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Program
myProgram?2
Status
Stopped
Control

00

O Normal

Variables

Name
avCycleTime
counter_1
counter_2
cycleTime
discardedParts
errorDetectedl
errorDetected?
lastError
maxCycleTime
pickupPosition
preparedParts1
preparedParts2
producedltems
subCountl
subCount2
totalParts

~ Value
5.451
S|
0
210,125
3
True
False
"Device Jam"
7.234

pl0.14397, 0.43562, 0.59797, -0.00122, -3.1167, 0.0389]

30
43
12
4

13
75

O Show only favorite variables

Variables

Program

myProgram

Status

Running

Control

O Running

Name
avCycleTime
counter_1

counter_2
cycleTime

discardedParts
errorDetectedl
errorDetected?
lastError
maxCycleTime
preparedPartsl
preparedParts2
produceditems
subCount1
subCount2

totalParts

~ Value
5.451
3
0

210.125

3
True
False
"Device jam"
7.234
30

43

;2

4

13

75

O show only favorite variables

=14

Simulation .

~ Description I

Average time for producing one item (min) ~

Measures time to produce the current item
(sec)

Total number discarded items

Machine 1 has an error

Machine 2 has an error

Type of latest encountered error

Maximum time for producing one item (min)
Number of parts prepared by Machine 1
Number of parts prepared by Machine 2
Total number of produced items

Total number of prepared parts

Simulation .

152

UR20

H o
I 7T.

Copyright © 2009-2025 by Universal Robots A/S. 2 £ & 2|



XE2OY

11.

UNIVERSAL ROBOTS

R

PO CHAL AL E = U LICH:

<

FAHLE LA S X

[

ESPN

al
=<

LI Ct.

LI Ct.

3

LA SXNBHEO MIHZ H

2H
=

. L R -
MH ) -5 oy " <k
Al o B IR o
) il K A=< M
o+ M R0 35 =< =
i I o <O S =
= @ A w0 O A
o © W A =7 =
I AR
8 g " oo™ |T 75
W= = o = Tl W = A o U3
Y o3 n - Gl — -
G omm | 0N @ oA oA |R Mgl
Sme | Oy B g ue 0w g
T o< _MI_ WS = g3l < ]RK =
Wsw | o Wa (B w gl M= Wy
ZEw (W R gIgWl ol =5
q R ﬁ_ ) xammMaj: ol ol S <[
= - M o~ M o~
ol A Al
=
Kio
= R <
= Kio ol

"S53 2 =& S/VSIoqoy [esieAun Aq G202-6002 © WbLAdoy

153

UR20



R
MNREZ2IY 2 UNIVERSAL ROBOTS

N2.9xX2 2013

&4 ZT2NHS AHGI Hl 2R LS SE AN AXNZ0ISHOFSHA U, Z2 0 =
Z20N 2RO AUCNZUEZ NS ZIRANZ 2R 0= A0 M A AEHTH
AXNZT 2R OIS S 2R LIS ZZ2JH MNEANZ0sg +=A=ZRE20

g EZIS AU AOELEZ 0| SELILCH.
OS2I L0 BRI ELZZ0sg = ASLLT
s XEBM OIS TCP, I ZX EE%IOIE‘&'EEEE’EEHH 0l S0l & & &
JlEM Z2 0 e S0l HFE Lt
e IHMAOEZLE=KFLE=SwitchZ2 18 E2l =& WOl ASLICH
flfé 1 SICIOMN A &S SSLI.
=1 .
0l E & 2. Footer0il M Play £ = 21 Move Robot into Position 3t & 0ff 24 Al A & L| Ct. %5
o0l o 3. StHS XNE Ol et HLIMOIE E AM R &S HEELICH o
Al A 3t "
A Ul
p) o
)
ER0 =S2XLSANEAXNZ 0lSotcdH S SE AEUHIA ZRS:2 0SS LICH S EA <
s S OHLIOI 2R E2 ot SAYS BEWHSLIG

@

Z Qo 20U CHE HHIJF &
LOHLIIOI & = Bl ot 2 20| =S} SSotA &) ™
ol

sAE = UAF U

Qi 0 o N
= 2 o

Copyright © 2009-2025 by Universal Robots

=3 S S=dSEFFEBL/EE A AN L ZAE AXN HEE FHOIH 22
22 0lsg2 U= 0lS 2AHUM HAMASLIT

ANET 23 A 154 UR20



R
UNIVERSAL ROBOTS s

N3 Z=2 18 B AFS

&y D20y ge R IR IS A D HASE X YU SN R I =0l
QA& LICH
c AR 2R T2OYN FNST S Y D2V LTI ASU
O RIZG Y IR, N3 L LB CEUSS ASE + ASLID
c QEZYEEZRIBH FNHE A US T2 LS IH0 TN USL
Ch.

o M

o
T -

Copyright © 2009-2025 by Universal Robots A/S. 2 & & 2l &

ois e
T 8% EEJE.:.“
=
N @ MES==. 0i71M B20| S HES D2 IY 4 YSLIC
ys 3 TS
Sug T2 PUsE 32, T SSUM LTS MY HE S)t L2 S0 et
El=E HIE
AR we 2% 20 g
me aQ
.
Halt -
e
A Ik

Z0
PET=pE

> dea *3 o xepED

O M2 3 ARA F7t
B T21%0| $73OZ sh=(Loop)d

UR20

155



MREZ20H

IR
UNIVERSAL ROBOTS

T2
Ezl
R 1 x #e o3 0| ol AR -
Sllojzole 2 v 2gozam ==
st 3 9 b Move) D
4 ® Start
7| 5 s @ A
= : e B T
7 @c
8 8 op | EX WY |
Halt [} ®@E
=
Ho|RE 47
@ ol =ei=0y 33 EEL -
> eyma) O HiXgo= 5§ FOIE &
0 60
80
[+ ] untr 22
Z2y S U0 YEDROYER TERR pEE TROB LCotEgE D2 0He
L e =)} Ay = lsUbt
- B2 PHE Z2OYM LS LpMOZ AX EAELUCL
c Mg 88 2203 = aMoz 24X TAELUCLCH
ANEXR YA 156 UR20

OF
iy

i
uy
]|

A/S.

