET, MODBUS OHfISMNGEEZEFT D &,
J8E I — RHBFRINET, MODBUS-TCP fSMNEE X, RD@EY TY :

El: AERE (0x01) 7D —HUZZEL 220K I — Rk, $—N"— (/1AL —T) T
DFEFWHFAINTOERA,

E2: RIET—47 KL A (0x02) 7TV —HIZZELZZOBBI— &, —N—(FFA
L—=7) TOEIGVHFAINTHERA, ANUAEST RLVANY E—h MODBUS
Y= N—DFEIHIR LTI MEI e F v I UET,

E3: RET—&H (0x03) 7TV — 7 =X 71— )V RIZHEFEFNDMHEIE, = N—(FFAL—
7) THHUINAZETIEDY) FEA. ASNUAEESMHENY E— b MODBUS ¥—/N— |
DIET RV AL >THIMNE D N2 F v 7 LUET,

Ed: AV —=TFNA A+ LT —(0x04) b—N—(FZFALV—T) PERI N/ % FA7dh
WCREUZEEATRAT S —T9,

E5: #H1 (0x05) Y E— h MODBUS L=v MNIkbNzT 07533 v 7avy REHHTD
KRB IR T,

E6: AL —T7FNA A - EV—(0x06) VE— K MODBUS =V MIkbhz7nrs 73V
7aAx Y REPHHTIRRARHERT, ALV —7 (—21"—) PEELEARARETT,

(A Ty aryz2kRd 5]
ZODF oy IR I AED, BESOFHMA T a URFR/FERRIIEY £,

A Y 3y

Update Frequency: ZDA = a—3fE5DEHMEDOLHLIMHTITEY, ZNnix, VE—H
MODBUS = I, FEMEOHARY £/213FEIRAADZOIZELND EROHE
T, BHEN O IZHREINTVSIHE. MODBUS MERIE modbus get signal status,
modbus_set_output_register. # & U modbus_set output signal A7 ) 7 NEREE Hio
TAY - 7YV RTHBINETS,

Slave Address: ZD T F A b7 14—V N, BEDEZITHIGT D2 ERDZDDRED AL —
T77RVAZRETZOICHHTEET, ZDMHEIZ 0 ~ 255 OFF (0 & 255 24
) TRIFNEARY FEA, 774NV MK 255 T, ZOMEEEBELZEEE. #HTS
MODBUS 73 ZDY =TIV EFNT, AL —77 R AL HERIZEEREN: % /R T 2
ZCRHEREL ET,

CB3 11-48 N—T =3 3.10



13.12 [BRERE] - [71—F v UNIVERSAL ROBOTS
TV N EERT S TCP HHESR T I, BOER I N2
BEGOIRI: TCP BRI,

ST [ms: | MODBUS OERASEE XN, I8 %2595 £ COMM, TN, B
S EORER I NET,

Modbus /Sy NI —: ZELAENTY MIGEFNZ I -0 (EMEREX, T—42 K4,
TCP V7w hTT—7KY)

BA LT N REPELNED 272 MODBUS ZRDHEL

) 7T A NMIEE: VI NMREBIER R 7ZOBETEI RN 72/5 7y bO#,

EBEOREEE: 7547V (RAZ—) VYTFINVAT—ZATY TTF—NOEHEE, Z0
flix, Y—N—NoEE2ZETLH-CICHFARINET,

FTRTOAT VA —ITHET 65535 TTHU VML OIZREY £7,

1312 [REXHE] —» [71—F v—]
d 77N 07:18:01 CCCC O

(Fn/5h (RERE | B8 | 1/0 [ 07

TCP # A 74_9-_7_
\AL T e @ 6

|/ OBk 7E

O, 22
=W

MODBUS

T4 —F¥— f

~—2A
Y=k

A b— BT

AvAy bSvFrd l_;

EtherNet/IP

PROFINET
F72N AT A

Bim A/ RE

T1—F =k, SHBOBED/ZOIZOT6N-EHE, TBRY bAR—=ZAIZE#ET S 6 DD
FHEIZE DR - (L fiA) TEBINZNRYIOKRIHTT,

WL ORDOORY N TOT T LADY T/8—= N, ORY N7 —LDR—ZABUNDREE DX RY)
WCEE U TEITINDIEETHRINTVET, ZH5WHERYIK. 7 — 7, TOMOBEHIA.
7*78 A, AYRY, Ny b, BREE TV, FR3MEEAY. ORY T -4
B HEAETD2EDRENEZOLNET, Dﬁ/km%¥¢t0®$mm%$mt7&‘
%v—# DEF, TNEND T +—F v—l30RY 87 —LBEOEKIZ KD EFEIN/ZH—

