UNIVERSAL ROBOTS

Universal Robots

UR5/CB3
TEDHHIEDEIER (ip)






UNIVERSAL ROBOTS

Universal Robots

UR5/CB3
N—T 3 313

TE DRI E DFMER (jp)



Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS

Z ZIZELE I N2 I IE. Universal Robots A/S OEFEETH Y, Universal Robots A/S DOFEM I &
SHADABRUICERMEZIT M2 EHTDLI LI TEEVA, ABEFERUIIEEIND Z
EMH Y. Universal Robots A/S IZ& 2 EBLMMMINDINEIEDTIEH Y FHA, AFIZEHN
WKRIBEU ESGET 21TV ET,

Universal Robots A/S IZAXENIZE T2 VNRLHLH D WVIEIMEICH LU TEELZAVEY
/\/O

Copyright © 2009-2020 by Universal Robots A/S

Universal Robots M 1%, Universal Robots A/S DK TT,

UR5/CB3 ii N—T =3 313




B &

RHELNZS L
BHERZELEOER . ..o
ARFEOTATT oo
PRI ATIE .

URH . e

I N—Rz7A VA=Y =aT I

1 Ze
1.1 U OIT
1.2 ZUMEC T . .
1.3 BEAEHIEE . .
1.4 AREOEEZLS
1.5 —MRPOREEE VIR L,
1.6 BERE/
1.7 DVATZTRAAVDN (e
1.8  FEEAZIL . .
1.9 EREIIDHZEGELRWIGAOMEE) . ..
2 BeBEERER LU VR —T 12— A
2.1 XU DIT
2.2 ERVATAOEIERR .
2.3 EEEBEESRERIBR . . . .
24 BET—R
25 HERENEBLRA VR =TI A .
2.5.1  EERBGEELQAN ...
2.5.2  EEBBEESQHEI ...
3 Wk
4 WAV R—T 12— A
4.1 MZUDIT
4.2  TARw NOMEZEZERT . ..
4.3 PEALT .
44 ECRAIE . ...
5 BRWA VA—T —A
5.1 XU
5.2 BRMAREEG EIER . .
53 TAVERE—=F=I/O . . . ..
531 IRTOTFTIXIVI/O OIEMRE .. ...

ix
ix

ix

N—T=ayv 313 iii UR5/CB3

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS

C

532  EART/O . ..
533 WHTIRIVI/O ...
534 REVEMEAUAZTIZIVET .o
5.3.5 MO E /21X PLC X ORIO@E . . . ...
536 WHTFEZTI/O .. ..
537 VE—NAV/ATZHIE ..o
5.4 W= VT/O L
541 V=IO TFIRIVHEIT .
542 W=V DTIRIVATT .
543 W=D TFOT AT .
5.5 A=Y=V N
5.6  BIREEST . . ..
5.7 TR NEERE. . ..
AVTFFUALIEH
6.1 BRIZBETIIR .. .
W5y & BRBE AN DL &
FIERA
81 EESFENEE . . ..
8.2 WEATTEE=AFREL . . .
83 A—M—MREIEHHE . . ...
84 EBURBIZEDES . . . .
TRiE
O
9.2 FEHIH . .. ..
15 1 IRF R & 458 1k
Al (BEibAT TV —0 OEIEFEEME R ...
HE CAEHE
B.1 EU Declaration of Incorporation in accordance with ISO/IEC 17050-1:2010 . . . . . . .
B2 CE/EU #lARAAESE CuOXEFEORE) ... . .
B3 ZEYVATLAGEHE . .
B.4 TUV Rheinland . . . . . . . . e
B.5 HIE ROHS . . . . .
B.6 KCCZEME . .
B.7 KC VYRR =
B.8  BREESABRGEHAE . ... .
B.9 EMC BRBRFEEIZE . . . . .
B.10 7V —2)b—AEREREEFIE ...
T R

D ik

UR5/CB3 iv N—T =3 313



UNIVERSAL ROBOTS

E ZeieER I-77
A I-77
E.2 32 . 1-80

II PolyScope ¥ =27 )V II-1

10 LRk I1-3
10.1 1XUDIT 11-3
10.2 ZRMEBDETE . . . 11-4
103 ZRFEME T I — 1I-5
104 FFRZE 11-6
105 ZRF TV I A o 11-6
10.6 ZRE—R . 11-6
107 ZV—=RIALTE=R II-7

10.7.1 BRENME . . . -7
10.8 SAT—RODOY T 11-8
109 JEFH . . . I1-8
10.10 —REBREFL . . I1-9
1011 Va0 Y MRS 1-11
1002 BEF o 11-12
10.12.1 RERET R EERODEIR . . 11-13
10.12.2 3D ®IRRAL . . .. 11-13
10.12.3 BEREOMERL . . . . . . 11-13
10.12.4 W= VRO . . .. 11-16
1013 ZART/O « o o 11-18
10.13.1 AJHES . . . 11-18
10.13.2 MBS . . . 11-20

11 a2/ 3 v 78k 11-21
111 1EUDIT 11-21
112 AR—=RT Y I1-21

1121 BARY M7 —A& 22 MO—IVARY 7 ADFRBERE . . . .. . 11-22
1122 AV RA—=IVRY T ADAVEFT 11-22
1123 ORY NT—=ADAV AT o 11-22
1124 Zav P AR—N 11-23
1125 ®WAIOTOT TN 11-23
11.3 PolyScope TUTFZ I VT A VR =T IT—A . . .. . 11-24
114 KD TZMWME . . . . . . 11-26
115 AUEAMBIETE . . . . . 11-27

12 5« X —[Hi 11-29
121 RIDTF o A=W . . . . . 11-29
122 R—=AZTF 4 B—MH . . . . o 11-29

N—T=ayv 313 v

UR5/CB3

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS

13 IR bl I1-33
131 [BBEH] X7 . 11-33
13.1.1 TR N 11-33
1312 TA4—F =V —=IVDALE . . . . I1-34
13.1.3 W=IORE) . . .. I1-34
1314 TJaA Y SOBEL .. 11-34
1315 ZVU—=KRIA4 7T 11-34

132 [I/O] BT . 11-35
13.3 MODBUS . . . . o 11-36
13.4  [AutoMovel &7 . . . o 11-36
13.5  [RREHRE] — [BEAAA/MRIE] .. 11-38
13.6  [EHZE] — [TCP K] . . . . . 11-39
13.6.1 TCP DN, R, 288, HIBR . . . .. ... 11-39
13.6.2 T27T4 7 TCP . . . . . 11-39
13.6.3 T7ANDN TCP . . . . . 11-40
13.6.4 TCP MEDBGR . . . . . I1-40
13.6.5 TCP AMDEBUR . . . .. 11-41
13.6.6 RAT—R 11-41
13.6.7 EESIHUD . .. I1-41

13.7  [BREHE] — [EAMIT] .. 11-42
13.8 [FEHE] — [[JORE] ... 11-43
1381 I/OBERAT . 11-43
13.8.2 A—Y—EHEDLHZEVYTD . ... . I1-43
1383 I/OT72>¥aveI/ORTHIBN ... .. 11-44

13.9 [BREHRE] — [ZE] .. . 11-44
13.10 [REHEN] — [BE] ... 11-45
1311 [EE#HE] — [MODBUS 724 7Y NIJORRE] ... ... .. ... ... ... 11-46
13.12 [RREHRE] — [Z1—F Y] .. 11-49
13.12.1 74—F ¥y—0OF . . .. 11-50
13.12.2 F UL . o II-51
13.12.3 FUERR . . 11-52
13.12.4 S 7 A—F Y= . . e 11-53
13.12.5 fl : 7005 AOFHBEIZFE T —F y—%2FEHIIEGE ... ... .. 11-53
13.12.6 fil : 7 4—F ¥—AHR—XEHWIZEHFITDHEG . . .. .. 11-54
1313 VRV NI WRUTEE 11-55
13.14 ZR2E— RMITODAL—RLBIEAT . . . . 11-56
13.14.1 N/ BOHEEEDFIEE . . . 11-56
1315 [V AM=N] = [FTI7ANVNTOTIAL] . . 11-56
13.16 (7T BT I1-58
13.16.1 TJ— LR—BNDMBAE . .. . I1-58
13.16.2 FATHIR—NT 740V . 11-59
1317 BEAIARBME . . . . . o 11-59
13.18 [FAT] B 7 . 11-61

UR5/CB3 vi N—T =3 313



UNIVERSAL ROBOTS

4 Farss3vr7 11-63
4.1 FUNTOT I A 11-63
142 [FOTIL] BT 11-64

1421 TOT TV — I1-64

14.2.2 THOTIANETET . 11-65

14.2.3 FREIRZ Y 11-65

1424 JEIZRET/RVELURZY . 11-65

1425 TOTILXYIAR—=R 11-66
14.3 BEC. . 11-66
144 AV RBE ..o 11-67
145 ARV R BERETVZARA Y NI ARAUDN o 11-70
146 IRV R AT ZABLUN I1-76
147 AV R AETZARAUN 11-77
14.8 IV R T AE .. 11-77
149 IV R ZOFGREFET ..o, I1-78
14.10 I~V R RfEBE I1-80
1411 IV R DBRE . . 11-80
1412 AV R AR TTY T 11-81
1413 A~V R B 11-82
1414 AV R TADD Lo 11-82
14.15 AV R ZAIE— 11-83
1416 AV R =" 11-83
14.17 IV R DI Lo 11-84
MI8 ARV RV TTOT T A . 11-85
14.19 IV R RN 11-86
1420 AV R AZVTN I1-87
14.21 AV Rt ARXUN I1-88
1422 OV R ALY R e I1-89
1423 XY R AL UFI o 11-89

14.23.1 BA X . 11-90
14.24 AV R I8 =2 I1-91
14.25 AV R T 74— . 11-92
1426 AV RSV EAT VT 11-95
1427 IV R EEER . 11-96
1428 ARV R AVURY NIRRT o 11-99
14.29 A~V R I L 11-100
1430 [T 74001 BT 11-100
14.31 [REE] X7 . I1-101
14.32 [ B 7 . o 11-102
14.33 A~V R BHEIEME .. 11-103

15 3% %€ [ ] 11-105
15,1 SEEEHAL . 11-106
15.2 TR NOFEH . . . 11-107
15.3 ISAT—=RDZBBIE . . . o I1-108
154 WEDFKIE . . . . . 11-109
155 XY NI —=DDERE . . . . 11-109

N— =3y 313 vii UR5/CB3

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS

15.6 BERIDELTE . . . o o I1-110
15.7 URCAPS BYIE . o o o e e e e e e II-111
FHGE 11-113
il II-115

UR5/CB3 viii N—T =3 313



Fr# Universal Robots DRy h THEAWZZEHYNE D TXIWVWET, URS

ORY M, V=V E2BEIXES 7075 I VIR TE, BLRESEZMHU THOBWE D@
BMWHEETTY, 7—Alk 7AVI=ZTLADMUEUNAS THEeY aA Y ORI THE
ER

Wirz L7053V R —7 12— ATdH? PolyScope 2T &, TRy MZ
TREOHE ETY —VEBBHIEL IO I IV IIMPEHBRIZTEET,

A NE

HRY NEFETD L, 2 DOMEZTIY 9, —DICEERY b7 =40 5212
TP EENTHET,

o« TA—FNRUKU R

o IVIHE—NVERY I

o TA—FRUAVRNOWANT TSIy b

o AV PI—IRY 7 AZFL DD

o BEFVOHIBITHIET AL Y r— TN ELIFERT— T

« VP —[ERLA T ARY

« A&

HERLZE LOFE
Oy MIEEEBEME (842 2H) D2, BRY hOA VAR =V ITEIZY AT TEAA
YEDERINET, B IEOITNTOLREIET RIS BEXHY £,

N—T=ayv 313 ix UR5/CB3

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS SR D AT

KEBDHA T

AEBIZIX, BARY NOBEXREL IOV I MMIETIHEEVEENTVET, AEF 220
ORI N TVET

N—=RDUZT7A VA NI =aT)b: ORY NOBEMN S & OELN R E R E,
PolyScope ¥ =27 )b: TRy hdDTOT53I VT,

AREIIMEN - BRICETAEAMR N —= Vv TREBOHZ 0Ky N VT L —&R—HIC
ERXINAZEDTYE, F/-, Ta75307 - a7 OAMEUTE IEHOVEFITET,

Al D A T5k

YHR— Y 7HA b (http://www.universal-robots.com/support) (ZIEEL N DHNERE £ 1
TVWET,

« KEOMEFHNN—YaY

e PolyScope ¥ =7 )V

« NITNV AT VT AVTFUVA BHIZET 2 HMABMM OB =27V

o EpaA—Y—miyOAZ) T hvy=a7 I

UR+

UR+ ¥ b (http://www.universal-robots.com/plus/) I&. D UR aRY N7 7V r—
VAVENAIIARGTDHIENTED, OB SERETEIA YT VY a—I)L—AT
T, TVRZTZIVRRT IRV — EVaVAATIRY T NI TIIEDET, #ﬁ%f
MBELZYBTNTEROMN) £, HHDIZEEA UR DAY MADKAED 72O N, &R
INTVWEY, YTV Bey hTY 7, BEOBFARV—Yay, AL—AR1— ﬁ—
ITIARYIVA, AT NTII VIR EBLUET, /2, 20O hEFHELT UR+
Developer Program 1228325 Z¢MNTEFEY, ZITIX UR BRY b2 X 5 I1Zffnog il
CRET T 2 ENTEDHMDOHIY T NI 2T TIY NI A= LT VR AT ENT
REXH