Copyright © 2009-2025 by Universal Robots



o
T -

Copyright © 2009-2025 by Universal Robots A/S. 2 & & 2l &

R
UNIVERSAL ROBOTS

MAFE20d

D208 E4dZ2)ALCEMNHEH 2 R EIZ A SES et = ASLT
A HA
ols
1 X s 23 o) o P
aoizsie 2 vl 2 m2 0 20| EoIE DA 23| -
= 3 ¢ 4 Move) D
<= 4 @ Start
et 5 e@a
s . [on I
7 @c 1
fpe] 3 @@ | FEZ Wz |
Halt g @E
<
4
mo|2c 43
0| ZQUE0H HZ| 37 Di7HH v
3 a=x QO urigez =3 ZOlE &
0 60
80|
'.bexl!m: 'Until'-’i‘—?l
T80 2 S M, 8l = X2 ot0l2
S 2 HAEUCL
A=t S aE R 2 ZASULC
D20U NN UA=ED 00 RS Hol M AN D A= HBBES =R > USLIC
M BHE SEFITI/EZNHLCEAMS 2T JASLICGLOLSHHA NN ZZ2 0 S EF Y
S 22080 US I S LULC
UR20 157 MNETFEEA



MNAE20

I
UNIVERSAL ROBOTS

N4 2= ]

&4

=
o
Eel
£t
ol Ot

o=

=
e E 2| E "}
T2 )HED StH A= 002 AIEoIH EZ2 JH EL ) o=l 2 )& L &
= moE & USUIC

T2 S E HOAN UqAs =

M EHA Y RO (B B ABS A HASD OHAl &
ChAl & o LI
Y2 0lE Y el s ;
CCoYRB HAEEL
otz ol ‘ B I¥
LCENZD UERAM O LCB ARE &
AT b] 3( UM BLICHO: T2 02 29 T2 SAX 0l 2
012 71).
CCE=AGD, UE XYM 0l LEE ABE
= A I! S BUCHEO: T2 E2/9 C+E 9 X of
2014 l)
20120 OIF Ol BRI HU ZAS S 2 20i2 S LT
i
AT 1111 D2 NN SSE MAHELCH
oi g M |Z2OdElHN SR LCE BASN 2l
=/ /N Seeeme———— El..
Do e 0N 2MELD.
208 b = 0\
Ol0I =S 50l 2ME SRELT.

INE=DNIR=~R= PN

158

UR20

OF
™

i
uy
]|

A/S.

Copyright © 2009-2025 by Universal Robots



R
UNIVERSAL ROBOTS s

o
T -

Copyright © 2009-2025 by Universal Robots A/S. 2 & & 2l &

N5. 88 st T2 e EE AME
49 T2 )HELZY R

= 1o
— —
8= HAEZE B REELUT

RO =3 2E0 U=
MSREHIM ZZ2 I

&8 X ZHA M HES T2 IS =E Al Aot dE et s8S MU
32 OtcH OIOIXIOI A THA HHEOl &L D S X EFH AEOI HEAIEO ASLIC
NES

del 3 = @)

ols

L X wg 23 o|E Move) v
S

ERE 2 v e meTy SI0IZSIE 7101 250 0L OIS BA AW
(e 3 ¢ < Movel

4 © somee 1 O} 2t PE A4 FO|EOISH HEED S 0 WA RC
Ik -
A3 ZAM 24
zd £ 24 HEE
Halt ‘Ease ZRIE v ‘ ‘%EJH v ‘
=2 TCP &7 ZUE £
== fl 3 ‘gg TCP Al - ‘ ‘ 60‘ °Js
=

ZE ST

molz= &3

v
&
7

a
=

v
o
M

FHERE A2

2z ey

A A A3
= 3: Move] Rl

c 2RO NYECY LENMA I NS AIME = JASLICH SEHE L =0
MIEZz)dEs e =g=3R 8 AERH AE0 EXEUCLCH
Cetd8e 20N ZE2 08 s Hdote S SN E2 I LILE T
180 SAEHLD 27 H AKX O EAIELICH

c NMEZZ AN S NE2H MBS MEL = ASLUL. AEZZ 0 E
L 22 )8 40| St = L.

s AdEE Y MSREHARLI W20 2d =AM S XNEEEH AEHS A
gg+=glslb

o el st T2 ER M LSS MEELIC

CSOlA TEHUA HAS BE LT

Dz e _ s
= T HE N HEEH ARS M50 2208 2/ SN T2 08S A EL
= o El_‘

5ted o

2
Jm

BLE0AMSXNE Z20HS OAAIZE = ASULC

UR20 159 AMEL £E A



R
MNREZ2IY 2 UNIVERSAL ROBOTS

nNeJdle 22 18 =5 At

00

&4 2 tzld ttedde 2R MHES2A0Es =0 AMSELT.ER II2
T2 =R EZ2NYs A4t 2R ZZ2 YN D2HEE MHdot=0d =
AMEELIG.HE 2R ZZ2 A B2 =REE = AsUl

=
o
L
Iz
HU
|
0e
-
N
o
O

49 OlsZE= ME20tHZ2R0| ZE AN ZEQEBZ 0sE =AsULIT. 220 S
Aol WA 220 S AW S QELIC.EZ2OSH E2|IH OlssS =)totdA
SIH QQEZN 0l HO0| LIEIELICH 0l &2 82 AFS6t0 0ls & A2 & 0]
EOEE 248 = USLILCH
= 43 sRENZESHe 2R HHEHEE 20 ZAE ST L XE IS ALICH
Cruise
Deceleration

Acceleration

Speed

Time
CEZE INEHMHEECE AEELUC: OIS, =8, 25 IFX
DN £ HF0 Qo =0 A, JHS & 2% SHHe Jtot§ 2 Jf
=G 04O H==01l 2of =0{ & LILC}.

1.1 2H9 £
EtAH o &2

ANET 23 A 160 UR20

OF
™

i
uy
]|

A/S.

Copyright © 2009-2025 by Universal Robots



Copyright © 2009-2025 by Universal Robots A/S. 2 & # 2l E&=.