AIRHY) £,

o R=AT74—Fy—iF, BARY hR—ZAFULERAIMEL £7 (M 13.1 2)
o V=T A4—F ¥Y—IZBAED TCP HlLzEAIZMEL £9 (M 13.2 2)

N—T3Y 310 11-49 CB3
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UNIVERSAL ROBOTS 13.12 [REXRE] - [71—F v—]

Figure 13.1: XR—AD 7 1—F ¥— Figure 13.2: Y —Jl (TCP) O 7 4—F ¥—

I—Y—EHE T 1—F vy—I3MFEEHRD TCO OBEDR—AZFHLT L HEZ MU TAE
SIFeNnNEd, ZHEFOFY, - —-EGFT7—Fr—DEgFRrE, J)—RIATE—REM
FALUT, £ KY b2 FHLEDR—RXIITFTEIETT —F¥y—DEHE2ERTEIDL 0D
ZrT9,

T—F y—DR—A%EHT D ITIE, 3EEOHENHY) £9 (2, B BXOFMH), HW
DN B xBO IR, HANKYOMEES JOREEMFICL Y REY £9, —IR—KHY
2. N ZLDANRA VN (ERgB ZOH) 126 & DNz T 14— F v—DVREE DR L1256
ARERBEIZBVWTHELVWEINET,

EMRIYANYD LM% & IEMHICERT DITIE, BT —F y—T. HRD ) WL
NE2REERBLET, K7~ F Y=, BMIVANYEERTIBIMATESEIH, 21—
H—Id TCP % A U RYARBET L HAIZAIT 2 BENRHY £,
T—TNVDR—ZA%EHT2-DICEIVELDOREMATDI VDS 28Ik, AHAEIFE—D
TCP DM TR RYYaVIZE LDV TEBEINDIFHEEKLET, B—0D TCP Sl
EEHEECORBEN LD HL < RY £7,

BRI~ Fr—EHZE[FIEICODVTHDIZIE (7 ¥a v 13122), (13.123) B LV
(13.12.4) 2 ZTEL 230,

13.12.1

7 4—F Yy—DIfH

TA—Fr—NA VARV TEZINTVDIEE, ORY NOBEIEFXES/20, 1
Ry N 7075 505 (il Movel 88X MoveP IV Y R) 7 4—F y—II/LT (k7 ¥av
14.58M8) TO 74— F ¥y—%2 BT ENTEET, €595 T, BI2IXEBROORY
NAT—=YavdbdGa, 7077 AOFEITHITHEMPKIEICBE L 56, 213048
YIMMEH N Z DL THE U ZGER L) ORY N 075 A2 RBICHEAIES Z LA
kEzT, WEHOT —F y—%2FET 2L T, TONKYLOMNTOTO T I AMIZED
BEITARTHZUI LR > TBEITLZZ 21228 £9, FFLWIE (B2 3> 13.125) B
LU (13.12.6) TITEL ZX W,

VaJuREL UTHEINZT—Fv—b F/~ BE) &7 (k7Y av13.1) £/21F F—X
IT o A—A (122 28) TORY N2 FHTBHILLIHECEHALAY—LVTY, D
T A—F y—EHE L UGERINZGE, FEBES S OB ENIT T2 BEY —LR 4
VBRI N T —F y—ERTEE U (13.1.2 BM]) B LU (13.1.3). TCP FEFE% HiAHY
F9, BIZIX, 7RV DDT —Fvy—L UTEHRI N, BEj& T THIEL U TER
INGE, WEBBIRM (DFV L/ T, A/ §i/#5) Br— 7)o L TRy
e ZNODHMICHEIE £, MAT, TCP BEIZT —7IVRNIZIE Y £7,

CB3
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ZHIDEH
ZDREVIE, T4—Fyr—O&u22ZHEL T,

