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e English Documentation *xxssssost

1. BriefIntroduction

This URCap provides an add-in software to facilitate teaching with UR robot, it
provides ergonomic mechanical design which makes the product very comfortable to
use with, it implements a freedrive button on cobot tool flange, so the field user will
feel convenient to drag cobot arm to desired position, it also has implemented extra
two button for inserting taught waypoint in MoveL, Moved, Move P, as well as MoveC.
In addition, it provides a programmable LED band for indicating program state. We
believe this feature would be much useful when single operator is occupying several
cobots and he can identify each cobot task progress with help of the LED
signalization. To follow with Deep-Link’s design DNA, it is a lean design to re-using
maximumly native Polyscope functions and can help you quickly build your own
decent application.

The compatibility minimum requirement is:

Universal Robots
e-series: 5.12 or newer.

2. Installation
18t step: click hamburger menu on top right of Polyscope.
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2 &

fefault
Q _ Graphics Variables

Program
Here you can program your robot to do tasks.

To program your robot, select the nodes from the Node List and
the Program Tree.

Node List Program Tree
Q

v

> Advanced
D Templates +8 o x@epez

> URCaps

O Add Before Start Sequence
O set Initial Variable Values

= Program Loops Forever

Figure 1 Installation Tst step

2nd step: Select Settings / System / URCaps, then click “+” button on button area.
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> Preferences

> Password

V System

> Security

Smart Teach Tool URCap Manual

= Remote TCP & Toolpath

@

j - Restart

Figure 2 Installation 2nd step

3'd step: select the <SmartTool-1.0.x .urcap> file in the folder browser and click Open
button, then click Restart. After restart Polyscope, it will display as below figure.
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D Preferences

—

URCap name: SmartTool

Version: 1.0.2.Build017

Developer: Deep|Link

Contact Info: Activation or question send mail at infoDeepLink@128.com

and MoveC

Copyright: Copyright notice (C) 2023
License Type: Commercial

License:

Copyright (c) .

All rights reserved.

Description: This URCap empowers the Smart Tool to have an easy way of teaching application trajectory waypoints for Move]/L/P ‘

Redistribition and nes in sanrce and hinarv farms with or withant

[+ -1

= Remote TCP & Toolpath

Smart Teach Tool URCap Manual

[The changes require a restart to take effect. I
\i

Figure 3

Installation 3rd step

4t step: Click Installation and click [License Import| button showed in Figure 4 to
navigate in directory for the corresponding license file, subsequently click
button until it will get Figure 5 message box which means license activation is
completed. The <Enable Freedrive> checkbox is also needed to check.
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D Features

7) Fieldbus

Setting

Workbench Feature:

S
Smart Tool Move X Input: License Import Enable

Move C Input: |Al2 ¥ License not present..

_ Green Light Output:

Orange Light Output: [TO1 v

Enable freedrive:

Figure 4  Installation 4th step
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) Features
D Fieldbus

WV URCaps

Smart Tool
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R A =

Deep | Link

()

Workbench Feature:
Freedrive Input:
Move X Input: [TI1 v

Move C Input: |AI2 v

Green Light Output:
Orange Light Output:

Enable freedrive:

| License Import | Enable

Activation successful.

Figure &

Installation activation view

5t step: The next step is to take care of tool I/0 configuration, it can be as simple as
going to Installation -> General -> Tool I/0 and select SmartTool from the menu as
being shown in Figure 6.
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i z interfg er defined options will be overridden.
SmartTool

User

Tool Digital Output mode is defined based on the tool attached

analog_in[2]

analog_in[3] Tool Output Voltage -

Setting the tool voltage to 24V may damage attached equipment
n Interface if it is only configured to 12V

The Tool Communication Interface allows communication

with the tool without external wiring e .

1al Pin Power

Baud Rate v

D safety Parity - @ anda It
Digital Output 0
> Features Stop Bits o iatal L

RX Idie Chars Jortal Qurput

TX Idle Chars

) Fieldbus

> URCaps

Figure 6 Installation Tool-10 configuration.