R
UNIVERSAL ROBOTS s

OptiMove= StEA N Het=S SANGIEHM 2R S} INEEE NFotes B8 HE
ESEYLL.F, 182X 2E2 Jot= Mets = UotAl EsU L
et M 100%= GHEANO HME LHUl M 2 SE 2SS oSS LT

2
3 2U0|ZRIE Zhof 20| OB 0|5 EA| AHECt
a 4 @ gozes ]
5 - AH Ofef g2 P& Al Yo RolEd| HgL D HElE ojF FAlg MaCh
s 65 B o
wafetol & 7 g ZRM 24
8 © Halt
Ealz = I =
ZiH|0|0f E2H o |im=s = DM AHEE
Agsceiola 10 ¢ m =D Base zel= - [z214 v
11 -] TCP 23 ZOE 25
112 9 o 21 Ib |2 TCP AtE v‘ | 60| °/s
13 = ZOIE Jpag
14 1. 32 e
15 2= var_2=2 *force() | 80] /s

16 ¢ BlIF .. O zol= 2= Alg

18 | A3EE

19 & ASZ] .,

20 - Fojof 1

21 & | DA

22 ® StartPos_1

o s HisE

° 0 O -"\%E‘ﬂ\]m.

b
T

Ols 88 O=SHE2A0ZEE Ed 22 28 S MO ELICH
Tz ) 0lsHEE2 FIIoHH YOI L ED s 22 FIHE LI L.
OS2 MESIH AOEZLE MO 2R L 0lsUH St ST L ST ELFHE »
COIAL|E}.
C2XMEa a9 2 222402 0SS BB S AE260 0l S &L
* Moved OFcH
* MovelL & Hl 0| X
* MoveP & I 0| X|
* MoveCircle Hl 0| X| 163
Moved MoveJ HE 2 220 R HC ZLOE AUHA ZECEB2Z2 0lsS MHAELIL.0ls2
A%t BALOI Sl & &0| OtLl2t, ZOTEQ A& X2 ZES Sz X0 &HEY
A S L L.
Movel= 22 & X0 E Z2H0lA HAME OSS SLIC.ZAE=SAUHOESE B
HESE HHELICHOl oS EA2E0l et Z22Fd=zE 22 W= UL
UR20 161 MBI E YA



MNAE20

IR
UNIVERSAL ROBOTS

MovelJE =
Jtoted ™

OptiMove =2
MovelE =
Jtoted ™

'EolE

2t & At
g'018

02 B4 o BA

A

MovelL

MovelLS =
ot ™

MoveP

MovePE&
Z=Jloled

ZIENH Y22 KNG

MoveP F=Jt =

cC
a-
L
el

1. 2R Z2 S ECHAM,0S2 FIlotd= *IXNE GEELIC
2. JI20 AN 0SS 8ot AOIZQAES SN OE REE FIHELIT
3. OlsE =EE dEiEHLICH
4, SECUZ H=0UH A MovedJE & & &HLICH
1. 22 =227 [0l A e 0ls S E S =0 EE T EE A8 EL
Ct.
2. SHAHAEE EEU2 U =0 A OptiMoveE « &4 & LI Ct
SH0IHE MESotH SEE A3 LT
4, A LEE INSEE MG &8 2 dEH 2 A = ASLICH
AHLEE INSEE M OMGIH &3S sz =88 = UASLUILCH
PIE 2t AIE2 S & 2 Moved 20t AOIZCEE HOE HIDEX A AZ
= UAS LT
CIE 2T AIE22 0/80t0 2 E HOoIEZoE=Zz 30 22 20 0SS M H
L= DNERIE=N F./\HE%W&EJEHO/\*ﬂﬁPE d 20 &= &L Ct.
PIEAT AIES0/25IHTCPSE L EAS AIEE A UL

MoveLEE 2 QI E A2 ZOEBUA &2z 880l 0ls= 44 & LICH Movel
S AO0IZCE AOINAN € dE ZAE(TCPE 8822 SHYLICL. F, 24 TUEE=

=Rs)
| 2o O S8 sH=S =L

MovelL = Jt = Moved = It 2t & AFE LI CF.

1. 22 T2 ECI0l A, MovelS =156
2. )2 olsS ot EECE

otd= ?IXIE dE gL
Ol 5 Ol Al MovelL= & &1 & LI Ct.

t OptiMove 2 Movel = Jt = OptiMove 2 Moved =t 2t | At LI O
EHY T RLHAESE EESLU222 01330 OptiMoveE « EAGHH

A

MoveP Z &2 R0l ZQE AMOIUAM 2EHE =2 0lsS &L L.
LHE S-S B0 foff AOIEQE 2 S8 0| #d3tELILH

Moved & Movel I 2+ S AFE LI CF.
1. 22 T2 E2| 0l A, MovePE F=DJtdtei=
2. Jl28Mols2S gotl EE0US2 Ul =0 X MovePE & &

= Jt= OptiMove= Moved = Jt 2t R AtE LI

t OptiMoveZ MoveP C
E MdEs PHEAHEE ESU22 =2 0l S5tH OptiMoveE 1 &4 5t H & LI Ct.

St
=
[ —

v O

=
T

I'

INE=DNIR=~R= PN

162 UR20

OF
™

i
uy
]|

A/S.

Copyright © 2009-2025 by Universal Robots



o
T -

Copyright © 2009-2025 by Universal Robots A/S. 2 & & 2l &

R
UNIVERSAL ROBOTS

MAFE20d

H £ ALE MoveP= 2 & E 82 AIE0t0 28t S =S gz 0sot, 8 E=2
o 2SS Z2NA R0l 1 BEALC. SUC BA ) I 2EROR R 5
ZAE 2 R UL U0 HSEZZ2I)NHEEHAN= 8H U0 ==
d2)H 2EEHATLULL. 2R 20| 2HtEEZ2 RO ZQEE EMocte s 2
RHEEYHA=INOHRIGOILHEIANHASIIUE = ASLIC.OlEANGIH 22
Zo SANUS HF=NHU 220 HE 5= ASLILCH
MoveCircle MoveCircle 22 2 B2 S =0 e 0Ols= M LITH
MoveP & & 2 S ol M 2t CircleMoveE FItgf &= U S LICH
MoveCircle= 1. 2 ZZ2)HECUHAM,Ols=S Fototd e |IXE &= & LIT
Ftoted & 2. JI20AN 0SS &L
Ols Ed SN2 03 /0L EDI =ItE LI L.
3. OIsLEE & E LI
4. EEC2 Ul =0l A MovePE & & &L Ch
5. 8 0ls FIHE S LIC
6. AkHNl EEE A& ELICH
H £ ALE SR2EM AN E= AMNEEHMN B 0s2 AMESHD, B SH XN EE ViaPointE
SUot, 3 d 0l s= &4 ot= EndPoint2 0| = & LI Ct.
ASE S, E KA E A &totI| fIol 2501 Ars & LILCEH
=S &SsLUH
s NE:ZEUNMNE o) flof AIEEC A= E LICH
e Ul 25 AM&EE0| EndPoint2 HEEH & XA E 82 & LG
EL ‘5‘ ‘??ijjgjzsl # 0lS2 T3 M 2I0IELIE CircleMove % -
E7N = GZ V’a,‘;:omtil O|ZQIE (1), ViaPoint (2), EndPoint (3) /O\V
|0l R 7 @ EndPoint_1 H2suEe 2oz Holg|7, >
ejolof =242 2 ;;ﬁg 202 CEEnea \/ey
Ag=capols 10 @ ze //
Il i 2!15 [3 ‘/1
13 ¢ m =4 A
7 ez 23 820l 2 22 Ae Y oS e
18 2= var_2i=2 * force() ®
nevy Sore
21 F A3
22 A2z
485 XKEHBH
TCPEE =Sz )84l S TCPE HIMWNOIS=e IR0 £&ES2 MESELIOG.ER X221
ME HHUM M2 COESHNE ZHONOIOte ERH R ELICH