EI]%S
ZDRZ VI, BRINZT —Fv—&, BRULAZWT —F r—DY T 7 —F y—2HIKRL
32_3—0

oKz
BRI N PEER %, 3D 757 7 ETCHRRIEDINEDINEBEIRL 9, ZOZRIT, A
i & BB E I EAINET,

MO H

COMEEFERZ VEMALT, EIRINAEZT7 —F y—DREPLEELITVET, BEXT
(B2 avi13l) HEPERIN, 74—Fr—OHLULWNEZRETDHIIENTEET,

Y a JalgE
BIRXNAZ T —Fy—%2ValuafgEll g0 EBEIRUET, ZHEXY)D, 71—Fv—
WEEIHE D 7 —F r— A= a— IR RINEZNE D PBREINE T,

(OARY N2 ZZIZBEITLH ] RE VO

ORY MEELXICBEITEZRA V2T L, ORY N —AZEBRINSE 7 —F v—IZBH)
TEFE9, ZOEHDORTIFIZ, 74—F¥y—& TCP DOFEERMN L 7,

13.12.2 FH U AL

MAREVZWMUT, A VAMN—IIZEHTA—Fy—%2BIMLET, TOHET —Fr—Il3aRy
N7 —ALDEEBERFELEIO—IVE—LREZEHEL T, W7 —F ¥y—=F— XL TCP
DRIy arvbBLrUARE UTERINET, .

N—T a3y 3.10 I1-51 CB3
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UNIVERSAL ROBOTS 13.12 [REXRE] - [71—F v—]

D 7FAN 07:18:04 CCCC 0
BE=2E [(B® [ /O [ 07

Tce T
AT Q Q Q

I/ ORE
O, 22
Ed
MODBUS
I —F¥—
~—2
V=L
¥[=1]
A L—ZBT
AvA_Rv bSov ¥ s

EtherNet/IP

PROFINET

F72IMTOTT A

[v] s =T YT -
S & e BR || coxzZETe |

[ 2=

13.12.3 LW ERR

EMEARZVEHLUT, A VAN —IICER T —Fy—2BMUET, BHET—Fr—idn
RY MR EOHDEMEERLET, (Bl : TV ANVEHHHEHARRE), BRI pl
& p2. MI33IZRTEIIT, 2 D7 —F y—[DfE LTEHREINZE T,

Figure 13.3: [EAR 7 (—F y— DE#H

X 133 1ZHD L&D, Zodlld. 1 BHOE»S 2 BEHOAIZANW, EROMEEARD Y il
ZRERELU 9, ZHE, pl @ Z i SEMIZEABREEHAOEREZ L EBEINE T, EHIREORE
RO EIX, pl DMELELTY,

CB3
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13.12 [R&E&RE] — [71—F v—] UNIVERSA\L ROBOTS

D 771N 07:18:06 CCCC 0
BE2E (8% [ /O [ 07

-

L AT
B AT CRCNCY

|/ ORRTE

O, 22
T8

MODBUS

74 —F¥— #
A=
Y=L

¢ /&l

HE
K2

AL—ZBE

AvAy bSvF s

L
EtherNet/IP \
PROFINET
moET
Fr+LbFOSF L E

—— [¥] ¥ a FETEE
< il DEE:::

13.124 SFHI T —F ¥—

BEEBEZMAHUCTHEETIHE. 23T —TNVIZHEEB#F 27 O5BRY. BRED Y
L —ADRBERIGEIZ IO 7 —F y— % #R U £9,

NATIAPIEY]
1. T VAM=INTT7—Fr—% KL T,
2. 74—Fy—TCYEHZERUET,

T DR
WHAZ Y MU THBOVHZERT 2856, AV AT ) =2 - A RPFEHOMESKZ Y
F—hrUZET,
1. HDODER
2. OARY haBEHIETEROED X O HHE2EHXELET
3. ORY NEBEIETTEHOED Y MO AHEEHRL T

Vi, AFOEMZMEMUTERTSDT, NORMEOEY ., Z fild X fije Y #2221
FOTHERINET,

N—T3Y 310 I1-53 CB3
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UNIVERSAL ROBOTS 13.12 [REXRE] - [71—F v—]