For UR20 case:

For Universal Robots UR20
To comply with UR20 unique safety design, the Smart Tool 10 signal will
be wired to robot controller cabinet, below is a workaround procedure:
1. in the Tool I/0 setting please make sure it selects “Controlled by -
Smart Tool”,
2. Installation->URCap-> Smart Tool page, make the 10 configuration
that reflects real connection,

3. in1/0 tab page @, make the corresponding analog_in configured
as Current, shown in Figure 7 and Figure 8.
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Here need to select
accordingly: Current

i.e., if here
“ | AlO is selected

Workbench Feature:
Freedrive Input: I@
Move X rut =
Mo ]
Green Light Output: DOO - .
Orange Light Output: [DOL ~
rwr [l

ooy |

Enable fresdrive; &

Figure 8 UR20 cobot 10 wiring

6t step: Eventually click tool bar button on Polyscope top Save / Save Installation As..
to save current license so user won't have to configure Installation every time reboot.
And now all installation is completed.
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G & e

| u :
D safety k™ save Program As...

) Features
2 Save Installation As...
> Fieldbus

Setting

Workbench Feature:
S—

Smart Tool Move X Input: [TI1 v | License Import

MoveCirpu: Nz ] Activation successful.

Green Light Output: [TOO v
Orange Light Output: [TO1 v

Enable freedrive:

Figure 9 Save installation configuration.

3. Electrical Drawing

Color Signal
8 Red GND Ground
5 Gray POWER 0V/12V§24V
7 Blue TOO/PWR Digital Outputs 0 pr 0V/12V/24V
6 Pink TO1/GND Digital Outputs 1jor Ground
4 Yellow TIO gital Inputs
3 Green ™ Digital Inputs 1
1 White Al2/RS485+ in 2or RS485+
2 Brown Al3/RS485- %Rm

Figure 10 Tool I/0 signal mapping

. Freedrive Button1 Button2
R B e

I
2kQ
Figure 11 Electrical wiring drawing
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4. Product Specification & Mechanics

ITEMS VALUE
Weight 745¢

Material Aluminum, PP plastic
Working temperature 5~ 50C
Store temperature -25~ 55C
IP protection level IP54
LED color type Green, Orange
LED maximum blink frequency 10 Hz
Packing list Smart Teach Tool X1
Screw M6x35, A2-70 x4
Pin D6x16 X1

o
[
+l
0
©
43 o
(]
80,5 DéE3 e S
L)
$ ©
4% 90° Gé HZF8+0.2

Figure 12 Product's Mechanic Dimensions

5. Activation

Send your question or request at mailbox:

6. Context configuration

6.1 Tool Teach ProgramNode
This section demonstrates the 2 URCapProgramNodes.
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A" B = e - :

Q _ Graphics Variables
Ad d

1. (¥ Rotot Propram

> Templates 2 ¢ v MoveP Tool Teach-seg Tool Teach Deep | Link

WV URCaps - <empty>

MoveTypeSelectio
I Vovetpe: flover v — MotionParame

Linear Parameter:

Blend Radius{mm)] El
Tool Speed[mm/s] II]

Tool Acceleration{mmy/s?] lzl

+ MoveX oveC

- M quot Program

Robot needs to be powered ON to proceed.

~

ool e Warn Message

tool_in[1] false
A$SCXBBAS .. .0 Update button

Figure 13 Tool Teach program node interface, the MotionParameter area permits linear/angular motion parameter
specification, and these data will be effective in further inserting waypoint/Cirwaypoint nodes, if you wants to rewrite
previous nodes motion parameters, then the Update button can be used to realize this function.
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Physical +MoveX . ‘L/Freedrlve button
button
a

"!

Physical +MoveC

button
Figure 14 Physical product button & illumination function
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6.2 Tool Light PrograNod

—

v Basic q _ Graphics Variables

1 v Robot Program
2 = Tool Light: Orange-ON-OHz Tool Light

ColorSelection ~ PeeP!tink

T o

/ActionTypeSeIection
Action: Light ON v

t /Blinking Frequency
Blink Frequency: 0

‘/Hz Stop Here selection

Program Pointer Stop Here: [0

> Advanced Robot needs to be powered ON to proceed.

Guiding Message

> Templates
> URCaps

Live Test button —~ . Test

Figure 15 Tool Light program node interface, Blink frequency 0 Hz means the LED will light up constantly, currently
there are 2 colors available as Green & Orange, and the Action options are Light ON and Light OFF.