0™ TCPE 24 TCPZ € &8ot=Li0 &t 2%0
BHEdTCPRAO SHUS =P SAHA L} 2HG

UR20

163 ANEX 28 A



MNAE20

IR
UNIVERSAL ROBOTS

ols E0 1. T2 )H SH FHY HAHASHH FAOEAEN AFESE = TCPE & & & LILCT.
TCPE & 2. Command (Z&)0teHo QLE2Z CEU2 HSM M Move (01 S) RS HeteL|
X5l ™ Ct.
3. Move (0| S) 0l Al SetTCPEELIR M =0 A S A2 MEASLICH
BHTCPAES MG HLI AFE X B O TCPE & &8t LIC}.
CE M TCPRAS Meis & A SLIC
£z D220 EMEZJ|AGE= YOIZAE AO|N ST MBS 2 USLIT
0= YO0IZQEZS HNE [ SE&LICHEX: S2)
SN 22 B2 EAS MES £ YASLIC
c SRS AN YOIZAEN HYSFS =X LSLICHADE 0/S2 &4 H0lA
HHMEJZEC2 28 LT}
¢« 2R 20| HA YOIZQEZ 0|SHH S MEH ZOE(TCP)= MEis EX 22
Off Y= HA0 RHER2 HASLC DR HE SRS MEHEH HA 90| Zol
EN et 22 2 0/S0l HAELICH
s DXZS YA SUYSIH Z2 0 AWM SN SO XS HAES S US
LIC}.
=R
O ZE OSSO LEEDAHAN UE ZR ML= 2 2 A9 01X AXEH B Y
OHoHBI 2 oF2iel X QOIZCENXC OSH B2 D, HIINMEE OIS0 2= 2 9ol Zol
ENX HEELICH
0l U8y AN20S YUY ol DN YOI ZQEYMH ESL=E 220 REAX ¥
=},

o s HisE

2SO XBETS

2
399 SIOLSIE 710f 20| ofeta| O|SEA AHFLICL
a 4 @ #Jojz2I= 1 i
5 - 23 Of2fl 2t2 2& AjA QO|ZRIE0]| HEE| D HeE 0|5 FAIS G20
== 6 B 7
weiEtola 7 mee ZRM oM
awlolo) =aHg f i‘i‘; =3 oxAEE
AS2CE0S 10 o w =0 ‘Eiase ZolE V‘ |%EH"4 "
1 =] < TCP £3 ROIE &0
412 ¢ & 2O I =M TCP ALR v‘ | 60| °/s
i . = ROIE Fjag
==
15 == var_2:=2 *force() | 80| %s?
16 ¢ bir.. O Z9E 2tz Al
17 - (=19
18§ A3gE
19 o ALzf
20 © o5 1
21 ¢ & CAE
22 ® StartPos_1

00O @

164

UR20

OF
iy

i
uy
]|

A/S.

Copyright © 2009-2025 by Universal Robots


../../../../../../../../Content/prod-usr-man/software/PolyScope/content/installation_g5/installation_features_en.htm#gui:installation_features

o
T -

Copyright © 2009-2025 by Universal Robots A/S. 2 & & 2l &

R
UNIVERSAL ROBOTS

MAFE20d

Nl 22 188 - =90 £ 0l
84y AOIEQEES 2R T2 YO I AN 22 = 5tLI0I 0, 8 #10| 6LIA 0l S
2RAXNE 2R S0 €eAsLICH
0] & 2l
E FJt AOILEE=0IsS Seot22, X UM AONEZAEN CHoll 0Ol S =Itoll OF & LI Ct.
I=F 1. 22 22080 A, 002 Fototd e X E &= LT
=] =
280U 2 J=0A oSS 8L
{0l & 2l
ks = = L o = 2 I 2H o I ol E = | <
E =9} Ols=EdeMax 22080 A0 EAEI F=IHE LICH
_ T
[m Universal Robots Graphical Programming Environment
Y — <unnamed=>* D ﬁ E
q - Graphics Variables
Move
: 1 ¥ Robot Program Move Move) -
PP 2 % 4 Move] . Specify how the robot will move between waypoints
Direction 3 0] Waypoint_1 .
The values below apply to all child waypoints and depend on the selected movement
Wait type.
Set Set TCP Joint Speed
Popup ‘Use active TCP hd | | 60.0| °/s
Halt
Feature Joint Acceleration
comment 1 p Base Al L 800
Folder
Set Payload
O Use joint angles
Reset
O Normal
UR20 165 MENHEDAM



MNAE20

IR
UNIVERSAL ROBOTS

ols & 1. 2R ZZ2)HHANM OIS EE E=HO0IEAE R EE A ELICH
= # 0l 2. JI20IA 0 ZAES & LICH
ZOIE O - = - _
ol 0] I 0l Ols =E0 =OtEQ A0 ZEDL =IHE LICH Ol AL E=0ls BEO &
= £ 2L Ct.
Edz
It
Q _ Graphics Variables
Move
BN S+ oo Program Waypoint
Direction 3 © Waypoint_1 Waypomtj
4 @ Waypoint 2
wat > © Wit 3
T ?
Popup
Halt | Edit pose |
Comment
4 . Move here
Folder
Set Payload
@ Stop at this point @ Use shared parameters
OBIend with radius OJOW Speed 50
0 Joint Acceleration 80
OTime 2.0
_ — Add Until
3o XKBB@E
° 0 O ‘;?n‘ru.Mati-:m.
FHEQ AOIZANE=AMNENIINETR I NHUA S OIEAE Ot =0t
LI C
H £ Al HOIZOIEE MSSICes A201s TEUA INsHTCP2HN EIRE HHE HEEHT
& = AU . EFNTCP2 A= M A= EH0 BSE N, 36t= TCP A
NELSULG.Z X2 248 TCPI |Adt=TCPAXIN T L& = UAE=E &2 BiX
ot= e = HAE LG
MEX EGA 166 UR20

OF
iy

i
uy
]|

A/S.