UR5/CB3 X N—Y 3 313


http://www.universal-robots.com/support
http://www.universal-robots.com/plus/

Part |

N—R)T7A VA NIV T )






1.1

XU DIZ

ZODFEIZIE, BFRY NOBRZHOTHAVIZTSHEIC, UR OEKRY bOMEH ITH £, Hl
RXND BENRHDEERLZEIZETIEEIEENTVET,

ZDEBEDRADN 7Y 3 VIF—BRINZNETT, HED/hte sy a ik, ary SOBRE
PEIOTOTIIVITDEOOEMLNBRT YV ZT ) VI T=ANEENET, 28EF. R
@7 7 = a VIcB W CEER, ZelEEELHIHL, EBLTVET,

2L 1T IV I VDIRENA XY AFRFIZEETT,

AREOMDE A TREI NG TRTOT v YT =BT HIRPA A XV A% R,

g 2 2 L NEETT,
SIS IZEEA I SN2 T R A MIFBZEE 20T A X0,

TE:

Universal Robots I&, BAY b (7—AJY hHO—I)LEKRY 7 A%
TA—FRYAVN) DEUZY, SN0 HIETEE /BuE X
nNr-gae, —UEfEERAEVEYA, OV IIVIT TS5, O
By NOAREAWFENT, ORY NEAIFZOMDEEIZH i
ZXINEEIZDWT, Universal Robots (ZET 2 AWML ET,

1.2

74 & BT
ARY=ZaT7IVFELATRY N7 7V r—2a v oiEtes K CBIEAEIC O TOHPI
HYERA, Flz, BEBVATLADLEVEIIHEZ 5 X 5 —YIOABHEDOBNE HY £
Ao TERBY AT AIE, BARY MPRERE I N TV D FEOEAED RGN E D LB
o THENL., WERETDILENHY £,

UR BHARY hDA VT 7L —2—ld, SYZETHEHINS LR EOERBVIETI N, Bel
ARy b7 75— a il W TERRGEREPTRINT VD L 2R T2 HEND
DET,

NI MREENETA, TNEFITEREINEEA -

o« ORY NYATALKRDEEMET S

¢ VAUTRAAVINTERINTVDIHEG, MOKE X BINOZET NA AL AV
R—7 11— A%RWELT B

e VI N LT CHYREHRETD

o I—YP—PRENKELTLRNEOMHRT D

o HARY NYATAREMNHEUNIHEI INFEREINT VD L EMFET S

o [HHSHEZIBTTS

o ORY MFRERTCICHYTIHGTESI VT IV —X—DHliKE2#KT S

o Hfi7 7 AMIZ, VAT RARAYVNEARYZaT N EBLLEELEDD

N—T=ayv 313 I-3 UR5/CB3

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

9%9I>bl>

UNIVERSAL ROBOTS 1.4 AF

1.3 EALHIR

AFICHRI N LT 2 HHIE XT3 TORRITEFINTNTE, EX
A=V —2—2RIEPBIRZ ] SE I IRV UR 12 & D RGEE L R

FHA,

LTidzay

1.4 AEOEELG S

IN2EG3EAES

R THEEMINET,

R
IHiE, EREEL BV E . BT E2IEEGE A D R H 2 U8
U7z faR iRz =L 9,

R
IHUE, EEEL Ve BT E I3 EGE A D RN H 2 U8
UZzfafR kil = U £9,

(v DR

ﬂ:
E, FREL RV e BERPEEANOR S RATEZGSEIT
I REMEDY D & TEAERICfERR R B SIMPRIL 2 R L 9,

g

Ik, EREELBVE BERPEBEADORSBREFLII SIS
AIREMED D & AEIC R BRI 2 R U 97,

gt

L, filthd &, REE A D aTREMED D B IB LI MG IR R iR
HERLUET,

P
CHUE LR L, BEEADK X AL % ] X T e
MpBRBERLET,

 AEEETHMINDIBRL NVERETLIF Yy TV av2EZELET, UM

UR5/CB3

I-4 N—T =3 313



15 —fRBEE LR UNIVERSAL ROBOTS

1.5 —RINAEE LR
ZOEIYIVICE, RS T VOBBFIMY ELERRELEHII NG, KRS
BEORBFHEAGENTOET, MOBEPEREAEZEL TEZFICHRINT O
—3—0

A B LV 5DEIZHDIHEEERIIK->THORY N TRTDE
SR ARBERETDHEIICLTLEI N,

N— =3y 313 I-5 UR5/CB3

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS 1.5 — iR E S L 7T

Gl

Iig
I

1. ORY N7 =AY —)V/TV RTT =7 X =Wl NO%
RIBFTEMEIZRIV N TEHEINT VD Z L 2MRLET,

2. BARY T —ALMWHHBIZEIFZ+FORAR=AVRH D &
EHERLU E9,

3. 7RI —b AR —Z— (EEEERRETD D, e
EEZIL/ B CIIZRER/SNT A= =N ) A7 T A
AV MRS THREINTVWB I EHERLTLSAI W,

4. ORY NEEETIHE. Wo/z) & LR RPEAEE2E
FAULRNWTLZXW, OfRy b2EBETIRIZ. BEVWEr F
LOBEDIZUTLKZIN,

5. IRy AMELEL T2 HEIE LAV TSZI W, f
ZIE, TaA v hFyw IR0, ENTHS, B A
NTWBEETT,

6. Y7 MU LT THMARLT —NERRINZHEIX, HPN
WCBREAEILEZML, T5—IO08080RNE2EEH-O, 0
HE EOXIET S LTI —I— REMREL, WBATLIIBWE
HELZI W,

7T O ICREREEEH L BRVTS LIV, Kali
I/O DAZFMHL T I,

8 ELWHRBEZREDHE (IRY MEAMITME, TCP IZH
TBERE, TCP A 7%y b, ZeMlRL) 2fHHLTL
X0, OV ICRKERET 7AINVEREL Tt
AIAAET,

9. VAT XY ARV NTHAINDIGEDHA, HBEBZRETY
D—RIA THEE (A V=BV A /N I RS54 T) %ff
AULET, V—IV/TV RT Tz 7 Z—E L OEEYIHH
BRIVvIREVFRAS Y MBENEDIZLTLEI N,

10. EE QP EAETROORY M FZIE I 5 HE 2K
FTEHERY NOFEMBWVIGFICHD DI BTEELELTL
EX,

11. TA—FRVA Y Mefifmix, Ry SOBEIZERELT
7ZIW,

12. VA TR AA Y "DFE L Z5E1E,. OhRy N2
WIRALZYD, Y AT ADOEFHIZORY MIfihanwT<
ZEW,

UR5/CB3 I-6 N—T =3 313



15 —fRBEE LR UNIVERSAL ROBOTS

13. HRIZEYD, LRV, GETIrOEAMMETCERICE
WHEB TRV F =DM IND e nHY) £9, (HET R
V¥ —= LR )

14. BR 28 E2HAEDLE 2 TRREIE LY., FH-R
fERMNEL D ZeNHY) £9, BILBLRREIRTIINT D
BRI ) A7 TR AAY N EEMUET, FHlix iz
A& > T, BARDEEENRLZE2ED L XU EH I N E
T, KoT. BADZLZEMWLIFFEEILOVERE L NIV BE L
BEE, BICREOMREEL RV EENL T AI N, REH
ETHATZ2 2RI DOWT, BIZv=a 7 IV E5AHMH L
TLEIW,

15. BARY hOUEIXFTHORVTLEZI WD, BEIZE>TA VA
TV =R —IZFUTEBNERPEL D ZNHY £9, T
NRTOFINZHMALTIE, BEETLITNTOY—E R
S aTIVOERFRIZESTITF>TLZX W,

16. @AY b ZBME Y 2—) (Euromapb? 1 ¥ X — 7 =— A
BE) L —#IZBEALEZEE, TNWENLOY=aTINVTE
Ta—)VEFEANRTLZIN,

R

52 A
=-

I

1. ARy heay ba—Ibi Ry 7 ZADOBIEFIZREEDNH Y F
T, EFRMHOEMIZIAYEE L 725 REMENH D 728,
ERX, BEEZICORY FEIDFE- 720, fills 2 nE S
WIZUTLKEIW, ORY MEmETLHI2E arRy hOBEJE
ZYoTH5 1 KRS £9,

2. AV MO—=NAHRY I ADNEIN—DHEAIZHEE2 AN W
AU TLZX W,

o

1

L. ORY NE2EEIELAREMEOH DML 0Ky b % HlA
by, HATIHAIE. TRTOMEEL DAY M 70
TN E{ANRBRT D2 2R ET, 51T, Mok
MOMEZEZEMIN D D — RS2 fi>T, oRy b7
077 0% RBRTI8E2MHBEL T,

2. OARY N2 KABIGIZX 5 BNTL X, FER T
BizEkoTORY "BEETLIIENHY £T,

N—T=ayv 313 I-7 UR5/CB3

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS LT VATTREARAY B

1.6 HAHEK

UR OARY MIEZEHORY NT, V—IV/TV RZ 727 XR—PFEHOEFK NP, aV
R—% 2 MR OEREGR ML £9, ARy SOBERESRGOFHMIZOVTIE,
J&@ BEDZSIL TS ZI W,
UR O/RY MIF A2 2BEEREZ A TV ET, ik, ORY N AT AZZLMAR L,
FLIFAEATEETIHAIC. WIEANTED LD ICERMNIZKEI SN THET,
HEEFIZERMED RO IRODATITY 28 IR > TOWEYT, 2F Y., TOREDHRIZH T
BZVAITHAAY MZEY, V=IV/ TV RZ T &— T—20, BEEYPMOEM R L
zEORREUT, BERREREELD ZENRNEINLHARTT,
BEEINZHEB»OANFHPEAIIFAINZVEHATH D LARINET, ZHITIE
THRGEENETH, THAEFITEREINEEA -

o EAENZIBFED W RENED H SR THIMHT 2

o BEFCCAETRICHEELHRIZMEHTS

o VAT RAAY NERRNZMHHT S

o FLIRDIERRATHHET S

« VIAIVIDFMEUTHHATS

o FRIMEINT A—Z—HNTHIETD

1.7

DA T7EAAYV K

AT IV =R —DEMITNIREEIEEHD 1 DM, Ux&Yﬁzxybwiﬁﬁﬁo:m
WK DEIZBWTENIZIEBAITONTHET, DRy MREZEDZEMIZ, Ohy b
%éﬁ&(v—n¢1/b1717&—\hm%@mwﬁm&t)bmﬁﬁét@‘mﬁvb
EARIZ A SE B T,

VAT AAY N2ERT D ETISO 12100 $ LU 1SO 102182 2 HiHT L Z & 2 HE L
F9, X5, 1T 7L —&—3HiLRE 1SO/TS 15066 ZEBIA 1 &> A& UTHHAT 2
_a%\mf%iﬁo
I VF IV A—BERT B Y A0 T L AAY N TR, BF2E08ZCBES haw, 1
Ry N7 TV r—a v O SEZ@E UL, TRTOFEER AT 2R LT EI N :

o OARY MFREMTELHFATIZIEIT20FRY MUR

o« NITNYVa—FT 4V ITBLUAVTF VA

o TR NERIERE DM DM

DA TXAAY ME, RENZEERY NOBERZ A VIZTIENIBTEBL TS EZIWN, 1V
TV =R —=WWEMT DV AT TYAAY ML, EYRLEBEHER. BMDOREAEILR
BYDOBEWL S/ EF2FREDOTORY N7 TV r—Y a VHICKRER PHiEE % RET
5IENEENET,
TR EMBRRERRET2 22, WhERY h7 7V r—ya v ORFEICBEWNT, Fic
HELA OV ATY, FMICOVTIR, 28EE [I/8—h2 TELEX W,
LGREEERED W O, BB AOORY b7 TV =y a VHIZERHINTVE T,

N5 DRERE iﬁi\%bﬂaﬂicﬂ) KEFRTHY), A VT TV =2 —=DBE ML) AT A
AV OREY AT TS B 720, FHZHEETTY :

UR5/CB3 I-8 N—Y 3 313



LT VAT AAY b UNIVERSAL ROBOTS

o THA—RAELNT—DRIR : BARY M ARY =X —DB TEHENFKAELZHE, BRY K
WEWESNCBR T . BE 7 A— AL EEHIET 2 72dIMH L £,

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

1.9 ERENHDIH S IGE & BV IgE D EE)
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REDEIEZ ATREICL £ 9,
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T, IROBEIZET LD, NIBRAD TS VI v—%2HUT, 7LV —F%2RUET,
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I
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UR5/CB3 I-10 N—T =3 313



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
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5DE TELEX N,

1

1. ZRMHEEEEL 1 VA —T7 2= ADMH L FHEIF. BT, A
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‘3—0
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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.
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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
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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
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UNIVERSAL ROBOTS 2.5 ZRHHEESA VA —T =&
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2.5 BEEEER T VA —T 12— A UNIVERSAL ROBOTS
[rad/s]

time

>

i
I I
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S
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BBLET,

3AES XA =TV TT (R TATRER A EHAT— ROAAREVIGA,

INA A Bk Afr & UTHEREL 29,

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,
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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,
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RO HOREFRLY h2HEL£T,