6.3 Trajectory offsetting
In a context of user desires to offset current robot trajectory without modifying
waypoint, it is suitable to consider a Trajectory offsetting within Smart Tool
URCap. It is possible to create the workbench plane by Polyscope default function
in Installation -> Features -> Planes as Figure 17, subsequently, you can select this
workbench feature in Installation -> URCaps -> Smart Tool combobox as Figure
18. The robot will be able to run same relative trajectory in the taught plane into
new target plane.

} i t Plane_ 1

Figure 16 Trajectory offsetting context
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(7] Plane 3

> Safety A Base
@ Tool
V Features @ Plane_1

-

=

| Edit ” Move here ” Teach this plane I

Normal

Figure 17 Create feature Plane in Installation -> Features -> Planes.

REZ2+ QH o D ; R W 2 =

Instabatio L
D General

[ > Safety

. ) Features °eep ' l-illk

[ > Fieldbus

W URCaps

Workbench Feature:

Smart Tool Move X Input: Eu | License Import |

[Tool
h Move Clnput: 12 = Activation successful.

Green Light Output:

Orange Light Output: TO1 ».

Enable freedrive: &

Normal
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Figure 18 Selecting target offsetting feature in the combobox of Installation.
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6 Errorinstruction

CATEGORY | NUMBER DESCRIPTION

Warning 001 Robot needs to be powered ON to proceed. -> Please power on cobot

Warning 002 Please make a move type selection. -> So here user will need to make a
move type selection in Tool Teach interface

Warning 003 Tool-10 needs to configure. -> please follow 2-Installation / 5th step to
setup the tool-10 configuration.

Warning 004 Reached trial limit. -> This will happen when license is not activated and
urcap is in trial mode, and the maximum moveX waypoint quantity is 4
and MoveC is 2 waypoint maximum to formulate 1 curve complete.

Warning 005 Please enable Freedrive at InstalltionNode. -> This warn suggest to
check the checkbox in Installation Node as being explained in 2-
Installation / 4th step.

/ Revision notes

Version

Description

Time [YYYY-MM-DD]

1.0.2-Build017

Initial release

2023-May-10

1.0.4-Build005

Add manual QR code,
Add CN translation.

2023-June-05

1.0.4-Build006

Improve live test button performance,
Improve CN translation in
URCapProgramNode,

Add Copyright section

2023-July-15

1.0.4-Build010

Add Program Pointer stop here function

in Tool Light node.

2023-08-20

1.0.4-Build011

Add Tool-DO runstate dependancy

2023-08-21

1.0.4-Build012

Add Feature offseting function;

Add waypoint "Move Here", "Set Point”
button;

Optimize shared motion parameter
function.

Fix Tool Light issue on runstate.

2023-09-23

1.0.4-Build015

Adjust Tool Light Ul for easier
programming.

2023-10-16

1.0.4-Build017

Build for UR+ compliance retrofitting.
Adjust Chinese translation

2023-12-18

1.0.4-Build019

Optimize activation approach.

2023-12-27

1.0.4-Build020

General update.

2024-04-07

1.0.4-Build021

Add StartFromNode and
BreakPointOnNode capability;
Add MAC info in Installation node.

2024-05-07

1.0.4-Build023

Make DI/O configurable in
InstallationNode to support Universal-
Robot UR20 cobot.

*Switch to ursim-5.15.0.126572

2024-07-12
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1. HE

UL A Universal-Robots HL8E A 2 HilFF & b Las AR T B r=dh, e el —4N 15

A5 LFHFEREFENN R TRZE, AP AN T freedrive 341 i 8137 #4E
W P AR A IEEh AL N, IR IR 4% 1 AN EA 4L T 38 e 5 R i

LUWHE, KBS, ML, WAL, EEERE AT RTRERR LED 474,

454 URCap B ml DAL B AEFE P i3l NI B S R« BRATAE XA T RExT iR R A
FEAENLRR AR A BEUR, THAE— NIBEZ GYLREAR, R ARk
Wy, KRBT HES, Mhnl DURRIA TS G I8 ABUTIE S IS, AP~ fhik
THEL: T Deep-Link —B{ & THEER: & BRL, [R5 KRR B A R 0as IR AR 4R

A DUARIIE FH P — B AR I8 A A K 1) RIEHE

URCap #AFxILas NI 2K

Universal Robots

e-series: 5.12 B4 & ¥k 7.