Copyright © 2009-2025 by Universal Robots



o
T -

Copyright © 2009-2025 by Universal Robots A/S. 2 & & 2l &

R
UNIVERSAL ROBOTS

MAFE20d

19.0l= 8 AtES

&3
<unnamed=>*
default*
TCP 2] 2x = 4
£ ghd Tep
u ~| Tcp x| -14361mm Rx | 0.002|rad
+
ZOIE 93
# Base Z0IE 91.38
[ ] [ 1 ]
TCP AH4|
r Shoulder Z2IE 105.48
[ . ]
IL' Elbow Z9lE 115.19
L [ A ]
E‘ Wristl ZCIE 51.02
[ N ]
Wrist2 2QIE 91.09
[ i ]
Wrist3 ROIE -1.46 °
Pog A=z J& zelceroe ‘ - ‘
ols & Ols EstdHEZN AR LS S 0lsegL
SIAFIT 2 — — - -
ﬂg;z - REOSSHAE()= BEAE UFCR S ZUNS S
o _ _ — - _ _
o e 3T SAEOtH)= E2 NME HEAE SO HtELICH 2 M X E= & d
= B EQEMCPYLIL.S S EL4 LIESMHMIteE2x e EF22 LUE
LLICHTCP= M2 &t 22 HAIELICH
= S TCPS 8 M RAXIJt o™ Sl £=EclH Sl ol o0l AL 2R &2 XAl It

S MA BAH HMet 22 2 HeEHAH FH Het= 3DE He8otd EHsLIO. 22

O As E0 A RS A2AS S HIEAEE LT

Ol EY OIS LMY A2 MO

SRS 4 ASXE UELLIT

ERH YOS MM SMO2 EALD, B
(]

SLICHHIIMAN 34 2E MEH0l 48350 U

SN AN S AL 2R SO ST
s5s g

Lol 2= = TMEN)N 5125 = L
2L TCPII O 014 BHH 0l 251X ¥ O 3D HE
SIBHEIALE SIBHOI DS 2& 3 22, 3HH O Al

E UEH=E HEIA SN EAECH &

S0l At E LICH. TCPOt Z Hl 8t H E
SO "2t o 2 HhE L C.

UR20 167



MNAE20

i UNIVERSAL ROBOTS

ols STONUM, B, HOA E=FE ST AUHCEZ 22 A4S HOjols BES
Hojg 4+ USLILLBIISS M5t D 3™ B4 S AFS5H0{ 3D 010X EA 24ES
PO RE AN ER SN PN, 2R A MOS AN Y e “AS BS0f
& 4 QUCH
S$4TCP 2R ZCO &4 TCPUA & 240 S HE ZQIE(TCP)2 0/S0| EAISCH,
= EHESSHANZ 2L OIS S0 UAMAS & A2, 060N IS HES 2
N SXNNMOITN BB AN 2RSS 0SS + ASULLEHES I 2 &
He 2z o2 Su2 MeUC
De|ce s UAo HPS0lE HECR 2R AS ASE A/EX2 92 + USLIT
E!
3 HE HES ME0HH 24 TCPY Z5S Meis SO XS = ASLICH
TT9  HMAE AXS eS|SO (ETCPS M HE A4S EALC HYE 02 TCP
% S84+ USUN CHEXHES S0 EX HAD| S0 AL 2= AS
LI,
2P BYANICSNSHUHE VIS NI O+ USLO. A TolE= 2 o
x| 12 Mol® -360°~ +360° At0ISl DI X OIE K& 292 et 0l S&LICHBHE 0
CYSHHOIABES OIS + AUSLICL ZUESE I 2ABUE AR A2 24
24 QUOH, 0l ME2 HAE 2 A0 R0 MM oz TAELD
AMEX EGH A 168 UR20

OF
iy

i
uy
]|

A/S.

Copyright © 2009-2025 by Universal Robots



R
UNIVERSAL ROBOTS s

Copyright © 2009-2025 by Universal Robots A/S. 2 & # 2l E&=.

Ols 8 Zc=cdolEHE=AE B0l 2o ddSE= 202 0=l 0l &0 A A= off O
OlAH =  SLUCH
2l Ect

0l 2 Ab >
8 A N
Ol 48 MU R2HE06HA XoH ZI2|ECI0EHES AIEE [
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s IZECI0IEE ANESGI| AN HOIZEEEE Y 22 028 &
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<unnamed:>*
default*

E| x 14361 mm [ +][ -]
¥ 504.30mm [ +][ -]
z 186.00 mm [+ [ -]
51 #ef [rac] -
e RX 0.002| rad 1 ;
RY -3.161|rad + || =
RZ | -0.046 rad j ?
ZQIE ofz|
Base Z9IE 9138° [+]|[—]
EI Shoulder ZelE|  -105.48 ° j ?
Elbow Z9IE -115.19 ¢ +][=
wristl ZelE | -51.02° |+ —|
0 Q Wrist2 221 9109 [+ -
b e Wrist3 Z9IE -1.46/ ° ? ?
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Rroy(y, B, a) = Rz(a) - RY(B) - RX(y) 2
. =
* RPY [ 1Roall, pitch and yaw (RPY) angles, where angles are in degrees. 2
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ds OESUR2HFEAMSBOHAUS RES dSHGULT
gA MEBIsstmRE2 LS 2s5UL.
43
OXNE 22 (R2)2 aAl50 =4 Zoof XIFE 229 MODBUS
CIXE 2= EXHAMAEHE =2 LT, &= 2 E 0x02 (0l & & &471)
b AHEE LILCH
OXNE 28 (RY)e=HuEsez QE%‘#%EWIEA&
LLICH AMEXI0 £ gt €80t &0l &3 MODBUS & Xl
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ROz A & /\”SEIO*HL}SETQ_Q_EI ES T
2™ g4 3 & 0x05 (Write Slngle Coil) 7t AtE € LI L.
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13.1.1.MODBUS 22t 0l A E 10