2. 500ms . BAHDE— ROANERTT,
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0Ky MEEHR ZOEENOYY IEDRE. ORY N T —ADWT

aRy hEEIL
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UNIVERSAL ROBOTS 4.3 #a AN
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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 #a AN

Lumberg RKMV / RKMWYV 8-354

DEH7 V 6,2

4x M6-6H I 6

‘ 65

NN

6.5

Ny, 7 2
i:j;l 7 J// 722//
B315H |

@50
® 63 h8

F

SECTION A-A

D75 0.1

Figure 4.2: WY —J)V7 D 7w b 75> 180 9409-1-50-4-M6, TR bR D Y — VP& Z A4 1) 47
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o BURNRVA Y NMIT 7R ATERVIGA,
o PLC Y AT LIZ & B ZEHIEBHERIGE,

o W OMNDORY NDBFEZFEEHICAIZUED A ZIZTEZ L BRBRELRBS,

VE—NAV/ATHIEE 32 NO—IVRY 2 ZAOERFENA 7 TEAERZR, 12V O/NMEBIE
BERMETZ N TEXT, (4] AhE 47 ANZERBOESLOAZRHEE U
VE—NT T4 7] filE@%47
DG (A7 ANWEFEIZHEHLTLSEI Y, IV =AY 7 AT IOESITEY ., H
WCWE 77 A INVEREFEUTCIEFEIZY Y MO VT ENTEET,

AN ISR EZ R U £,

TWEY, Y] ANEERAREZ Y LR UGETHESHL T,

Uiig - INTGA—="— F A BAL
[12V - GND] &F 10 13 \Y%
[12V - GND] &t - 100 mA
[ON / OFF] fExET 0 0.5 \
[ON / OFF] &#EE 5 12 \%
[ON / OFF]  AJJ&EiR - - mA
[ON] A WNIRE ] 200 600  ms

UTofizYE— AV /A T7OMHAEEZRLUET,

T

o

TE]

1. AV aO—=IARY 7 ZADEFZ A 712554515,

T07T AEBEBMICEHEAAAMBT 212, S—F IITHRT &
DI, VI N7 =T ORRERE R T2 2 e TE £,

E

ARELIFEFRARZ V2 fFfH LU RN TL ZX 0,
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5371 VE—RMAVARLZY
TOMIE, VE-DMAVRE Y OERSGIEZRUET,

Remote ) )’I

12v[H T

GND|H B ]
ON ||

OoFF|m\_ P

5372 VUE—KNATREYV
TOXIE, VE—NATT7REVOESHEEZRLUET,

Remote‘ ).I

12v[H T

GND|H EER ERPEP ]
ON |l

OFF ol

54 Y —J 1/O
Ry b —)VHPEEIZIE, FORPRT LD, SHEDOEVRHDZ/NEIRT Z—0H Y
i_a—o

ZDAXT A=, FrEoaRy NHY—IVTHHEING, ) v \— Y —IZEF L
HESEZMBLUET, IROEETFT—TNUDPELTNET :

e Lumberg RKMV 8-354,
1

W= A3 B —IFEK 0.4Nm CTFENITHION T2 BENDH
DE9J,

T—=TIOVNEBD 8§ ROFMITIFRZDZEBM VT WET, BADAUTORDLIIZ, TH

THhOBREEZRLUET ¢
& f&%5
7R 0V (GND)
JLV— 0V/+12V/+24V (BN)
H Y —)VitiJ3 0 (TOO)

¥ysz =)Lt 1 (TO1)
FAgEc| ¥ —J)V AJ1 0 (TIO)
okt W —I)VAJI1(TI)
=l THu s AM 2 (Al2)
P! T a7 AN 3 (AI3)

UR5/CB3 I-36 N—Y 3 313



5.4 Y=V 1/0 UNIVERSAL ROBOTS

N—HNIZH2 LD, ABEFEEIL. GUI D I1/0 2 7056, 0V, 12V, 24V DWW An
IRETEEY, BLRMERIFELFIORINTHET

INT A=K — BN @EE O RK AL
24V E— REFOMBELE - 24 - Vv
12V E— RIGFOHFEEE - 12 - Y
i€ — N OMLIEE R * - - 600 mA

BRI IRGES A A — RE2MHTD I o< HRINET

rmu

e

UFDe 27y aryTid, Y—IVDERLZS /O IZDOWTHHAL £17,

o

>
1. TEMIY =V HE TR T2 YD, BHOTFHIZLSER

WEURNED, W= TV w8 —28EHEL T EI N,
2. 12V fiKHE., 70753 —03I AL EBEMN 24V ITE

BEINDBNPDH Y, BEEHROBIPKKDFERE L 82855
HYETOT, ERPBETT,

W=V 75V, GND (ROTUA Y —LFEU) Z#EmINET,

541 Y—ILOTFIXIHN

FYLIVEHIE NPN & UTEFINET, FYRMIANRT 751 7hshd e, HiE5Ts
BEEAS GND 12f3bh., T 7571 TS N2 b, ST BRI E 20 £4 (A—T Y
VI A=) A—TVRLY), BRHBRUFICRIATOET

INT A=K — BUNEE ORK HAL
B & R 0D BB JE 0.5 - 26 \%
1A BETFHFOELE - 0.05 020 V
W% N D IR 0 - 600 mA
GND %5 0 - 600 mA

UROY T oy ayTrIRIVHDOMHGEOHZRLET,

®

£
=D T IRV NFERFIBINTHNRNDT, HES
NIEZT—=ReA—N—=5414 RTDLAAEBEDHERAL RS
AJREMEN D D) T,
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54.1.1 YV —IDTFT Y 2 IVHEIIDOMFH
TOBNE, 12V E7213 24V ONFEFREE 2 AT 56 1AM A VIZT 2 ke MRL
F9, I/O R TCHIBE2ERTDIHENRH D L2 ENRNTLEZIN, AN LT 7D
BTE, BRI L Y —IV R/HEOMIZIZEEN#HP->TVE e &, HITRHEIZEWTS
IV,

FE DUFICR T &5, BEAMICRELS A A —R2MHT2 2 em<H#RINETS,

542 W—ILDFYXIASN

T4 VRINVASIE, R TIVE T VEEICE Y PNP & L CTEEINET, $4bL, 7
O—7 4 YT ANIBTEEFARNSNE T, UTRIFELKMEEZRLUET,

NI A=Z— HN EF &K B

ANEIE -0.5 - 26 \Y%
AR E T - - 2.0 A
amE R T 5.5 - - A
ASIHEHT - 47k - Q

UROY TR oy avTTI2IVAHOFERFAEOHZ R LU ET,

5421 Y=IDTF 1 IZIVATOMEH
Toflx, fIERZ Y OERFEEZRUET,

543 W—ILO7Fa T AN

V=V DT Fa T ANEHEFHTHY) ., S— K IITRT LD, 1/O & T THEEF ZIFE RO
THNIHET DI ENTEET, UFIFBELULRERL £,
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55 4 —H%—%xv K UNIVERSAL ROBOTS
ST A—H"— AN OEE K HAL
EEE— RIFD ANEIE -0.5 - 26 Vv
AT, OV ~ 10V i I - 15 . kO
vaN. A3 - 12 - Y h
BFRE— RIFDANEF -0.5 - 5.0 \Y%
BT — REFO AN ER -2.5 - 25 mA
AJTHEPL. 4mA ~ 20mA i i - 200 - Q
o fRRE . 12 - v b
UTROY TRy aryTcr7Fad AN EER 2 22 R0E7,
1. 7HFO T AINEEBRE— ROBEFIZT U THEINTHY
FHA, BRHAED LEZBA7-1548. ATINEAKIZKRE
FHAREMNH D 9,
5431 Y—=IO7Foa g ANOMEH., EEH
Tk, 7Harw oy — IR NOER AIEERUEYT, B —DH Nk 7o
TAHNDAIE—RMNI/0O R TLHEUICEREINTVWDIRY X, BRTHBEETEWAHETT,
BEHEADIZZ>TWEE2 Y =0, V—IVORNHEI 2RI TED Z L DEREENLZNLD
IZUTLKZIWn, 250 Aanwe, Hieidmsiiczsy) £9,
POWER
Il
Al2 '_<I<-
GND T
5.4.32 Y—I)OT7TFOF ASOMEH, 2H)

NOBNE, 7RIty — R OETEERLUET, Y1 F A% GND (0V)
WZEERE U 723G, FEEE VI —CEU LS IEHL X7,

T

55 A —HP—%w b

A=Y 3y MEFE, UTFTORARTEDIC, IV PME—IARY 7 ZADFBIZHY £7,
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A —=H 2V " VA =T 2—AFUTOHKTHEHATEET :

« MODBUS I/O #ERE Y a—)b, #FHflIZ/S— h [I&2 ZEZ 30,
o VE— N7 &AL,

PANIES R Z R U £,

NI A—Z— BN @ &K B
G 10 - 1000 Mb/s

5.6 IR
Y "a—IVRY 7 ANEDOERT — 7 IVIZIRERIZELE IEC 72 7D AIFshnTnE
T, IEC TS 7 IE&EBAEDEBIR TS 7 E£-137r—T N R MHIF T EI 0N,
ORYy MIBHZMRTAI2E, IV MNO— ARV I AZ2BFICERTDIIEDNBETT, 2
ik, TOMO XS, Y hE—IARY 7 A TEHOMERE [EC C20 I 71563 5 IEC
Cl19 A—RZMHHLTITVET,

BIFRAA I BARSME L UTIROZEfiZ LT 230

o PR,

Ld IEl~f0

o FRMEIE,
Y= Aoy 770 NATTY NEfBIZTS2O, BRY hOT TV r—avils
WT, TRTOBBRNDENEATIZTDEBFRAN Y FERET DI ENBETT,
BRI TORITRINTVET,

INT A=K — AN EE KK B
AJIEIE 100 - 265 VAC
AMEER e 2— X (@ 100-200V) 8 - 16 A
MBI e 2— X (@ 200-265V) 8 - 16 A
ASTE P 47 - 63 Hz
REREE 7 - - 0.5 W
- OMEE)E ) 90 150 325 W
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i
iy

1. BRY DSEYNIEINT VWS L 2R LET (7T—A
Bft). YATANDTRTOMEIZILEDORE %2 /EKT %
722, AV RA=IVERY 7 AND T — A VR IVIZBLEAS
FTONTWSRFEHDOFRINV N ZMHEAL £, #EifE, D2
REHEVATLAHNDERKBROEREHKEETDIEDLL
N

2. AV bE—IVKRY T ANANENIN RCD BEEERT /N
A) LR - A THREINTVWDI L Z2HERL T,
3. Y= 2AhDRLBORY NEREZREDLGEIE. TRTOE
NV ITION/ RITTIRNUET, YVATLEOAYVIT
YT 35A o ToRY b 1/0 ICERZ MR L

BNESIZUET,

4. A2 dO—=IVRY 7 AZE N EMETIEIZ. TRTDT —
TIUREULSEREINTHWE I E2HERALTLEI N, #iZ
ZA)YVFIVTCHEYZREFRI— R2MAL T ZIWN,

5.7 HBARw N
DRy MMSDTr—7)0U%, UFIZRT LS, IV MA—IVRY 7 AREHOIR T Z—I12%L
AOGREDRHY £, ORY T —LDEFEZAVIZTIHIZ, IR 7 Z—=NOY 7 INTWH
L RMERLUTLSEIN, ORY Mr—7)VOED N UL, B3ORy hOBFEZA 7120
T2 TLEI N,

vy

FR:

1. OFRY "7 —LADBFEPA R >TWBEESIE. OFRwy b
=T DA RNTLZX N,

2. BT —TNEIEELZVBE L BN TL EI N,
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RKY=ZaT7IVD DITRTDLEEFIEIZECTA VT F UV ABICBEREZITOBLERHY £7,
AVTF YA MIE, BLOERIE, YR =87 7H A1 N http://www.universal-robots.com/
support DD —C AT —a 7 INZHE U THENRH Y 9,

BHEUEX, BV AT LA VTV L —&— ZF /& Universal Robots IZ& > TDOATHNDED
t l—/ 35—3—0

Universal Robots (iR XD TN TOIMEIEI T —EAT=a T I > TRHTDHIEDE L
9,

6.1

eI 5 HER

AVTFUAB I OMEHEERIE, BERZEV NV EHEGRT D20, REZITOLERDHY
F9, MAEIX. HX 2 IS OER 2B EZEHMEIZER L T BENHY £, TRTO
BZRBEENTE LU SBEREL TVWAD2RBE2TONEEHY £9,
AVTFFUAREELOHKIL, VAT AOKENRELZ DL, BEERNEELLZBEIZ. ¥
AT LEBEREBIIRETS 5129528 TY, BHIEREIZIX, EEOBHEIUMZNT TV
Va—T 4 VIBEENET,

ORY 7 —ALFAFaY " a—IViRy 7 ADEXEZTOERIE. LTFTOFIEE L OVEEFIEE
WERT D2HENHY 9,

a

L. V7 Y27 DEEHBBUIFETFLUZNVTLSEZI W ( 74— A
RFELZRE), ZeMEKIZDWTIX, PolyScope ¥ =27 VIZE
HARH D £9, BRINTA—X—DPEEINLEGE., OKRY
N ATALAEBEPH UL Boe ARINET, THiE, VY
AT T ARAY N EULRRNRLEDOAR T O AF, F
G U TEHRINBTNIERS RN &2 E kKL £7,