7
SO S5 AN T RSN U 22 WG E T Xl oo 5ot 5 A BEUR
TXFEI,

SEME] 23&R0 EEHOEHE ] 2 U CTHEOEHICEEL2MAES, TDETHERUANA R
AL CHREOEEmZHRL £7,

13.125 Wl : 70 ADOFKIZFEBTC T —F vy—2EH T 2355
0Ky N 7075 ADEBOESNT— T VIHFLTWE T SV r—vavibsd e L
T, K134 1F Tz AKRA YD wpl 26 wpd NOBEERL FT,

oRy N7 7I A
MovelJ
S1
MoveL # 7 4—F ¥— P1_var
wpl

. ‘
wp2
wp3

wp4

Figure 13.4: 7 —F y—FHE OMHF L INTHY, 71—F¥—2LETLI L TCFHTHEHTED
420V A RA Y bEROHEMETOT T A

TV =y avid, TT7NOMEIRIDIZERLZGEIIEWT, TR AEREROD
Ay FREICHMFHTZ I 2ERUET, T— 7R L ZB#IIZE<FA—TY, ZBED
BUZ, 7—TIIWNEE T —F v—Pl L LUTEERETDILT, ZOMEZEHE U THESEICE
R 22k, TOFHE & HSMIZHER XN TWS MoveL I Y ROH D 707 T Ak,
T—TIVDOEBEOAEZHNCHREZFEHRTD23T, BHIEMNOORY MIGHTE X
ER

ZOAVETNET TV r—2avilBI2BAD T —F r—ICHATE, fEEEMICBT
LZDMOB CHRERMNERIGEETHHOTE, ZHOORY NTRILZ AT 2FETT5
FEMMEDOHZ T T T LB FEEHTEET,

13.12.6 #l: 7 4—F r— R — X ENIZHEHT 258

WEDAAD % FETT 270, BRY NEREDNRA—VTT—7 N ETBETOIHEDDH
5. LAY ) r—yavaigatUzga (13.5 B),

CB3 11-54 N—Y 3 310
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wp2 Cé; wpl

| % N

" wp3

wpd

Figure 13.5: [ 7 14— F y— AR 4 DO IS % 5D MoveL, 2 ¥ > R

ORy N7 7o A
MovelJ
wpl
y = 0.01
o = p[0,y,0,0,0,0] &
P1_var = pose_trans(P1_var, o) P X
MoveL, # 7 —F ¥— P1_var n Eae- Sy
wpl
wp2
wp3
wp4

\ &R

Figure 13.6: SFH 7 4—F y—~DA 7t v M

ORy 70y o A
MovelJ
S1
if (digital input[0]) then
P1 var = P1
else

P1 var = P2
MoveL, #7 —7 ¥—: P1_var )\
wpl -

wp2
wp3
wp4

Figure 13.7: — DO S HDEEADE] ) # 2

PLIZHGB U B @M o DA 7y MILkoTHMESKEDKRINES, ZoflTlEt
Y b Y AEIZ 10 em ICRELTHET (K136, A78Y b 01 LU 02 2), TN
I, pose_add() £7zi% pose trans() A7V 7 MEREER AL CTAIZE T +—F Yy— 2 8(ET 5 Z
CTEBTEEY, A7y E2EMTI2MRDYIC, T0T T AFETFITHDO T —F v—I
POERLZLEHARETY, ZOHEZUTNOFIIRL £9 (M13.728), Z Z Tld MoveL
IV R Pl _var ODFEHET +—F ¥—»%, P1 & P2 D 2 DOEMFTY D A WEETT,

1313 IRV NI WV ITHE
AVRYEZETIE. R 2EDOMED IV RYEEE2B/ETEIENTIEE, TR Y
Nowx V7B ETIK, 77V ) a— by d—F—FH3A V2V AVANTYI—X—7R
SONIERMIVARY E-IEHE I ARYTERY MBEETEZ L DIZHETD/-ODA T 3
VERHATEETD,

N—T a3y 3.10 I1-55 CB3
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UNIVERSAL ROBOTS 13.14 Z2E— RETDO AL —XBBAT

AVNRYINT A —K—

AVIVAVEI)N: T A—R—=FTIZINVATID 0 WS 3IZEFETEET, T IXINE
SOMEIX, 40kHz TEAFINE T, ARy ML, BEXTVIa—X—(Ah» 2 Dk
) ZALT, IVARYOHEEL AAZRETDIZENTEIET, JVRNYDAHAIN—
ETHDGE, BMANEZMFHALTER, TREAZIEEROTY YVZBHL, 3P0
HEERRETEET,

77V a—bh TVI—X—|Z MODBUS 55 %@L CHid 2 Z EAAHETY, ZAUTid,
7Y &)V MODBUS i1 &8k% HATICHET 2 HENH Y £T (7T a v 13.11 B),

NIWRVITINTRA—K—

EfR DAY BRI ARV INERINGE6, A VA=V D T 4—F ¥—DF5 T, 2N
YOHAERET D20, HE7 —Fv—2RETDIHENRHY T, M7 —Fv—%
AVARYDAMEFTICHBET DI EICE>T, BEEMBHELT, 71— Fv—%2EH
952l 2 RS UET, 2 MOBURZITOBRIZIE. Y=z a2 RXYDOMEIZL >
MY LEELT, ERT —Fr—2ZHELET, BER7 —F ¥Y—DAMNIVRYODH
e smoGaIE, BARRA Y EMAL T,