23 MODBUS 2ct0IHE /0= X Al &8 E W2 MSE BYULCLatH 4o ESC
S HREAME0HAS REN Gt EAN=s ZEEHISE = UA2H, = 0140
+d=E 22 MODBUS & X E 23S &= ASLILCH
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S04 MBS0l HE ME, 208 LA FANIHEC. B ASE AR 4
ENQHIOE 2ES 0 HEr M0l G180t 2R E28 4+ UL

T

2EHA Hel: 10.0.0.2 SEHA Hel: 10.0.0.2

%) MODBUS_4 [260] %] 0/ MODBUS_3 [18]

BCHA G 127.0.0.1 SCHA E9l: 127.0.0.1

%] 0 MODBUS_10] o MODBUS 2 [16]
(%] MODBUS_5 [17]
I~ ] MODBUS_6 [18]
(%] MODBUS_7 [19]
%] MODBUS_8 [20]
%] MODBUS_9 [21]

13.2. 0| G & /IP

49 EtherNet/IP 2 &2 & EtherNet/IP A4 2 X0l ERXS HZ2ESE = JAesUHERFIEZZES
2 LICt.
G 2= 2R T2 0| EtherNet/IP AL X HZS ZS [ 2MoteE Y
S dEE = ASLILC
ol4st ZXl= i 25 LC
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PolyScope= S Ml T2 082 A SXELC.Z2 00| SXE
QA ZSX | AR A CHAI Al & ELICH

PolyScopedt 81l T2 &2 S X &LICH
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EU Declaration of Incorporation (DOI) (in accordance with 2006/42/EC Annex Il B) original: EN
Manufacturer: Person in the Community Authorized to Compile the Technical File:
Universal Robots A/S David Brandt, Technology Officer, Compliance
Energivej 51, DK-5260 Odense S DK | Universal Robots A/S, Energivej 25, DK-5260 Odense S Denmark

Description and Identification of the Partly-Completed Machine(s):

Product and | Industrial robot multi-purpose multi-axis manipulator with standard control box, standard length cables &
Function: | with or without UR 3PE teach pendant. Function is determined by the completed machine (robot
application or cell with end-effector, intended use and application program).

Model: | UR8Long, UR15, UR18, UR20, UR30 with a standard control box: noTE: This DOl is NOT applicable
Serial Number: | Starting 2024 6 8 00252 and higher for the UR20* when the OEM Controller is used.
year Sequential numbering, restarting at 0 each year See control box markings.
series 6 =UR8Long, 7 = UR15, 5 = UR18, 8 = UR20, 9 = UR30
*TUV Rheinland certifications: UR20:11 Mar ‘24 (#00252). UR30: 14 Mar '24. UR15: May 25.
URSLong (#00019) & UR18 (#00012): 31 Jul ‘25

Incorporation: | Universal Robots UR8Long, UR15, UR18, UR20 & UR30 shall only be put into service upon being
integrated into a final complete machine (robot application or robot cell), which conforms with the
provisions of the Machinery Directive and other applicable Directives.

It is declared that the above products fulfil, for what is supplied, the following directives as detailed below:
When this partly completed machine is integrated and becomes a complete machine, the integrator is responsible for the
completed machine fulfiling all applicable Directives, applying the CE mark and providing the Declaration of Conformity (DOC).

I. Machinery Directive 2006/42/EC | The following essential requirements have been fulfilled: 1.1.2,1.1.3,1.1.5,
1.1.6,1.2.1,1.2.4.3,1.2.5,1.2.6,1.3.1,1.3.2,1.3.4,1.3.8.1, 1.3.9, 1.4.1 with 3PE TP,
1.5.1,1.5.2,1.5.4,1.5.5,1.5.6,1.5.8,1.5.10,1.6.3,1.7.1.1,1.7.2,1.7.4,1.7.4.1,
1.7.4.2,41.2.1,4.1.2.3,4.1.2.5 (sling), 4.1.3, 4.3.3, Annex VI.

It is declared that the relevant technical documentation has been compiled
in accordance with Part B of Annex VII of the Machinery Directive.

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

11l. EMC Directive 2014/30/EU Reference the EMC Directive and the harmonized standards used below.

Reference to the harmonized standards used, as referred to in Article 7(2) of the MD & LV Directives and Article
6 of the EMC Directive:

(1) ENISO 10218-1:2011 X (1) EN 1SO 13732-1:2008 (1) EN IEC 60947-5-8:2014 & 2021
(1) ENISO12100:2010 (1) EN 1SO 13850:2015 (1) EN IEC 61000-3-2:2014 & 2019
(1) ENISO 13849-1:2015 X (1) EN IEC 60204-1:2018 as applicable | (Ill) EN 61000-3-3:2013

2023 edition has no relevant changes
D EN ISO 13849-2:2012 (1, I1) EN 60947-5-5:1997+A1:2005 (1) EN 61000-6-2: 2012 & 2019
® : +AT1:2013+A2:2017 () EN 61140:2002/A1:2006 & 2016

Y See TUV Rheinland Certificates

Reference to other technical standards and technical specifications used:

() 1SO 9409-1:2004 (1) EN 60068-2-27:2009 (I) EN 60664-1:2007

(1) 1SO/TS 15066:2016 as applicable | (IIl) EN 60068-2-64:2008+A1:2019 | (II1) EN IEC 61000-6-4:2023

(1) EN 60068-2-1:2007 (1) EN IEC 60320-1:2021 (1) ENIEC 61784-3:2021 [SIL2]
(1) EN 60068-2-2:2007 (1) EN 60529:1991/AC:2016 (1) EN 61326-3-1:2017

[Industrial locations SIL 2]

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 by the notified body Bureau Veritas: ISO 9001 certificate #DK019348,
1SO 14001 certificate DK019349, and ISO 45001 certificate #DK019350.

/1,9 y
{ [ W <
Odense Denmark, 25 August 2025 L{‘j//—t 7R //,/ 22N ,)4/«
Roberta Nelson Shea, Global Technical Compliance Officer
This DOI can change without notice. DOIs are in User Manuals. Most recent User Manuals & DOIs are available from the UR website.