2. ZOFH., FEEDOH D 2V R— % bk Universal Robots
WRELUZBREUHEZERSOH LI VER—32 Y MEAIEHE
LEDAVE—F Y FERHBLUTLIZIN,

3. MEENTET U6 I, b L 2L Re EaRIC
bij‘o

4. INRTOMBHE CERL, ERAORY MY AT AIHEET
SEMIT 7 A T HEBEXEEZRFELUET,
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UNIVERSAL ROBOTS 6.1 ZIZBET D4R

1. SBRIZEBEIMINT WD I L 2HENDD -0, 2> ha—
WRW I ZADENSEBRAN T =TIV 2R U ET, OFRY
T—A®2Y  a—J)VRY 7 ZAIZERINT VBT 2
WEF—JROBEZMMS 3, BERAIZHEN DY AT AT
WBETDHIZENRVEDIIHERNEZFHCET,

2. VAT ALAEBREBHEANDRNL, T—AEREEZMERLTL
X,

3. ORY N7 —AFAFay ha—IbiRy 7 A0 % iR
I 5%, ESD MR ZJEFU £9°,

4. AV MO—=IVRY 7 ZANEOER L=y NMIHDHELRNT
KEIXW, IV =AY T 2AZ2AT7IZLTEH, (600 V
FTO) GEEIPBRBE NS DEIFRONIBIZELET 25E
BhHY £,

5 OARY N7 =AY O—ILARY 7 AANDKREDE A
EHEET,
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UR TR M, @HENE, Bfl BB THRELZTNIERY $E A,

UR 7R M&, B RoHS #5847 2011/65/EU IZ& W ERINT VD8, fgiﬁé{%ﬁéj—ét
CAHEVWEOMHEAMHIEIN/RETHEEINTVET, INLOEEWEICIK, KR &

F\WA\ B, Afizos, KYRAETz=)), KV REAY T 2= — T)vat“bi‘é?im

i‘a—o

T =B THREI NS UR IRy hDOE %Mz%"ﬁfﬁ%@%ﬁéﬁ&ZMM@C:##%%%&

B, Universal Robots A/S D DPA-Y A7 AZHATHIZEKIAD T L IZ4Y £9, M WEEE

ic 2012/19/EU MREIZE 1F i AZEH 1. %l@ WEEE Reglster TEBEERZAT D B
HYET, FEENX BARY M1 EYHLY, @B 1€ K TY, KED WEEE Register D

%ii‘ I ZTITELZ X« https://www.ewrn.org/national-registers,

LROEFADEEGERTZOIZ, BTFORLSHARY MIRMNINTHET

Z rous ®&
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Tl ARSI EE L A & RS L OB S IC OV THIHL TV 27,

8.1 HE=H/iRi

FEHRAMETETT, UL, ORY M UF VL — 24— CREDY —C AR T B 720
12, UR TRUTORTABBETIRY ORTET>TOET :
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TUV NORD UR BAY ME, EU OMIES 2006/42/EC Iz
B2 NREKETH S TUV NORD 2 &V %4
MEPARINTVETS, TUV NORD @zzi‘ﬁm
FERAZEDO A —F 8k B& Y TELSZ I,

TUV Rheinland UR B7HRY b i& EU OBbk$E4 2006/42/EC DR
TOVRheinlard EREATH D TUV Rheinland 12 & > TR 2K
%ZIFTCWVWET, TUV Rheinland D% 2 iFEHHE

DA —F Mk BL Y TEL 72X,

DELTA UR B7RY bk, DELTA (Z& ) T A=<V A
BB THONTWETS, Bl (EMCO) & &
OBRBGABRGEHE X 8k B& YD ZE< 230,

TUV SUD UR B4R & TUOV SUD (2& Y 7V —2)b—
LRBFEATY, 7Y =V I— AR OV T
15k BZ ZH 230,

1\2.5}' H1[E RoHS 54 UR OOARw M. ti[E RoHS 54 DEH 5%
4%%%®@%”@M@%@%ﬁtbfmiTo
UREED B Ak BE JEL AW

K S KCC %4  UR UR5 BAY M, KCC ¥ — 27 ZRHIEIZHE
T&&Té ORIl TN TVEY, KC EEAEEAFED

—l& I8k B& Y ZELSET W,

KC LY 2% — UR BARY M, BLTERBENTORHEMNT 55
EMRHI ORI T O TN ET, Lo T, FKE
BRI CHAT 2 BRE, R TEBoR/NBH Y £,
Registration of Broadcasting and Communication
Equipment (BOXBAERE R DB %) FEHE O O
—E M BLY TELSEZI N,
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8.2 HEATUER =t

N B i3 WY T4 V=D HREINT VD &SI
Wy UR B RS L Mg, ARy r— Uk
MELEIZE T % ISMPM-15 7~ ¥ — 27 {2 ¥
WU, KRAF—LIZHER L TVWD I L E2RTY—

I IMFPNTOET,

8.3 A——MAEILHHE

UR UR TRy M, MBI 2 A EGRBR S & 0T 1 v
TV RRBRTIEZERL T FF, UR TIIHRAE
FRIZBVWT, BN REES L U0REE21T>T
WET,

84 EUEBSIZLDES
WESIEFIZHMZNRLE L THWETY, BRMNUAATE EUEBSFICELDZEEZ2ZITANTNS

EAH Y F 9, BRI, /A\Jﬁﬂ‘\ LANR—=T K TEN 21 £ 1 http://eur-lex.europa.eus,
UR OARY M, TEEOHEFICEIRBEZZITTVET,

2006/42/EC — ¥bite 4 (MD)
BEMIFE T 2006/42/EC IZ¥EC T, UR BARY ME E5EHMEMI TS, €Dxd, CE v—F
JIFHEM I N TV EEA,
7 :UR BARY b2 REMRTHEHITLILG. S 2009/127/EC DONHZELRY EFTDOTIHE
LIV, 2006/42/EC (MEE 1B 12X MARAADESFIE 8k B2 THIZI W,

2006/95/EC — K& EHES (LVD)

2004/108/EC — BRI 2 e 4 (EMCO)

2011/65/EU — e A EWEOMHHHIR (RoHS)

2012/19/EU — &E&E 1 HEFEEY (WEEE)
MAAAESED 8k BIZIE, LiOBEROHEESO—ENHINTHET,
CEX¥—FV27ik BddD CE v—F VIl HEFIECTHHT ATV ET, ERS
FOETHEEYICET O ERIE. H 1EEZ TSR EI N,

7Ry OBFIFEHIET X N BIRIZEE S D lIE, ik CZ TR XN,
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9.1

B ORI
BEM (=Y —) BRGEHEEZIFNEEEIITUTETDIONRDERNEZHELDS ZL48<,
BERIIUTNICED 2R MTCRIETORIEEZ T D N TEET,
ﬁbwTﬂfxiti:/ﬁ VA NVIR @mﬁﬁﬂbl2ﬂﬁum(ﬁHXMT#bmﬁl5
MH) 2, BhEE jlﬁﬂi)éb\ XTDMGDOAEAIZEY RIfiE 2 U 7256 121&, Universal
Robots iﬁ‘gﬁxATjﬁun%{ﬁffAj‘é%@c‘ibiT BERE (22— —) ( i ANRT ER L%
LG DB, B OFAM AN X N AR DR, B DTG DEEIZET S
PR 2L TV 22 & E T, TN AD KRB AREY 2 HD) S, 20— —71
RIZEEHEH I N2 ERADIEFES, HDWETOMGIZERT D HAIE, ARFEZES & R F
T ARGEIE, ERGE RS £ - 3B ERESFITEEE HEAMT. Mk, VY7o
DAY O—RZE) IFEH BAKEHEE0) IhEFA, HREOFERICIE, BAHAME
EEIT, BEATEINGENTIL Y UTERINE T, AREGE FTORERIE, BRIEDOAREITHIHAIC
Bolzte, 2 WADMIZEB L ARTNIERY £ A, Universal Robots 12 & YD &8fax vz, F
TAXEAAE IR 2 2T N AR AV R—2 Y NOFAMEIEX. Unoversal Robots (2R /& L
F9, TOMITRTDOTNA ARNT D, FAIEEET IHERIE. ZOEENSBRAINE
9, ARFEIE, BEROEMEF ZHIRLZVBRATE I 2B8RTH2EDOTIEARL, #iET
DRNEIZENT 2 G FBII T DREEDOELEZHBLAZVRATE L Z2EKTLHIEDT
HHY) FETA, KRGO, RiFFEDO R TRIEINEI T — ALV EEIND Z LT
37) D EXVA, RIEDARBBITVELLUBROERY . Universal Robots 1333 £ 72 3B 2 BB REIZ
HRTOMEMEZEELET, EROFKIHEIX, BEROBEICNTIIAEMLOELE T L2 ZEKT S
3E@'C EdHY EXA, T AWK %EZE U ZE4A. Universal Robots £, FlZEDE L, {#iH
oLk BUE FoEk, F23MioR $%%§@TEEE7&<‘: WINZR D IR, B, R
FZIFRERNEZECONT, —YDELZADRNEDE L ET,

TINA ARG % = U 7-354. Universal Robots 1%, B& Fdg%k F - i3t flE#es0EE
BE, O RBFERNBEDELEZEMELEL FEA,

FEOHBIZBEL IND A EDNGEZFHH LAV E S 12—
WBEHOUTHET, FIZAROPIDIRETIEEZ &< T5 &
OFRY hOFEGWFLSER>TUED ZLIZRYET, oy~
W TOREREEIZENEDH D HZRITOWTIE, — i
ﬁEZﬁBEU7“1/‘/F%{%Jﬂbf%b\bﬂﬁéb%tb&u\xA AN
AR e BB LD 2BHOLET,

9.2

M E I

Universal Robots (&A1 8 5 DEHEME & MEREDWEE K > T\ 2, HlD@EE R <
e R T BN %2 8E{E L £, Universal Robots I3AY =2 7 VORI EHETHEYZRE D
2270 FOEREHL>TWVETH, BIWROB) PREIIGUTE-YELZ2AVEY
Ao
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P 1L & ORI B 9 B 1 HIE, 21k 7 TV —0 & IEC ~ 60204-1 (ZHEJLU 7= {8k Jr 7
TV =1 oMK BT TY —0 IZBET RS E ENTVET, FILAT7TV —1
2B 2 IF R 12 DWW Tldhttp: / /universal-robots.com /support/ & 8 < 72 X WY,

Al

(IR T TV —0 O4F IEERE & K]
DIRORIK, F1E77 TV —0 b Y H— I NABITHIE S N5 IR L R 2 R L T &
T, ZHNEOMEFTRY NOLLFOMBICHELTHET

o fER 1 100% (TARY b7 —AIGUKCHIZGERIHERT S 2 LB TEET),

o EE :100% (TARY NO—IAEEIX 100% ICHEINTSY, BfFEY a1 NE
J& 183°/s TEATINE T,

o ARIE : TRy MWL T S TCP IZMNG I N RAENME (5 k),
VaA vk o DRIk, GRS URER) KEEEOETIZEDIFTbNEL 2,

VaA v h1eVaAayh 2 OiBROM., TRy NI E LA 5 U AKCE &2 B EA R
BBz, ARy RN AICBEHRICFEITINE L,

{21t (rad) FIERR (ms)

VaAqvho (HE) 0, 31 244
a4 vir1l () 0, 70 530
Taq4 vk 2 () 0, 22 164

LW HIZOWTAFTEEY, Ml AzEEZ JHEI WY,
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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

N—T=ayv 313 1-55 UR5/CB3
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UNIVERSAL ROBOTSB.1 EU Declaration of Incorporation in accordance with ISO/IEC 17050-1:2010

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:
(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.