2. &5

H1b A EAOREEE

lere you can program your robot to do tasks.

To program your robot, select the nodes from the Node List and
the Program Tree.

Program Tree
Q

Node List
I
]
]
=
I
I
]

Figure 19 =71 #
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%5255, v BB/ Y/ URCaps, BiF At FEA T i "+ 1edil.

D Preferences

= Remote TCP & Toolpath
> Password

V System

Restart

Figure 20 =472 #

3 MU BE s Hk £ <SmartTool-1.0.x .urcap> SCHFFF misly T %4, MG
s BE . WEATR Figure 21,
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O SmartTool

URCap name: SmartTool

Version: 1.0.2.Build017

Developer: Deep|Link

Contact Info: Activation or question send mail at infoDeepLink@128.com

and MoveC

Copyright: Copyright notice (C) 2023
License Type: Commercial

License:

Copyright (c) .

All rights reserved.

Redistribition and nes in sanrce and hinarv farms with or withant

I -

= Remote TCP & Toolpath

Description: This URCap empowers the Smart Tool to have an easy way of teaching application trajectory waypoints for Move]/L/P
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Figure 21  z4# 3 #

$ 45 il RERE, WE Figure 22 R, B G AL NG, eSS0tk

S R PR SRS SO, B AL, BB B Figure 23 B 0K

5 R DT
<PE Freedrive> )ik TR [F) # 75 52740 1%k .
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“nenura

ah®#H A TIO v
Move C

AU AR K.
reen i |
Orange Light #rt; [TO1 A

£ %& Freedrive: ©

Figure 22 Z#E4 4 #
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Deep | Link

Ah%H WA TIO A4
Move X #irA: [TI1 ad
Move C $irA: |AI2 v
Green Light #1i: [TOO

Orange Light 4 th:

1k fE Freedrive:

Figure 23 2 HEM07 % 1) T IA]

W5 EEDREETRIO, WP RERE > —R > TR 1/0 e Fhisks
H1ik £ SmartTool, #1El s Figure 24.
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RAFEM IR /O oty X « o R URCap M4k 0 + M2 Z Lo FIHRAAERK <
SmartTool v @

ZRRFMERARTRRILAL L

analog_in[2] v
analog_in(3) v| | THHkes Y

' PRELGHEREELH 12V R TRGERH 24V Thedaf kit
AARIR

LRAFR O ANERE M RAGHATH ZLAE O
23| Vpsh #

A

M @ teis

o - HEEEO
RX ERFH . L LR
X R

[ > nman

Figure 24 %475 #: TAIO #E&.

ST UR20 150

X7F Universal Robots UR20 FIZEN it -
KA UR20 M fF &2 rl, sl T RALH EZEPIBNAL IR LU TE
RIEAZE, W& Fr, Figure 25, Figure 26:
1. FTHAI/0 FEIEEFE “F#Z - Smart Tool”,
2. BN R E->URCap-> n# T AIRE, IRIEL G B E 10
T,
3. B0 RENG), Tt B A BRI E A
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RERZ+QAH

>

> s
> e
>
2

|

Cobot controller

L3

Yellow cable.
gt ] [oia ot Move X 4 Az [TI1 -
BI%D [cvo| mifo1a ]| oy
o |
m][ov]
[=}icos,
(o] Green Lignt e |
i
oV Orange Light #8&: TO1 -
co3|m][co7 e Lig .
rwr [
oo [l

ik Freedrive: B

Figure 26 UR20 10 #4672

565 sl LTI R RRBE RN COME AR O K BE, XN IR
VLI AN R T UL ERCE P IR 2, 3e5EE,
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R E2Z 4 QM e 3 ; (- Je JES—

AhEH A TIO v

Move X #iA:
Move C #A: [AIZ—VJ
Green Light 4 th:
OrangeLight ##: o1 |

1k 4k Freedrive:

Figure 27 Save installation configuration.