A—=R—=B) DT v 78ITIE, TURYHR 1T A—MUVBEIUAZBIZ, Ty a—2—»
HKTDNF oL W0DENIEDEBIAERINET,

ROV ARy BREIVRYOBEHIZIE, IVARVYHLMEEZERTILELHY) £9°,

L HDEEAS YA R=VDT —F ¥—HATERL £, BHEHZY) DT 1 7 OFUH
I, AVURYPERIZ 1L EEELZBIZ, TYI—F—BHKTIANF Y L0 HED[H
BMTHDBENRHY £T,

2. AVYNRTTHDY =) EEEEF Y JRY 7 A%ERLT, IRV OREEZEHU F
ER

13.14 ZET— RETDOAL—XBRBLT
A RY MNEDOREE—R HBE— RAN, BRE—R M AH—TL—V v —TH— RELL,
3EYY 3 VAR FTOY Y BRI, ORY T — AN TRLNE] BF%2175 2010
04 BEFATZ L1280 £F, BEFEOT TV r—ya vk, MV ZEIass 2B
EEHELUTCOVETAHUOREREIZED) . TIANVMDIERLEPN I BEEZ 77V LET,

13.14.1  JH3 /Pl 5% /€ D 7 %
AV AN—IV] BTEMUET,
o EMOHA RAZa—T, TAL—ZABHIT] 2BRUET,

o IN—=R] ZRERUCTRABIE/PEIZT DM, VI 2BRUCAL—ZART 74
FOBATREIZL T,
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UNIVERSAL ROBOTS

13.15

9 ?27 0

BERE [ B

(A VA M=N] = [FI7ANKNTOTTA]

07:17:58 CCCC O
=K

— — =

P L TFI7ANMNTATSLDORE
®|AT

FrAETOISLTFAN
|/ OB E . = B _= - .

Oy F@OERSF v ICREE, BRBICT 7L TOSZLETmHIRHET
O@ £ [IF 74 k7055 AOFTEHRH
Bl
MODBUS [ #220r7Rd5008R |
T f—F pp— A 'Fwﬁ??ﬂ?ﬁ'ftzf?'ya rEESETEE, Ofy FCEREAN LS ICEREHET o0

b oz,
2 b— BT
7+ ETOI v
ARy rIoFd I:
EtherMNet/IP BRI
fAvictofh, AR o bkt

PROFINET EhHAA v ICkokb, OFw b2 BRMICHIHALT 2

FIhbFOSFL

BHAH/ R

M Ofiy a7 L—FERICL > TERETEICZUET
BREpic Oy b T L —FEERT 2
|V| FTOIT w

T <F L& I AT

AR — L7 TEEIZIE, BEEARAAE T 74V N 70T ARK, I 5ICEHRODRY
N —AHEIHLOBRENE ENET,

g

A
=.

1. HEW@GiAGAA, HEIFGES & OCHEIWEEDO TR THEES)
LI TWB54E, IARY ME, ADESWEROES LA
wt BUTWBIRY Iy ba—ILARY 7 AIZEJENAY

B/ TOT I LAEFITLUET, FIZIE EROFS LA
wﬂ®iv9%@@$EK@UiTo

2%%VNwﬁfﬁJ:ﬂ%*mrméﬁi+ﬁ IHERELTK

X0, FIHAEE T ATMESIE K] IEREINTE VAT

EEIZ&D M) =TTl I AVREAIBMICETIN
5&5108%F7,

?7%»%7D75A@m&ﬁ&
VERE=NARY T AIZBENATHLS, TI7ANNTOT I ADRHAIARAENET, X5
k‘7D&7A®£ﬁﬁﬁ(u4§%) IADTEME TOY T ANFHMAENTOE g e
Wik, T7ANVNTOT I ADREEMIIHEAAENET,

FI7AINKNTO TS AORE

TIZANNTATSNIT YT AOFESTEE THBWICHGBINET, 774V T35
LADGRAAEN, WEINIINEANGETY VEB ML IND &, 07T ABEFINIZ
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