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

Qdense Denmark, 27 September 2018 ( _a_f’_; ,;/ ‘/ L e
Name: Roberta Nelson Shea

Pasition/ Title Global Technical Compliance Officer
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B.2 CE/EU #lAAAEEE (GudDXEDHER) UNIVERSAL ROBOTS

B.2 CE/EU flAAAEZEH GudXFEDFEN)

A—T)—: Bl 7 7 A )V & WSE 4 DR D L FRDANY) -
Universal Robots A/S David Brandt
Energivej 25 Bl . R&D
DK-5260 Odense S Denmark Universal Robots A/S

Energivej 25, DK-5260 Odense S
N5 U T D B ORI B £ T -

Ui d & URHE - FEEAORY N (IY hO—VRY 7 AB LT 1—
FRYZY MEEZEiv=a YL —&—) BREIXSERK
BWMICEDIREINET (T R T ZAFE, ff

FHE),
T CB3 2> ba—J)LiRy 7 Aff XD UR3. UR5. URIL0
(UR3/CB3. UR5/CB3. UR10/CB3)
YV TNES 20183000000 BARE — 2018 4 1 A 1 HFEXD
fYaA—RL—vav: Universal Robots e-series (UR3. UR5. URI10) I%. Hf&

SERE G I ND R TOAREET 22D LT D
(ARY MY AT L, B, TTVIr—ay), ks
BB LOZDMDEFESDRIEIZHERNT D2ED LT
%,

LRSS THY . DI THUSBRIUTORERZH /2T I ENESINT NS,

I BMRAE 4 2006/42/EC— ML RO EAD /2 XN T WD 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 g EE VII DFE—
Ml ZAENHERL L 72 B SCETH D Z e WESINT WD,

I {KEJEFES 2014/35/EU — LR CEH I NS LVD & L UEEEIK %2 S,

III EMC #5847 2014/30/EU — BA R TR I 16 EMC fim b L UHERZE 2R
IV RoHS #54¥ 2011/65/EU — RoHS 54 2011/65/EU % £
V EMC #84 2012/19/EU — WEEE 54 2012/19/EU % S
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UNIVERSAL ROBOTS

B.2 CE/EU #lAJA A

HEd GuDOXEHORE)

HHINTOSEARKICET S 200

(I) EN ISO 10218-1:2011  3#fH
ARG A
(I) EN ISO 12100:2010

(I) EN ISO 13732-1:2008

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

*7F 2008 A5 2015 £ T

(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
(III) EN 61000-6-4:2007/
A1:2011

(IIT) EN 61131-2:2007

(
(I11) IEC 60068-2-2:2007

fi, ZFHEZLU (IT) EN 60320-1:2001/ A1:2007 | (I) EN  61140:2002/
A1:2006

a7y b TUV Nord B (IT) EN 60529:1991/ A2:2013

AERAEE 4478014097602

I NTV S T DOMOEANNEEES L UHRICET 221

(IIT) TEC 60068-2-27:2008 (I) IEC  61784-3:2010

[STL2]

(I) ISO/TS 15066 #8445 | (1) IEC 60068-2-64:2008 ISO 14664-1:2015 Class 5

& H

I1I) IEC 60068-2-1:2007 (II) IEC 60664-5:2007 et SR E

(I11) IEC 61326-3-1:2008

H L UR3. UR5H
BLUOURIOY=al—
Z —[a)l+ Class 5

AN
E A2 E,
AN IR e AN
77 v ARk,

A== HBEVFZTOHERREGEIIUTICEET 2 HERE2EETIEDLE TS
2RSS D ERA T 5ERR U TV B BRI DWW T

WELARARERIEE (SO 9001) 746
FAFE # DK008850,

Odense Denmark, 27 September 2018

ry.

!

£ /
P - AV A
¥ .r.: _.' /‘ A

¢/
3 M a—

Name:
Position/ Title

Roberta Nelson Shea
Global Technical Compliance Officer

UR5/CB3
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B.3 B4&Y AT AFFHHE

UNIVERSAL ROBOTS

B.3 ZEeY AT AIFIHE

ZERTIFIKAT
CERTIFICATE

Hiermit 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 256
DK-5260 Odense S
Denmark
Beschreibung des Produktes: Universal Robots Safety System URSafety 3.1
(Details s. Anlage 1) for UR10, URS5 and UR3 robots
Description of product:

(Details see Annex 1)

Gepriift nach: EN ISO 13849-1:2008, PL d
Tested in accordance with:

Registrier-Nr. / Registration No. 44 207 14097602
Prufbericht Nr. / Test Report No. 3515 4327
Aklenzeichen / File reference 8000443298

Zettifizierufigsstdlfe ddj TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstrafie 20 45141 Essen

Bitte beachten Sie auch die umseitigen Hinweise
Please also pay attention to the information stated overieaf

Giltigkeit / Validity
von / from 2015-06-02
bis / until  2020-06-01

Essen, 2015-06-02

www.tuev-nord-cert.de

vnons)

TUV MOAD CERT [
G :

EN IS0 13849-1 ‘
PL G

technology@tuev-nord.de
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UNIVERSAL ROBOTS

B.4 TUV Rheinland

B.4 TUV Rheinland

Certificate

Certificate no.

T 72190266 01

TUVRheinland

License Holder:

Universal Robots A/S

Energivej 25
5260 Odense S
Denmark

Manufacturing Plant:

Universal Robots A/S

Energivej 25
5260 Odense S
Denmark

Test report no.: USA-RB 31875333 002

Tested to:

EN ISO 10218-1:2011

Client Reference: Roberta Nelson Shea

Certified Product: Robot Manipulator and Controller

Model Designation: UR3, UR5, UR10

Rated Voltage:

Rated Current:

Protection Class:

AC 100-200V,
AC 200-240V,
15A or 8A

I

47-63Hz or
47-63Hz

License Fee - Units

7

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

collaborative or non-collaborative. The final application

must comply with EN ISO 10218-2 accordingly.
Replaces Certificate T7218250.

Appendix: 1, 1-5

Licensed Test mark:

=

A

5 ®
TUVRheinland

www.tuv.com

\ 1D 0007000000

EN ISO 10218-1

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

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

UR5/CB3
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B.5 "1[E RoHS UNIVERSAL ROBOTS

B.5 ™H[E RoHS

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

For Toxic or Hazardous Substances
R ABAFVEYN TEERESERRED

;mgu;“ Toxic and Hazardous Substances and Elements B H MW T E
74t SRR
21 xR &= Hexavalent | If ﬂ:ﬂi 4| Polybrominated
Lead (Pb) Mercury (Hg) | Cadmium (Cd) | Chromium |, . diphenyl ethers
(Cr+6) fh“*'e““‘ ':PBB]1 (PBDE)
UR Robots
UR3 / URS | URT0
URHLEE A
URIURSUR10 X 0 X 0 X X

0 Indicates that this towe or hazardous subsiance contained in all of the homogenecus matenalg for this part is below the Imit requirement in
SAT11363-2006.
O EFEARASNEEESFMAREN R P BRENT N300 ENEREERLT -

¥ Indicates that this toxic or hazardous subsiance contained in a1 least one of the homogensous maierials used for this part is above the Imit
requirement m S0T11363-2006.

rErEEETERENEE SR E— iR R REEST 113630 e EREE
(EWTERH  BERFEAN LEFTCHEFFEETE—S5H - )

Items below are wear-out tems and therefore can have uceful lves lece than emironmental uoe perod:

FHHEEAHR EMENERSRTIEE T MERHE!

Drves, Gackets, Probes, Fikers, Ping, Cables, Stiffensr, Inerfaces

WEE T, e, SRR, NiH, 2, miE s, BN

Riefer i preduct manual for detailed conditions of use.

FEFRERBRE=SF

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

Univesgal Robots IEEN BB 5 RIRI ST AL T HE™ 8, {8 Universal Rebots TREAMER LS
To the maximum extent permited by kaw, Customer shall be solely responsible for complying with, and shall otherwise assume all liabiliies that may be
imposed in connection with, any legal reguirements adopted by any governmental authordy related to the Management Mathods for Controling Pollution
by Electronic Information Products (Ministry of Information Industry Order £39) of the Peoples Republic of China othersise encouraging the recycle and
uze of electronic mformation products. Customer shall defend, mdemnafy and hold Unversal Robots harmless from any damage, claim or liability relating
thersta. At the time Custamer desires to disposs of the Products, Custamer shall refer 1o and comply with the specific waste management instructions
and options cet forth at hpwaw teradyne comiabout-teradynelcorporate-social-responsibilty, as the same may be amendad by Teradyna or Univerzal
Febots.
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UNIVERSAL ROBOTS B.6 KCC %2

B.6 KCC Z&M

o XlO nl
EEE Universal Hobots m’s MEZERIYEE 55166110079
PREE W R 7 Stoios 00 W 8. NG 31 snooai v 2
amel  (MEASSHEE 0079 CESR ! Klaus Vestergaard
Oty Y W S
=R X Energivej 25, 5260 Odense S, Denmark
Atg e el Sl &t (A «Z1 7Y M2
— ==
4| (7 ) e s(Ea) SR
Ag et Eoli E ' |
teetd sl e 16-AB2EQ-00925
H=X
e Universal Robots A/S
ATHE s '
%l Energive] 25, 5260 Odense 'S, Denmark
TAOFHE A |, HIsZH 18 2 ZHe o A8 F2 8 g1 =8| 38| ma}
X2 ehEiEtal M EH A S 2 g Ct
20184 118 o
SR
T BRMYeNEYAEH Mexgrss OO

[SIEIRE]
EalERE
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B.7KC LY A4 — UNIVERSAL ROBOTS

B7 KCLIYA&Z—

D568-1B4C-DF32-5C40

FEEAANAANE) 4G5S 43
Registration of Broadcasting and Communication Equipments

5 R |
AE w4 Universal Robots A/S
Tm:l'lm::.:lrm.gilm )

712 A (A E ) A A FE L Al § e FUE Hu]

Equipment Name

7|2
Hasic Modd Mumbar

URS

o4 2l

Seris Mok Muanlbur

i
Registration No,

MSIP-REM-URK-URS

Az 2(2H)%F 7} Universal Robots A/S / WPt =
Manufactorer'Country of Origin

L~ =]
B Eﬁ. %—:I l::_]
Drate of Registration

7)e}
COthers
H 712 A= Talsp) Alsexs]2 A3l w2} 3 5= 5E FH U
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Act.

2016-09-07

201841 1 (Month) 102 (Day)

ZRARd TR

Director General of National Radio Research Agency

o A ShE A bh ) 7| a) s s A " ) W L A s salaled 2 a)odof &)

fluba) shee 4 gl F%e) g 9 glack

N—T=ayv 313 1-63 UR5/CB3

Copyright © 2009-2020 by Universal Robots A /S.All rights reserved.



Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS B.8 BRBTRABRAL ] &

B.8 ERETIABRGLHIE

. . . / A PART OF
Climatic and mechanical assessment

Client Force Technology project no.
Universal Robots A/S 117-32120

Energivej 25

5260 Odense S

Denmark

Product identification

UR 3 robot arms

UR 3 control boxes with attached Teach Pendants.
UR 5 robot arms

URS control boxes with attached Teach Pendants.
UR10 robot arms:

UR10 control boxes with attached Teach Pendants.
See reports for details.

Force Technology report(s)
DELTA project no. 117-28266, DANAK-19/18069
DELTA project no. 117-28086, DANAK-19/17068

Other document(s)

Conclusion

The three robot arms UR3, URS5 and UR10 including their control boxes and Teach Pendants have been tested
according to the below listed standards. The test results are given in the Force Technology reports listed above. The
tests were carried out as specified and the test criteria for environmental tests were fulfilled in general terms with
only a few minor issues (see test reports for details).

1IEC 60068-2-1, Test Ae; -5 °C, 16 h

IEC 60068-2-2, Test Be; +35°C, 16h

IEC 60068-2-2, Test Be; +50°C, 16 h

IEC 60068-2-64, Test Fh; 5 — 10 Hz: +12 dB/octave, 10-50 Hz 0.00042 g/Hz, 50 — 100 Hz: -12 dB/octave, 1,66
grms, 3x 1¥2h

IEC 60068-2-27, Test Ea, Shock; 11 g, 11 ms, 3 x 18 shocks

Date Assessor

Hgrsholm, 25 August 2017 W %

Andreas Wendelboe Hgjsgaard
M.Sc.Eng.

DELTA - a part of FORCE Technology - Venlighedsvej 4 - 2970 Harsholm - Denmark - Tel. +45 72 19 40 00 - Fax +45 72 19 40 01 - www.delta.dk
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B.9 EMC itBRGEHIEH UNIVERSAL ROBOTS

B.9 EMC RERGFAHE

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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UNIVERSAL ROBOTS

B.10 7 V) — > )b— AiRBREFIHE

B.10 27V —>)—ARERGFEHE
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N CERTIFICATE

o

(]

<

&)

™ the product

[

(4 =

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 1-66
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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—Y a3y 313
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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
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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,
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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
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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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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
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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 135 [REXE] — [FiAids/RI7]

13.5

[BXERE] — [FiAIAA/RIF]

S IFAN 02:52:49 CCCC O
BESE | BB [ /0 |0
TCP A = = — Sk =
ARy FNREREEZ7 7M1 IVICHHAH/REF
pRART Oy FBREREE, OFy FEFEERICRET S AECEAT ST~ Tof@E%zMABL Y. Oy o
WA A LI, fhoER~oESMAEROM. OFy FTOFSAMEFET 2T RATOA T avhEEn
|/ OB E T, TOTTLAKREENIHA,
& 22
RAAEORERRFEERFLIT
Ed. g
|defau\t |
MODBUS
| &5 || amznnTes..
F4—Fr—
2 b—ZBAT BIGRERERET 7 1 L &SRS
AR hSuxwsd FEe ey || RER
EtherNet/IP
PROFINET
FrALbTOFFL
BHDH/RE

ORY hREHREIX, ORY N7 =AY NA—=IVRY 7 A% BB IR E 4 5 5k
?éﬁNTQME%mei?OD$/FY I DOBEWRI 248 Z AT DB SR~ D KRB
edfls, OARY N0 ADPMKETEZTRTOA TV avnagEhEd, 7007 LAHKIE
BEENFXHA,

INSLDBREIFHRERER TIIHDIEFIERMMEEZHE>TITRAE TN, 1/0 BT THRET D
/O 3R E £9 (13222K) .

fvbtvmfi EROBRERET 7 AN RN TEET, RSNG00
WZIXT 7T« 7RBERENMEH I N, FHRICIEZ OREZREPHERIIHAAETNE
?o
RERENAToLHI, BREZUSZBEMRFTEDIDIRETLIHENDHY) £9, K&
BRECKEFEOEERHLEEIE, 7OV =T 4 A7 T A AVPRERER TDOEMOH:
AR RAFT F A b@*ﬁkmﬁhi“@“o

REREDRFIE, REEZIIANEMAITRGE. REVET I THAET, £k 7
mﬁiA%&ﬁ?é’t?%?ﬁ%{f@ EREPMMEINET, BRDE Eﬂi774w
" AADITIE, FEARARE VEMALUET, FHERRZ VL ORY NEEZRED TN
@%iéi%ﬁﬁ%@T7ﬁWb~Uk/Fbiﬁo