3. EEEEILR

Color Signal Description
8 Red GND Ground
5 Gray POWER 0Vv/12vy24V
7 Blue TOO/PWR Digital Outputs 0 prOV/12V/24V
6 Pink TO1/GND Digital Outputs 1|or Ground
4 Yellow TIO gital Inputs
3 Green ™ Digital Inputs 1
1 White Al2/RS485+ in 2jor RS485+
2 Brown Al3/RS485- Analog in 3or RS485-
Figure 28 Tool I/0 1551417
L
4 ® 6 . Freedrive Button1 Button2
PV® B EH
3 7
@ |®
1
—
2k 0
Figure 29 157554/
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4. =S EER AR

K5 Sk
o 745 78
5 i, PP ¥k}
TAEEE 5~50C
A7 -25~ 55
P B 4755 2 IP54
LED itz ghtn, Pt
LED 5 KN HRAR 10 Hz
BiEFH THIE™R X
842 M6x35, A2-70 x4

8 D6X16 X1
Lo

o

L]

F

0

=
43 N
(]
0.5 D63 ho =
0
$ 4 ©

4 x 907 D HZF 8+0.2

P31.5H7 F 8:0.2

PEHT 11 +0.2

Figure 30 Product's Mechanic Dimensions
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6.1 Tool Teach TEHR#

Program | instalator

> Basic

Ad d
> NERES 1 ¥ Robot Program

: ¥ ¥ Toaren
\/ URCaps 3 - <empty>
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Variables

Tool Teach

Move type: MoveP

Blend Radius:

Tool Speed:

Tool Acceleration:

Deep | Link
o BRRBRE

Linear Parameter-

10 mm 1= i{j]
20.0 / 9

40.0 mm/s?

=1 N T

+ MoveX

+ MoveC ’

Robot needs to be powered ON to proceed.

tool_in[0] false
tool_in[1] false
analog_in[2] 0.0

infoDeepLink@126.com
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Figure 31 T A #0FE/7 T T
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Figure 32 ;=i 2 pEfEn K
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6.2 Tool Light TE{Z24T

R WG =

Sefault 4
o [ =
1 v RBARA

2 L= R Tool Light Eﬁ@ﬁ‘v% Deep | Link

:
R ——
T s

CES €5 0

A4 et ok O

WBARRALE,

Figure 33 LA 15 54T 4 FE I, INAGAIEE OHz Bezs LED AT #, 2LE1A 2 it ifdt [4R6, #e), &2 4
SfEard st AT AT .

6.3 BIEBANRS
TETAEG KA, W TR TAEE AR, 7T DL Rl A B B R Im e Th g LA
SEEUGE g RE, 40 Figure 34,

} C 2 Plane_1
Figure 34 B 17 B hi#oa & K

G, A DAE AR B SR> TR T TAE &P, 40 Figure 35.
b5, AT LAE 23 B ->URCap->/R 8 T H Ak #Ext B TAE SR IEF i, IXFE
HLAS N s v] DLBR AR #2 21357 (1 5F %5, 0 Figure 36.
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R B2+ QM

=]

[w |[#aen |

Figure 35 &Y#-F i

080OF —
T I 27 —
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LGS @ [k
Plane_2
Plane_1

fhmh A ]

Move X s A: [Tfies
B

Move C $irA: |AIZ v

Green Light i

Orange Light #tk: [TO1 bl

{k#& Freedrive: O
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Figure 36 %£# H #r_L1F & HF1E-T-IHT

/. ERER
*

i e iR

Bk 001 HLes N2 i, > iEAHLE A L

B 002 IR BN AL > H P 75 B SCE g 2R A [Move], Movel,
MoveP) FHAEY)IE$44 o

s 003 WoET Tool-l0 WHE. > WS MR 2-2235 /B 5 PREWRE TR 1/0 %
.

i 004 LA FRAE. -> 24 URCap RBUHRT 2 HILXFEN, HIRXAIRET
moveX fx % AI VNI 4 AN 55, MoveC £ 2 nl i 2 N B Ao

s 005 BB TR Freedrive. —> X MNESHIRRHP FEERERERN
LR Freedrive 4 A LAEAE Freedrive #&#l. 0 2-%%% / 2
4.
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