Universal Robots A/S, Energivej 51, DK-5260 Odense S, Denmark www.universal-robots.com
CVR-nr. 29 13 80 60
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2 20243 33 142 0| A S LI LY.
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(D ENISO 10218-1:2011

TUV Rheinland 2! &

(D ENISO 12100:2010

() ENISO 13849-1:2023

() ENISO 13849-2:2012
20154 TUV Rheinland 2! =
2023

HEW= 2ted HE AP0l &
= LICF.

(I) EN ISO 13732-1:2008 (I) EN ISO
13850:2015 (1) EN 60204-1:2018 (1)
EN 60529:1991+A1:2000+A2:2013 (1)
EN 60947-5-5:1997+A1:2005
+A11:2013+A2:2017

(I) EN 60947-5-8:2020 (Ill) EN
61000-3-2:2019 (11l) EN 61000-
3-3:2013 (Ill) EN 61000-6-
2:2019 (IIl) EN 61000-6-4:2019
(1) EN 61140:2002/ A1:2006

MNMEBEOE I EE L

AHEOll O et & &

(1) 1SO 9409-1:2004 (1) ISO/TS
15066:2016 as applicable (111)
EN 60068-2-1:2007 (l1l) EN
60068-2-2:2007

(1) EN 60068-2-27:2008 (l11) EN
60068-2-64:2008+A1:2019 (II) EN
60320-1:2021 (I) EN 60664-1:2007

(I EN 61784-3:2010 [SIL2] (III)
EN 61326-3-1 2017 [Industrial
locations SIL 2]
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Copyright © 2009-2025 by Universal Robots A/S. 2 € &2l £ 3.

Ol

o s ENISO 10218-1 2 EN ISO 13849-10fl CH & TUV
I3 N ENISO 10218-1 . ol o] = - . o >
EN 195G 135431 Rheinland2| ¢ Z Al. TUV Rheinland= Bl = L
A . . AQLMEO HO DE JAYA A& I S &
TOVAneniand TUV Rheinland S HFBLD. 0 8N 1500 B0l B
1D 0007000000 O MHAH =D HAE MUIA M2 A
= o+ Lt Ll CF.
.. i Lt Ct 0l M = Canadian Electrical Code, CSA
TUV Rheinland _
- . ® 22.1, Article 2-02401 (2t JHLICH E& 2 & &
A TUVRheinland AofNo.rth G AolEEAE j|q0§ B Xy ol=2
merica 5O} OF & LI CF,
Universal Robots UR Series & £ 2 Fraunhofer
? AL T
~ Fraun hOfer Fraunhofer IPA | Institute for Manufacturing Engineering and
IPA Automation HI AE ZE =4 8L C}.
n Universal Robots 222 8N AE MESC=Z 2
4 , = = RoHS = MOool)l /st E=2 RoHS 22l &HH=E &=
= %* LI Ch.
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20. 840 & 21 S UNIVERSAL ROBOTS

20.4. 21 = A UR20

TOV
Rheinland

Certificate

Cartflcarero T 72408049 0001

License Holder: Manufacturing Plant:

Universal Robots A/S Universal Robots A/S

Energivej 25 Energivej 25

5260 Odense S 5260 Odense S

Denmark Denmark

Report Number: 31875333 013 Client Reference: Roberta Nelson Shea

Certification acc. to:  EN ISO 16218-1:2011
EN ISO 13849-1:2015

Product Information

Certified Product: Industrial Robot

Model Designation: UR3, UR5, UR1@, UR2@, UR3®, UR3e,
URSe, UR7e, URl@e, UR12e, UR16e

Technical Data: Rated Voltage: AC 108-200V, 58/60Hz or
AC 208@-240V, 58/6@Hz
Rated Current: 15A or 8A

Protection Class: I

TUV Rheinland of North America, Inc.
400 Beaver Brook Rd, Boxborough, MA 01719
Tel +1 (978) 266 9500, Fax +1 (978) 266-9992

werwiirecom /A TOVRheinland®

Page 1

-4

and

@ TV, TUEV
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UR20
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UNIVERSAL ROBOTS 20. 6840 2 oIS
TUV Page 1
Rheinland . -
North America Certificate
Certificate no.
CA 72405127 0001
License Holder: Manufacturing Plant:
Universal Robots A/S Universal Robots A/S
Energivej 25 Energivej 25
5268 Odense S 5260 Odense 5
Denmark Denmark
Report Number: 31875333 006 Client Reference: Roberta Nelson Shea
Certification acc. to: CAN/CSA-Z434-14 + GI1 (R2919)
Product Information
Certified Product: Industrial Robot
Model Designation: UR3e, URS5e, UR18e, UR16e, UR28, UR308
TUV Rheinland of North America, Inc.
400 Beaver Brook Rd, Boxborough, MA 01713
Tel +1 (978) 266 9500, Fax +1 (978) 266-9992
www.tuv.com A TUVRheinland
UR20 239 MNETFEEA



20. 840 & 21 S UNIVERSAL ROBOTS

TOV
Rheinland
North America
Page 1
UL1740
Certificate

SotHicate;nio CU 72501652 0001

License Holder: Manufacturing Plant:

Universal Robots A/S See additional page(s) for the listing of 3

Energivej 51 factories

5260 Odense S

Denmark

Report Number: US253Q7X eel Client Reference: Roberta Nelson Shea

Certification acc. to: UL 1740:2018 R8.23
CAN/CSA-Z434-14 + GI1 (R2019)

Product Information

Certified Product: Industrial Robot
Model Designation: UR15, UR28, UR38
Technical Data: Rated Voltage: a) AC 1ee-206V, 50/6eHz;
b) AC 208-248V, 50/6@Hz
Rated Current: a) 15A; b) 8A

Protection Class: I

Special Remarks: The following safety functions have been
evaluated

and determined to meet PLd Cat. 3 per EN ISO 13849-1:2015:
1- Emergency Stop

2- Safeguard Stop

3- Joint Position Limit

4- Joint Speed Limit

5- Pose Limit

6- Cartesian Speed Limit

7- Force Limit

8- Momentum Limit

9- Power Limit

10- Stopping Time Limit

11- Stopping Distance Limit

12 -System Emergency Stop Output

13 -Robot Moving Digital Output

14 -Robot Not Stopping Digital Output

15 -Reduced Mode Digital Output

16- Not Reduced Mode Digital Output

17- 3 Position Enabling Device INPUT

Refer to product manual for additional information.
Must be installed and programmed in accordance with
the manufacturer’s instructions.