TR

ORY b%& USB RIA TS aiArAERERETHHATDZ
CIFHEREL ¥ A, USB R4 T N/ EBHREZHHT
BI1E. FITHARATHS, AHTZMIT TR AE Y ZH
LT, O=ANVDOTar I L7 ANV —ITRIFEL £,

CB3

I1-38 N—Y 3 313



13.6 [REHE] — [TCP HERk] UNIVERSAL ROBOTS

13.6 [HEXE] — [TCP k]
V=tV E =KLV~ (TCP) I&. BARY FDY—IVDETT, % TCP &, V—Iilili7
Z VI OFNI U THN R ERE & B E 2 A E T,
BIEIMMI I N2 oA RS Y MRS &S 7RI I A3NTWEEE, BARY MME TCP %
VA RA Y NATREINZRY Y a v B L OAMANEBEIIE T, BiEEICHLTY
077 AINTWDS5E, TCP (ZEMMICEEL £9
Q 774N 02:52:41 CCCC O
BERE [(B® [ /0 ['aF
frce s Y=Lty —#A ¥ h(TCP)
e
FURAIEATCP:
I/ o TCP |~
@z x| ogmm | LWOEE | '/
=% Y | 0.0| mrm | FI2INbCEE | : |"I
MODBUS 5 | 0.O| o | o | ' '-.,\
71—F¥— R|  0.0000/rad | MBS |
2 L—ZXBE rr[ 0.0000red | 7 us | S
ARY RSy EV Y re[ o.0000]rd | 7 5m | §
EtherNet/IP
PROFINET e . yi
FI2ILMTOTF L Skl
B AHREF .
ALiE
X, Y. ZEEIZE>T TCP DM EZREL X7, i (ME2EL) BIANT0DEE, TCP
Y=V 7 S VYD LRI UMEL Y EE ISR E AL £T,
Ji 1]

RX. RY. RZ JEIERY 7 AH TCP D& 2REL 9, BE&Z 7FHE RX., RY. RZ Kv
JAEIZHZENROY TRV A= a—%ffio T S EIELZERU ET (1222 21),

13.6.1 TCP DB, HFREHE, £, Hikk

FIARZNZZY T U, LW TCP 28HE L 9, fERI N2 TCP I HEINIZEHA DT
ZZIEY., ROy T7EI VA= a—TERNAGIZAD 9, TCP DLHTE2EZDI2IE. 4
MEERAVZA2Y TUET, HEIRUAZ TCP 2HIRT 2121E. HIRR&Z Y22y T UET,
B0 TCP IXHIBRTE A,

BEINX N~ TCP OIRP L OWEEIE, 7 — IV RNIZHULWMEZ AT I TEAHTE £
ER

1362 725+ 7 TCP

BRI EIT 254, ORY MIEIZT 2T+ 7 TCP 2{ioT TCP A7t w b &MWL
F9, BEIOIYYR (1442 3) HO2WVIEREIVY Y RE[HioT, 77757+« 7 TCP 24

N—Y 3 313 11-39 CB3

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2020 by Universal Robots A /S.All rights reserved.

UNIVERSAL ROBOTS 13.6 [XEZE] — [TCP k]
TEET

13.6.3 T 74 b TCP

T7A4NN TCP Ik, 70V I LNFEFTHIZT VT4 7 TCP L UTHETIHENHY £,
FHLTD TCP &R, TI7ANDPEUTHEIZZYTLT, 774N ML LT TCP 2%
FUET, MATEEROY AT U AZa—ZhdHOT7 A I VIE. T 74N MERFED
TCP #/RUE9,

13.6.4 TCP pii&EDHR

D FF4AN 02:52:41 CCCC 0

BESE 28 /O | n¥
ToP Wik Y—Jbtzr4d—1KRq > FTCP)
HBAM .

| BTCP

R : TCPEREFT 1 —F> ¥
]
%5& | py— | O RIVEHREYEHA
i | FrANFcEE | %E?Efggfé.a?@éﬁﬁvﬁufﬁm:
MODBUS . | - | ’
S f—F b — o | s | RAY b1 EERE
A L—ZBT RY | fm |
AvAp bTufsd RZ | b1 | F2h B2
EtherNet/IP

H= HAv k3 ABE
PROFINET
. _ O&w
F72IFTATT A B b 4 EBE

B A d /REF

| EB:E‘ |xﬁr—v‘/tjb

TCP fZEFEERE. DANDSLIETHBMICEIR TS Z e TE X7

1. TCP fiiE7 «+ ¥ — K2 Xy 7L T,
2. ORY DOIEEZEMANTEE S ZEIRUET,

3. MAAMORY Y a v RAZEHL T, TCP 2404< 2 E 3 DORRLIA[EIIBREIX K,
VIV Hh 75V IVORIBME R REL £9,

4. BERZ Y # MU THEEL 7~ 2@ Y] 72 TCP IZHA L £9., M Z IEMEIZITO I
., BB TDRERNBETYT, MBOEZRNAFORIGAIX. REVE EORE
LED 23RI2ZDY) £9,

FHER TCP 2 ETA-ODORY Y a vz 3 DTHATEN, SENEHTHRILEXD
IZHER T 272012, 4 DHORY YV ave{fHTH2IeMNTIET, fHHEINZ TCP IZHL
TIHREINZBEOE L, WIET2ETNTNORE Y EOfkE, #f, 721350 LED TF
REINET,

CB3 11-40 N—Y =3V 313



13.6 [REHE] — [TCP HERk] UNIVERSAL ROBOTS

13.6.5 TCP HHDHR
Q FFAN 02:52:42 CCCC O
BESZE [(B® [/o0 0¥
it Y=Y &—K41 > MTCP)
B A
I/oRE TCPAHm D ER
Q*g D 7 —Fr—rBRINTLEHA
=X BIRLET s —Fr—mZIFAEFELAEL
TCPOZAME&EHYE &,
MODEBUS
T4—F¥— R |'|
AR A 14y haER
Qv hSuxssd
EtherNet/IP
PROFINET
F7+bTOSITA U
EmAaRL/RE
1. TCP K74 ¥ —Rz2&Xvy TUFT,
2. REY THI VY ARG 7 —F y— %2 IRU 9, (13.12 ) THE 7 +—F v— &
FRICEHTLEMERZMHRL TS ZI N
3. MEERZ XY TUY—UVBEEHZFEHALTY =D HELORIET S TCP »—
T RIGAZ, BIRL 27 —F v—DEER AT ERDZ U ET,
4, HEINZ TCP M@ 2R L., REeRZI 242y TUT, ERU/ TCPITHEHAL £9°,
13.6.6 XA O—NR
By hOY —)VOERE, HE NPTHETIT XY, JOFREEAHETDIITE. HOTFA
R7Z4—=VRZ2ZY TS, HFi-REE2ANLET, TORCIFEZINSZTARTO TCP IZ
BHINET, RATAANEEOZEHIERICOVTIEIN—RIZTAI VA=Y= T I
P IELEX N,
13.6.7 ESHD

W—)VDEMNE CX, CY BECZDET+— IV RZFHLTCHEELET, ZOXREIIEHE
INAZTANTO TCP IHAINET, UENIHREINTWEHE, N—Y 3 Y 3.8 DARNI/E
X NZA VA RN—IVIEELD TCP NDFKEEZYR—NLUET, EHHTLETFEHTERELT
WBEE, 3.8 IBEDE D TIX, TCP OEIFLEFET D EEEIFEAMICIY AXINE T,

I

Y RREREEMEHALUTSZI N, TRV A —HICHER
ET T AINERFL CTHARAET,

N—=Y =3V 313 I1-41 CB3

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.



UNIVERSAL ROBOTS 13.7 [BEHE] - [HEAAT]

Copyright © 2009-2020 by Universal Robots A /S.All rights reserved.

137 [RERE] - HEAAT]

D IFAN 02:52:46 CCcCcC O
mEmE [ B8 [ /0 | 0
TCP #h ORy POEFMEAE
Aft 3‘
|/ OBRE
k|
@ =22
=Y 4
MODEUS FIbF(ET)
T4—Fv— L %+
45'
A b— X817
AvAv LSy Ev Y r +
|
EtherNet/IP ) 0.0
PROFINET L ¥
FrAFFOYF AL 45"
BB iA B R ¥
R OmE R L€ ] ool =]

ORY N7 —ADHMZIEETLH L THEZD2OHMZRAZLUET
i ETERY b7 —ANELSRRINDEEDIZTEI L,
VRNO—=S—IZHIDOHAEMNLES Z &,

BENZFETIVICEIDARY N T —AIZB LN TCIEMEEELZ X8, FCORY N7 —4087
)—RSA TE— RCOEFEZMBFTEXEZLD128D)FT, ZOHEAMS, ORY NOIIEZN
TR BEIFIZRET A ENEHEEIZRY £7,

O g

ﬂ:

ARy b7 —AZIELUSEAMTRNE, RERILDSHEIZIES)
U, 27V —=RIATREVEMUZRHZORY 8T —ADH)
<HGaEMVHY £7,

ARy Y —AE2ELRT—TIVELBRIEAMNT 256, ZOEHEZLES S HEEDH

DEEA, ZZLU, BRY b7 —LA2 XAEAN GG ’PE$E HEAMT S GA, £dA

EEMTTHERAMTDEGEE, MUREVEMEHUTINEEETLIHENHY) 7,

B ARORZ IE, BRY Y —AFEANTOAEREMTY, HEAHO L2 3 D20

RE I, AEZE KA (180°), BEM (90°), JK (0°) W UiE L &9, Tilt (IR) AZ ik

ERDOAEEZHEL 7,

B FEOREZ V&, BRY b7 —LADOHFEAMN T 2 IR I ET, EREOFEAMFI-HIED
WZEHI2EDTT,

CB3 11-42 N—Y 3 313



13.8 [RERE] — [1/0 &FE] UNIVERSAL ROBOTS

&

ﬂ:

ﬁw&apﬂi%ﬁ%b1<t*w TaT I L —HEIIRER
77 A NVERIFEL TRARAAET,

X B ] [1/0 &% ]
13.8 [REHE] — [I/0 FE
D IFAL 02:52:47 CCcCcC O
BEDE [ B®R [ /O | OF
TCP #
Pa—
HEAf T [Fron [~]
O E
! AR A B
Q e Difa] digital_in[0] = Do[o] digital_out[0] =
— DI[T] digital_in[1] % DO[1] digital_cut[1]  Prog-Running
DIZ] digital_in[2] Start-Prog 5 Do) digital_out[2] 5
MODBUS D[] digital_in[3] Stop-Prog DO[2] digital_out[3]
S DIf4] digital_in[4] DO[4] digital_out(4]
DI[5] digital_in[5] DO[5] digital_out[5]
AL—ZBAT DIEE] digital_in[6] DO[A] digital_out{8]
QuRY ESykvs DIf7) digital_in[7] DO[T] digital_out(7]
EtherNet/IP o o
PROFINET EfMEER 1/Q & Tl
_ _ | L2uz | | -]
F72NFFAST L
BALH/RE
TR LFROF I
FO4 5 A FHRICHgh, FiksRIzLow |v|

[/O HEMHE T, 1—¥—ik, I/O X732V O—)IT, I/OGEE2EHRLT V¥ a v E&E
TEHLIENTEZXT,

ABTEHTDE 7Y a IZFROD & 574 1/0 OFFNY A RINTHWET:

o TURINEHE AR, R ATRE A B LY —)
o T OJREME RSB LY -
« MODBUS

o ARV VAR —(T—)VEL I BRI —RHRL Y AL =T — IV R
INA(f : Profitnet 8L OA —H 2y MIPARY) 2BUTTY 7EATEET,

1381 I/OfEH&A 7

ANBLIOHEIDE 7Y 3> TY ANINDESHEHIRYT 12, HEx EROE 2—%{f
FAUTEEXA FIHEOWAEFRIV T UV EZERHLET,

1382 IA—HY—EHEDOLEZEI) YK TS

Ry h 2> THEELTIBIESVAMEZETTLLONE AR ICEHET S0, Ahb
S UHIJME S DA & BfE 2 BEN 1 S Z & ATTEET Y

N—Y 3 313 11-43 CB3

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS 13.9 [ERE] - [Z42]

1. WEDES % ER

2. HH FHDTF AR 74—V REZY UL ZHREL T,

3. ZHiET 7 ANNKIZ) Y hETRICIEIV TRy TUET,

— MRV VAR —IF A=Y - EFHE L., OV I ATHHATESLSIILET (0F
D, MBSV REZF T A9V ROFMARRY) Wait & If I¥ Y RiFThTh (14.10) B
O (14.17) ICTEHMHAINTVET, HATOMNWZ—BHRL VAL =ik, RTT ¢ & —Hf
DABERZHEIE L 72 —=12H) £7,

1383 1/O 727> av& 1/0 & 7Hlf
ANBECH AT 23 ay: Physical B & U Fieldbus 7Y &)V 1/0 #HLT, 77> av

VR YD, TOTITLADAT—RZAILRIETDIEMNTEET,

AR ANT 7Y a3 V2RI £,

o Bllh: ERITYYTOEEREDTOY S A%BENE U IZHEAL T,

o (Fik: BRIV ITOEREDO IO I LA%FILLET,

o —HHFIk: LRTYYTOEED TSI LAE —RFIEL £T,

e Z7V—=RIA4T : ANDBEVEE, BARY METZV—RIA4 TRV ET (ZV—R
T4 TREVEHEL), ZOANE, TOT T LNETHTH72Y, JOKMIZEL-
T7V—=RIA ITNHFAINBZVGEE, e £79,

gk
Start A7 7Y avEMALTHWSREIZERY hAYE X/
LBE, Ry MIZo T s s A EETTIEICD-oL< ) & T
T LDOFEGDT A KAV MIBEL £T, Start ASIT7 7 =
VEMALTHAEIZORY M —HE LI N AEES, OEY b
W27 TS AEHERTIENIIP oY) & —IHs kX N E
~BEIL T,
HRATRER MY 7Y a v ERIZEHL £,
o EfFLTWARLE, TLowl 07T AREN [F1E] 7213 T—EIE] OBA,
THETT,
o HIFLTWAWE X, [High) 707 F MRED MEIE) £7/21% [—HHEIE] D5E.
HIEE T,
o HITHFIZHE - EILRHTE - 7075 REDS TE1E) F721F TSR] O5E. |
TFETT, 70T I LNFEHFINTHDI A, BT,
o SHENIVA BB I NAZMBOMEBLIEES LRI EDY, TOM T O T Al
FEHRINET, T 7T LO—RHEIEE U IFBEILZ TV, 7OV ZADIRFEZ MR L £
ERS
/O 2 7ay ha—): Zofth, HH% 1/0 &7 LT (FRTI3—0DHMN, 234V —
A= 70 7I3—0MGICE>T) GlETEEL TN ESINEELAZY, BRY hJ0
I LATHIBEILZYD UET,
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13.10 [REHREN] — [£H] UNIVERSAL ROBOTS

13.10

[BREEN] — [28]

D 7F4AN 02:52:47 CCCC C)
(Fas5s [ammE [ #&% /0 [nd

. REREEH

w|ALM

T - | &

|/ OB E

@ %2
8

MODBUS

T4 —Fv—

A b—XBT
ARy b SoFxd
EtherNet/IP
PROFINET
F7NrTOSFL

Bim A/ RE

ngnn || wons || we |

ZEREITH CAERR S N2 BRI E R ELME I NEFH O T T T AEBO LS ICHEAI N
9, RERELEIE, T T LAMZIEUTHBLZGE, BRY M7 —AFAEI Vb
O—)VARy 7 ZAD&ERZY > /xdb e THUEREZ ANZLATETDOMEZRETL L0
THRIKTT, TOHMLEIFRERTE —HITENINSE 2D, T 0TI LATRUERE
TS T,

BREIEEMERRELT D
B4 -

‘i_var_1 ‘ - ' |

| ok | | #vven |

FHERZMTE., FILOEBBOMBELOH 23XV DPERINET, WTNLDTF A b
T1—IVRERYFTZHILT, HHIOEERMDANNTEET, FILOHZEIDRZDA VA
N=IVTHEAINTORNGEDA, OK REVEAY TTEET,

VDA NDERZBFARRUTC, HOREZ )W I TEHI LT, REZELHOE2EETS
ZEMTEXET,

BREYIFRT DIZIZZTOER % EIRU CHIRZ XY T U T,

LA AR LD, RERTERE ZORE ST 2OICEETAINENRH Y F
—3—0

MERELREZTOMEIE,. 10 2FIZEHBREEINE T,

TS AFRFREREEHAAA, 1 DU EDOTOT T ABBIZRERCER G —4MN
H2GE., A=Y —IZ, 7077 LAEEDORDOVIZFA—ZDORERELEEMHED D, /2135
ETE2ERL HEFMIZEETE20DN2DODBREN IR INE T,
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UNIVERSAL ROBOTS 13.11 [gk#E#&E] — [MODBUS 747 Y b 1/O #&iE]

1311 [&&E#HE] — [MODBUS 774 7> b 1/O i%E]

S AN 02:52:47 CCCC O
BESE [#® (/o 0¥
TCP #8: MODBUSZ 514 7 > Ml/ORE S
g R 10.0.0.2
\Pz‘ 10.0.0.2‘ Oe—4srevribE—F
et [=]
@Eﬁ o‘ oHlﬂ)z&’—Hj?J ‘vH ‘ISHMODBUS_‘I ‘ =
=
P [Hz] MODBLS ZL—F T KL 2 ﬂ
MODBUS
GEHM [ms]:----, FTLT Y9 b0, Y7 TR FC%kE: 0, Ave. resp. -
po=v= o D FLHILAN ‘v‘ 2GO‘MODBUS_2 ‘ =
AL—ZXBT
T [Hz] MODBUS ZL—FT KL A
QuAy bSoxwd
GEEm [ms]: -, FA LTS b0, 7 TR RC%: 0 Ave. resp. -
EtherNet/IP
PROFINET
F7#lrFOSF L [v] sl R A R +

BARH/ BT

ZZTIEMODBUS 7947V K (RAZ—) [E5&2RETEEY, MODBUS ¥ —/N\—(F 7
EALV—=T) NDORRELZIP 7 RV A ETOHESKIE. A /HIES (VWIAR—F-ETY
Z)) THERTEZT, HESICHENOLFIRHY, TS ATHHATEET,

[Refresh ]

ZDRZVEMLUTTIARTO MODBUS itz ) 7L wyalEzd, V7bwyyagde, ¢
ANTO MODBUS HED B+ —HER L0006, FBOERL £9. MEHERIZTRTIZY T
RYOEIC

[Add unit]
ZORAVEMUTH LW MODBUS 2=w MZEBIIL 7,

[Delete unit ]
ZDRAVEMHLT, MODBUS 2= h&a=w MIBIMIN-ZTARTOESZHIBRL £,

[Set unit IP]

ZZT,. MODBUS = hDIP 7 RL ANETRINET, REVEHMLTINEZEHFL F
-6_0

V—=rrvYyI)IE—NR
HAIA T a VANERIN TV S GAEDAMHAMETY, (13.11228), ZOF v IRy
I A%EIRT DL, Modbus 774 7 Y MIRDY 7 T A N %3EDRNIIGE % F7/2 81T LR
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13.11 [gk#E#&E] — [MODBUS Z7J4147 ¥ b 1/O #&iE] UNIVERSAL ROBOTS

DEFA, ZTOE—RIZ, —HO7 =V RNAZ21=y NTHEBEMITFLENTVET, Z0x 7
VavEAVIITL L, HEOGESRHIGE. BEUINRHIZIT S EROBEZ SODD I L
MCTEET, V=T UV Y LE-RIERDOESHERINTVIGE. EBRIIZITLEFEZTD
BEODBRNGENHY) £T, EBOGFSOHEIX, EEMEILVHRTLIZILATEET
(227vav1311%22), EBOESOHEN MHHE] Roy 7& 7)) A NTHREINDS
EOEDUTDEE, FEA VI —2—0#EOIZEbY) £7,

[Add signal]
ZOREVEMLTHEYT D MODBUS 2=w MIES28EML £,

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

[Set signal type]

ZORAY TRV A= a—%FHLT, EE5XA TE2ERLUET, FHATGERZ T 7L LA
To@EY) TY .

FTIRIWAN: TYRNWVAN (TA4N) 11 EY MET, BEDT RLVAT —IV RIZIEES
N7 A EdD MODBUS L= h 6 HiARONE T, BEEED— R 0x02 (fEBIA 165
ALY ) ZEHU XTI,

TRV FYANVES (34)) F1EY FET, Gx23ME00nThhcHRETE
F9, TOHNEOHEAIF IV —IZLoTEREINTVETH, Z0HEIF)E— K
MODBUS =y IS5 ANONET, ZHIXEEEED — N 0x01 (T EEAEY ) 2
ERINEZ2EHRUET, ORY M 70T 5 A& > TE I set signal value 78X
VEMT I THARRELUGA, BEEI— R 0x05 (B—OA NVEIIAA) BTN
BEEHINET,

VIAR—= AT VIAR— AT 16 €Y F&ET, 7RVATZ—I)VRTEEINZT RV A
MOGAWMONET, BHEI— R 0x04 (AN I AKX —FARY) MEbNET,
VIAZ—=WH: VIAZ—HHIE 16 EY NETIA—HVF—DERETEIET, LI AX—fElN
WEINDHIZ, ZTOMEMY E—F MODBUS =v b HiiAMONET, I idH
AEO— R 0x03 (RFFL Y AX—FAIY ) MEAIND L 2FKRLEY, ARy b
0275 AT &> TE L set signal value REZ VE2#TZ L THOEREL ZGE. BEHE
I— R 0x06 (E—L I AX—FEEZIAA) VY E—bI MODBUS = NIz %ET D

ZOIHHINE T,

[Set signal address]
ZDT7 4=V RIFVE—BF MODBUS ¥—NN— D7 RV AZRLET, HiELOTVYF—%
ALT, XEXERTRVAZERNLET, AR T RV AL, MODBUS =Y hD A —
H—HERRIZE D RARY 9,

[Set signal name]

HIE EDOT Y F—2fHLT, BRICANHEMNTLIENTEET, 04 F5% 70
77 ATHERTDEICHCE T,
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UNIVERSAL ROBOTS 13.11 [gk#E#&E] — [MODBUS 747 Y b 1/O #&iE]

[Signal value]
ZZIZ, BECEEDENRERINET, LIAZ—EE0OHE, HIIFESR UEBRTREY
nNEd, HHESDHE. REAVEFHUTEEULWMERSHEERET DI ENTETET, LY
AR —HHDGEES, 2=y MIEFEIADMIIFELR UEHTRITNERY FEA,

[Signal connectivity status]
ZOT7AaVIE FEEEHEEICHARY /FIAATELED (), 2= "R FHLRVIGE
2950 FRFERETERVD (VL —) 2RUET, MODBUS OHIMNEE %2257 5 &,
BEI—RPEFRINET, MODBUS-TCP HIAIEE 1L, RO@EYD TT :

El: RIEBEK (0x01) 7 T) —diZZE L2 Z OB I — Rk, Y—N"—(FAIEFALV—7) T
DFEFWHFAINTHERA,

E2: RIEET—47 RV A (0x02) 7 TV —HZZE L2 ZOBEI— R, = 1"—(F~FA
L—7) TOELGVHFAINTHERA, ANUAEET RVANY E— K MODBUS
Y= N—DFEIHIEL TN NEI e F oy 7 LET,

E3: AIET—41H (0x03) 7TV — T—X 7 =)V RIZEENDEIZ, —N—(FLEFALV—
7) THAINZMETEDY XA, AN UAESENY E— MODBUS ¥—/3— L
DIET RV AL >THIINE D e F v 7 LET,

Ed: AV—=TFNA A - TT—(0x04) ¥ —N—(F2IFAV—7) BNERI NN % F 7
WCREUEEATRAT S —T9,

E5: @K1 (0x05) Y E— h MODBUS L=y MNIEbN 7B IIv7av Y REHHTS
Rk IR T,

E6: AL —T7FNA A - EV—(0x06) VE— K MODBUS =V MIEbNzT DT I3V
AV REPATRHEAHERT, AV —7 (=1 —) PEHENEARATRETT,

[FEfiA 7> a v RRT D]
CDF VIRV I A&, REFSOFMA T 3 VIBRR/FEFRIZBY £,

AT a v

Update Frequency: 2D A= a—I|3ME5OEHFHEDEHFIMHTETET, ZniE, VE—bH
MODBUS L= NI, E5EDFAIY £ 7/21EEHZIIAADZDITE S NS BROHHE
TY, HENIREINTWSIHE, MODBUS MERIEX modbus_get signal status,
modbus_set_output_ register, ¥ & U modbus_set_output_signal A7 1) 7 NMEREE [Fio
TAY - TV RTHBINET,

Slave Address: 2D 7 F A M7 =)L M, KEDFEFITHINT D EKRDZODRED AL —
TT7RVAEHETD-OICHEHTEES, ZOfHEIX 0 ~ 255 OHIFH (0 & 255 &
) THRIFNERY) FHA, T7AINVRNE 255 T, ZOMHEZEEL-GEE #HT
MODBUS 711 ADXY =a 7 I)IVEFHNT, AL —T77 R ABHRIZBEHENE % iR T 5
ZEEHBREL T,

AUV SR EERT D TCP s 7 3, FHOER S Nz,

PRI TCP #keIkin,

JEEHER [ms: | MODBUS O ZERMEE I N, 6B E2ZET D ETORME, Zhik, BEra
SIBRGEDAEHFINET,
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13.12 [BRERE] - [71—F v UNIVERSAL ROBOTS

Modbus /837y hIT I —: ZEULZNTY MIEENDZ T I -0 (BHMAEX. F—& /K14,
TCP V7w hLT—7KY)

AALT YN IREBELNRI 572 MODBUS ZERDE,

)7 T A MIEB: VY MRS R 72 OFBETI RN 2723y MO

EEROREE: 75147V (RAX—) Y TFINVAT—EAATY TTF—NOEHHHE, 20O
X, —N—0SuEE2ZETI2-CICHHEINET,

FRTOHT VA —IFHET 65535 ETHI Y MUAEOIZEY £9,

13.12  [REHE] — [71—F v

D 771N 02:52:51 CCCC O
Jod5h |BRERE | BR | /0 | OF

TCP HAL 74_9-_?_
Q q §

BN
|/ OB E
& =2
T

MODBUS

74 —Fr— f
<=2
W=k

2 b— X8

AvAY RSy F Y I_;