TUV Rheinland of North America, Inc.
400 Beaver Brook Rd, Boxborough, MA 01719
Tel +1 (978) 266 9500, Fax +1 (978) 266-9392

www.tuv.com A TL"JVRheinIand®

ANET 23 A 240 UR20
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UNIVERSAL ROBOTS

20. 6421 2 OIS
Fraunhofer
Cleanroom
[@)]
™~
o
~
~ ®
c
-
=
c
3
° Universal Robots A/S
©
> UR20
Report No. UN 2301-1381
Single product Qualification Certificate
Pa I"t IC | e E mission This is to certify that the product mentioned above, provided by
Universal Robots A/S
Odense 5, Denmark
has been awarded a Fraunhofer certificate TESTED DEVICE
bearing the report number UN 2301-1381.
The robot UR20 (color: gray/blug) was assessed in compliance
with 150 14644-14. When operated under the specified test
conditions, it is suitable for use in cleanrooms fulfilling the
specifications of the following Air Cleanliness Classes according
to 150 14644-1:
40 % of maximum velocity 4
Payload: 16kg
80 % of maximum velocity 2
Payload: 16kg
_ Overall result 4
This document only
applies to the named
product in its original state Please note: Transport damages, incorrect installation, oil leakage,
and is valid for a period of aging behavior, corrosion etc. can influence the test result.
5 years from the date the
first document was issued.
The document can be
verified under UN 2301-1381 Stuttgart, June 17, 2024
www.tested-device.com. Repart No. first document Flace, date of first ocument BSUEd
Detailed information and Report No. current document H_ace, curent dat
parameters of the test — :,.‘
B = “’/“/7 U
in the Fraunhofer IPA test ? e = TR e
report.
por ~ Fraunhofer
IPA
UR20 241 MER HEA
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Z = RoHS

Management Methods for Controlling Pollution

by Electronic Information Products
Product Declaration Table For Toxic or Hazardous Substances
R HEEEPRTATEBNME S ETIRET

Product/Part
Name

Toxic and Hazardous Substances and Elements

EEREYRATE

o ZIRKEB

0 & ﬁ_ Hexavalent §;EH;_€$ Polybrominated
Mercury | Cadmium ) Polybrominated )
Lead (Pb) (He) (cd) Chromium biphenyls (PBB) diphenyl ethers
= (Cr+6) AT (PBDE)
UR Robots
BN HARS
UR3 / URS / URL0 /

UR3e/URse /UR7e/ | X 9) X 0 X X

UR10e/UR12e/
UR16e / UR15/
UR20/ UR30

O: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this part is below the limit
requirement in SJ/T11363-2006.
0: RARZAFAEYRERBHMAERM R PIEEHES)/T 11363-2006 M REERMUT -
X: Indicates that this toxic or hazardous substance contained in at least one of the homogeneous materials used for this part is above
the limit requirement in SJ/T11363-2006.
X: RRZBFEEYREDEZEHHE—RM N PH =B HES)/T 11363-2006 L EHIREEXK -
(RWBIFELEA - RIBEFRER N ERPH X B AR EFHITH —H5E - )
Items below are wear-out items and therefore can have useful lives less than environmental use period:
THHMEZRFEREMENNBERFRED YR TERRS ML E R EANE:
Drives, Gaskets, Probes, Filters, Pins, Cables, Stiffener, Interfaces
B WER, BE, EE, TR, B, 4048, NARAS, #O
Refer to product manual for detailed conditions of use.
FAERERIER G

Universal Robots encourages that all Electronic Information Products be recycled but does not assume responsibility or liability.

Universal Robots 5% il [ 4 B & 7 Rl FA P B 10 EE F15 27" M, {8 Universal Robots SAFEMIFTEI NS

To the maximum extent permitted by law, Customer shall be solely responsible for complying with, and shall otherwise assume all liabilities that
may be imposed in connection with, any legal requirements adopted by any governmental authority related to the Management Methods for
Controlling Pollution by Electronic Information Products (Ministry of Information Industry Order #39) of the Peoples Republic of China otherwise
encouraging the recycle and use of electronic information products. Customer shall defend, indemnify and hold Universal Robots harmless from
any damage, claim or liability relating thereto. At the time Customer desires to dispose of the Products, Customer shall refer to and comply with
the specific waste management instructions and options set forth  at www.universal-robots.com/about-universal-robots/social-responsibility and
www.teradyne.com/c ibility, as the same may be amended by Teradyne or Universal Robots.

/corporate-social

INE=DNIR=~R= PN

242

UR20
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20. 890 & 21E
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AR otEel MSHA
NF‘Q%%‘ R ECRIENEN HE o
e | ‘Unlversa\l RobotslAl”S) f%?ﬂ"}al ‘ 807- 84 0095 09
MAQI Ang%&m? M“M : { ‘;j CHEZ‘I"‘H@Q UJ‘ETTEEAYW\TI"{‘ERSHI';”IIDI-AC‘V‘)
o T._z‘uz| L (13486)%7|E EEN ﬁ“‘éﬁ w “153‘5‘?;‘50&‘( MBS, I °1lib;%‘EI)
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20. 401 U QI
KCS=
0108-5A27-A36A-C776
}\ = >
HEEAAAGTY 3EsE 25
Registration of Broadcasting and Communication Equipments
A Ex 49
. Universal Robots A/S
Trade Name or Registrant
7] X}ZH 34 (;e]] ik 710]) Industrial Robot
Eauinment Name
NN FZFTL7)7R-
Equipment code IND
/Additional Equipment code
Basic Model Number
sh 2 v
Series Model Number
%gﬁdi R-R-URK-UR20
Registration No.
x 7
Al A A 257 . | Universal Robots A/S/S7L=
Manufacturer/Country of Origin
sEddd 2024-03-21
Date of Registration
el
Others
714 TAsh ) Alssz2)2 A3l whet 555 5SS Pk
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Act.
Director General of National Radio Research Agency
% AFES PEFANAA L =A) "HFAAF LA 2 et fEsolol i)
b Fhel & A 2 T ol Had = gy
AMEX EGH A 244 UR20
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