EtherNet/IP

PROFINET

FI4LrTOSFL

BHAH/ R

T—F =ik, SHBOBED/ZOIZOT6N-4HE, TBRY bAR—ZAIZE#ETS 6 DD
FHEIZEDR—X (L fAH) TEHEINZR/EYDOERETT,

WL OO RY N TOT T ADY T )8— K&, ORY N T —ADNR— AL DR ED X RY)
WBE LU CTHRITINDEETHERINTVET, INSAEMIE. T — T, TOMOBEMIH.
J—2VY—A, IRy, NLwh, H{EEE TS5V 7, 38R, oy b7 —A
B HEFETDEDRENEZLNE T, ORVITIEFEIZSZODDOHEFIEEINZ T 1—
Fr—0NhY) ET, TNETND T —F r—30RY v 7 —LAEORERIZE D EHF I NZR—
AWRHY) £,

o N=ZAT7—Fv—i&, ORY "AR—AHFLZEESIMELET (K 13.1 2R)
o V—ILT7 4—F v—IIBIED TCP bz B fEL £9 (¥ 13.2 ZHR)

A—YF—EHRT —F v—IIMEEHEFED TCO ORIEDR— A% HHL TS AEE A UTMHE
SFenEd, ZHEFoFY, - —-EGF 7 —Fr—DEgkE, 7J)—RIATE—REM
FAUT, 2308y b2HFLEOR—AITEITT T —F vyr—DOEHEHRTED 0D
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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 ¥—

ZrTd,

TA—F ¥—DR—AZEHT DI, 3HEEOGENHY £F (M, EiR BXOFEHE), HW
DA 2 &BED HiEE, HANEYORBES JOBEZEMHICE Y B2 £9, —IR—#&H
2, FVELDANRAS Vb (ERS K OMH) 128 & D07 1—F v—DVRFE DK KW 3
ARERGEIIBVWTHELWNEINET,

EARI Y RY DA% &V IEHICERT DI, BT —F v—T. HKDE ) WL
NE2HREEBLET, 70— Fvy—b, BEMIVARVEERTIRICHHATET ETH, 21—
Y—IZ TCP & A VARV VBBET D AT 2 BER DY £7,
T—TNVDR—AXEEHETDIEOIEIVELLOMEMATLZE NS Z&iE, AAENE—O
TCP O HMTIHALSAY Y a VIZEEDVWTERINDIFEELERLUET, H—0D TCP S
FEREETCOREN L)L < RY £7,

BB T4~ FYy—EHZFGIEIIDODVTHIDICIE (7 Y3 v 13.122), (13.123) B8 & U
(13.12.4) 2 ZELS 230,

13.12.1

7 1—F v—DfEH

TA—Fr—NA VA R—IVTERBINTVDEE, ORY NOBEICERX T2, 1
Ry N 7077 505 (il Movel 83X MoveP IV Y R) 7 4—F ¥y—II/LT (k7 >¥av
1448018) TO 74— F¥v—%2BWTDLNTEET, €595 2T, BIZIEEHROORY
NAT—=2avRbd5a. 7075 AOFEITHITHGEYPKIBICBEIL 256, 21304
YIMMEH N Z DG TR L ZGER L) ORY N 075 A2R8BICHEAEIES Z LA
KEzT, HEHOT —F y—%2 BT T, TORNEYLOMNTOTO T I HMIZED
BEITARTHZNI LR > TBEITLZ 22122 £9, FLWIE (B2 Y3 13.125) B
KU (13.126) TITELS 23\, Va afEe UTHREINZT—Fvy—E £z, BH) &7
(B2 ar131) ki3 A=A 5 ¢ Z—@if (122 2) TAHARY M2 FHTHEHIED
LBEICAERRY =TT, HDT—Fr—2PEHEL L CGERINZGE, LEBEIB X OH
BN T 2BEY — VR A VSRR N2 7 —F y—2ZMTHEEH L (1312 21) 8L O
(13.1.3), TCP JEfE% HAINY £3., flRIE, T—TUNRVEDDT—Fy—L UTEHI
n, BEIZ T TREL UGERIRI W56, WERBEIRE (DY /N G/&, Hi/#i5) A
T7NEOMMELTRARY hEINLDAMIZBEIEET, MA T, TCP EBEXT—
TIOVRENIZHNE YD 7,

FHTDLH

ZDRA VL, 74— Fyr—D&R#EHL T,
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13.12 [BRERE] - [71—F v UNIVERSAL ROBOTS

EI]I%S
ZDRZVE, BRINZT —F v—&, BIRLZWT —F r—DY T 7 —F y—2HIRL
i—é—o

D& R
BIRIN B %2, 3D 75 7407 ETRRIEDZNEDIDZEIRL 9, ZOERIK, K
i & BB E I EEINET,

/\\\ODQE

COMEEERR VEMALT, BIRINZT7 —F r—DHRERPEFEZITVET, BEIZ T
(B2 arvi13l) MEFIERIN, 71—Fvr—OHUWNMIEEZRETD I ENTETET],

Y a J A fE
BININ T —FY—%2VaJaRIlTdnEI0&EIRLET, itk 71—Fv—
WHEEBIHE D 7 —F r— A= a— IR RINEZNE DI PBNREINE T,

MRy 2 ZZIZBHEITDH] REVOfH

ORY MEELXICBEITEZRA V2T L, ORY N —LAZEBRINSE 7 —F v—IZBH)
TEFET, ZOEHDRTHIFIZ, 74—Fv—& TCP DFEERAMN—FHL £,

13.12.2 FH U AL

HARAVEMLUT, A VAM—IWIZE T —Fr—28BINMLUET, ZORT—F =130k
Ny —LDLEBERFZIEZ7O—)IVR— LR EEZELET, K7 —F ¥y—K— XL TCP
DRIV avEIUARE LUTERINET, .

D IrFAN 02:52:54 CCccC O
BERE (B8 [/O [0/

s 1
BAf Q.Q.&

|/ ORE
@ ze
=
MODBUS
T4 —Fv— #
~—2

W=l

K] ;
A L—ZABE J" -
AvAv bSuxwsd l._’
EtherMNet/IP

PROFINET

F7FNFFASF L

v smET Z Z i8R LOREEET B
(=LYt V] &2 s = Lee |

[ =
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UNIVERSAL ROBOTS 13.12 [REXRE] - [71—F v—]

13.12.3  #Hr L\ EAR
EARRAVEWUT, 1 VAMIVIZER T —Fy—%2BINMUET, BRE7—Fvy—ldn
Ry MR8 BEOHDEMEERELET, (Bl : TN VEHHHAKRY), BEIEIXpl
& p2, MI33ITRT LD, 2D 7 —F r—RIDHEE L TEHEINET,

Figure 13.3: Eff 7 1—F y—DEH

M 13.31ZhHD &1z, Zodhk. 1 BEHOEMS 2 BHOAIZMEM, EHEOBERD Y i
ZREREL 9, Z#hE, pl @ Z i SEMRICEAREEHAORE L EHZINE T, EHIEORE
HERDAEIX, pl OfELELTTY,

D 774N 02:52:56 CCCcC 9
BERE (B8R /O [ oY

-

[ T E_T
8 A QG Q

|/ ORE

@z
Ed:d
MODBUS

T4 —Fv—
~—2
W —JL P
¢ /B
Ko
K2

2 L— X8

AvAyY bSFovFrd

L
EtherNet/IP \
PROFINET
[JsamzET ——
FFAbTOTFL - WlvasaE __....L:m

] 1l I
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13.12 [BRERE] - [71—F v UNIVERSAL ROBOTS

13.12.4 SEH 7 —F ¥v—

BREHEEZHHLTHEETLIHA, FLET-TNVIHNEBEZ2TOBR L, @EED 7
V= ADBERIGEIZ IO T +—F v— 2B R U T,

SEE DB
1. AV AM=INTT1—Fr—%ERLET,
2. 7 —Fy—TCYHZERL 7,

SETH DHUR
FHEARL Y MU THBOVHZFERTD5G. AV A7) =2 - TA RBFEHOERZ Y
R—bhULET,

1. FUDDER
2. BARY MNEBEX T TERDIED X HiDFZEHL £9
3. OARY NEBEIETTERBDIED Y HIO Az EeHlL 7

FHEIK, AFOEIZMHUTERTLDT, FORIEOM®EY, Z filldk X filie Y fifids 21
EoTERINET,

e
KR N T E AR SE I U2 WIESE R X o 5o A s BEUR
TEET,

M) 2@ R0 TEOEE] 20 CTHEFOFHICEEZMAEY, TORTHEHUNA R
2L THBEOFHZ2ERU £,

13.125 #il: 7075 AOFHEIZFEH T +—F yr— %2 EHT D546
ORY NIV 5 ADOEBOEANTF— T IIHFLTWB T T r—avirbhd el
T, M 134 1F DA KA YD wpl 256 wpd NOBEEERL FT,
TV = avii, T—T7IINVOMENMIBICERDZGEIIEWT, TSI A2EROD
Ry NREIZHMEHT 28R UET, T—7IITHAN U ZBENIIZE<E—TY, ZED
BRIZ, T—TIiEZ 7 4—F ¥y—Pl L LTELETDHIL T, ZOMNEZEZHE L THEICE
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UNIVERSAL ROBOTS 13.12 [REXRE] - [71—F v—]

ORy N7 A
MovelJ
S1
MoveL, # 7 —F ¥— P1_var
wpl

wp2
wp3

wp4

Figure 13.4: 7 /—F ¥Y—FH L DG L INTEY, 7—F¥—2LHITLI L TFHTEHTED
42020 A KRA Y NEFROHMAR T T T L

RTZBZLIz&D), ZTOFH & HEMIZHER XN TWS MoveL I Y ROH D T T Lk,
T—TIVDOEBEOANEZHNTCHREZEHTD23T, BHIEMOORY MIGHTE X
ER

ZOAVETNET IV =y avilB DT +—F r—IHEHATE, EEERICET
5 ZDMDIGI CHRERMNRRDIGETHH>TE, ZHOORY NTRUZ AV 251795
FZWMEDHZ T OIS N EEHTEET,

13.12.6 #l: 7 4—F r— R — X @YIZHFT 255

BED 2 A7 2 FET B0, TRy FEREDSE—Y TF— TN ECBBT 3 6EDH
B, MUY TV r—y a v ERE L BE (135 ),

e ¥
s
wp2 ‘é; wpl

P1
"
= wp3

wpad

Figure 13.5: [ 7 1—F ¥y—IZHX R 4 DO iR % KD MoveL ¥V R

aoRy N7ar7 A
MovelJ
wpl
y = 0.01
o = pl0,y,0,0,0,0] S
P1 var = pose_trans(P1_var, o) P R
Movell #7 4—F ¥—: P1_var D e Sy
wpl
wp2
wp3
wp4

Figure 13.6: -l 7 +—F y—~DF* 7t MM

PLIZHFIBUZZBEREE o DA 7y MILoTHESHEYRINET, ZOHTIEA T
Y b2 Y AEIZ 10 em ICRELTHET (K136, A71Y b 01 BLU 02 &), TN
I&. pose_add() F7zi% pose_trans() A7V 7 MEBEER AL CTHIE Y +—F y— 42 #ET5 2
CTCHBETEEY, A7y b2EMT2MRDYIC, 707 T AFEFTHIZHDO T —F v—I
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1313 AYRY hI Y F U THE UNIVERSAL ROBOTS

ORy N 7075 A
MoveJ
S1
if (digital input[0]) then
P1 var =P1
else

P1_var = P2 |
MoveL, #7 4—J ¥—: P1_var ‘)\‘
wpl -

wp2
wp3
wp4

Figure 13.7: — DD FH 2 6 JIDNEEHADY) Y & 2

PYOBEZDZILHHHEETY, TOHEZUTOHIRU 9 (K13.72H), Z 2 TlX MoveL
a7 Y R Pl var DHEHET —F 3y—», P1 L P2 D 2 DOFEEEHTEI YA a[gETT,

1313 IVURY NIV ITHRE
TYRYEPRE TR, BA2 AOMED I VAYEIELRETS L ATEEYT, VAT
ROV FRUITH/ETIE., 77V a— NIy I—X—FHFA VIV AVRINTY I—X—7
LONCHEM IV ARY XM IV ARY TORY MEETZ LS IR ET 2004 T =
VERATEET,

AVNRY NG A—R—

AV IZVAVAN] Ty A—E—ETIRIVAID 005 3ICEHRTEIET, T14YXIL
5D, 40kHz TEFINET, DAY M, BRZVI—X—(AH» 2 2
ME) ZEHLUT, AVARYOREL fAZRETLIIENTEET, IUAAYDLHAN
—ETHIHE. BHADNZMHLUTCER, FTREAZEFABOTY Y2REL, Oy
DEEEZRETEET,

N7 7YY a—h) TV I—-H—|d MODBUS {55 %@L T d & Z LA HAETY ., ZAU
ik, 7Y 4V MODBUS i %k % HENRET LLENHY £ (7Y 3V 1311

L,
ZI8),

NIWRVIINT A=K —

CTEARI Y ARY | ERR T Y ARYRENINZGE, A VA N—IVDT (—F y—DEH T, 2V
RYDFEERHET D720, EM T —F r—%2RBETIHENHD FT, 7 1—F v—
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