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eekek English Documentation  **xkxkkek

1. Brief Introduction

This URCap provides an aden 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, MoveJ, Move P, as well as MoveC
In addition, it provides aprogrammable LED bandfor indicating program state. We
believe thisfeature 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-Nk p mXu " f gu ki p" FPCretuging" ku" c" ng
maximumly native Polyscope functions and can help youquickly build your own
decent application.

The compatibility minimum requirement is:

Universal Robots
e-series: 5.9 or newer.

2. Installation
15t step: click hamburger menu on top right of Polyscope
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24 QM o D Wk
Q _ Graphics Variables

1 ¥ Robot Program Program
2 - <empty>

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

s

> Advanced
) Templates m

> URCaps

O Add Before Start Sequence
O set Initial Variable Values
& Program Loops Forever

Figurel Installation 1ststep.

2"d step: Select Settings / System/URCaps " vj g pY'echvkvevnd pi" gp " dwvvgp"
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> Preferences

= Remote TCP & Toolpath
» Password

W System

> Security

Restart

Figure2 Installation 2nd step

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

» Security

O SmartTool

URCap name: SmartTocl
Version: 1.0.2.Build017
Developer: Deep|Link
Contact Info: Activation or question send mail at infoDeepLink@126.com
I : This URCap

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

License:
Copyright (c),
Allrights reserved.

Redistrihition and nse in sanree and hinary farms with ar withant

[+ ][]

= Remote TCP & Toolpath

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

Smart Teach Tool URCapManual

The changes require a restart to take effect, I

Figure3

Installation 3rdstep.

4t step: ClickInstallation and click [License Import| button showed in Figure 4 to
navigate in directory for the corresponding license file subsequently cIick
button until it will get Figure 5 message box which means license activation is
completed. The <Enable Freedrive> checkbox is alsneededto check.
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) Safety

> Fieldbus
W URCaps

Smart Tool
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(a)

Workbench Feature:
Freeeve s
Move X s

Move C Input: |AI2

-
Green Light Output:

Orange Light Output:

Enable freedrive: &

Setting =

License Import [ Enable

License not present..

Figure4

Installation 4thstep.
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W Nink
(5)

Setting

Workbench Feature:

License Import Enable
SmartTool | Movexiouw: 1 w] \ port |

o o

& Activation successful.
_ Green Light Output:
Orange Light Output:

Enable freedrive: &

Figure5 Installation activationview.

5t step: The nextstep is to take care of tool I/O 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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W General

Select how the Tool IO interface is controlled. If a URCap controls the Intedeﬁned options will be owverridden.

Controlled by

@ ~nalog Inputs Tool Digital Output mode is defined based on the tool attached

F
analog_in[2]
[

analog_in[3] Tool Qutput Voltage

O cor

nmunication Interface if it is only configured to 12V

The Tool Communication Interface allows communication
with the tool without external wiring

Baud Rate
> safety Parity

> Features Stop Bits
RX Idle Chars
TX Idle Chars

Digital Output O

Digital Output 1
> Fieldbus

> URCaps

Figure6 Installation Tool-IO configuration

For UR20 case

Setting the tool voltage to 24V may damage attached equipment

ForUniversal Robot®JR20
To comply with UR20 unique safety design, the Smart Tool IO signal w
be wired to robot controller cabinet, below is a workaround procedure:
1. Ay GKS ¢22f Lkh aSdaay3a LI} S+ 3
{YFNI ¢22f¢zX
2. Installation->URCap> Smart Toopage, make thelO configuration
that reflects real connection,

3. inl/Otab page@, make the corresponding analog_in configure
as Current shown inFigure 7 and Figure 8.

4. Installation -> Safety-> I/O, select the corresponding
Configure_input as-reedrive
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Here need to select
accordingly: Current

‘Workbench Feature: Base v

Freedrive Input: [CIO&L ¥
T ——)
3 Move C Input: [AID -]
creentigntouout: pco v | [l
Orange Light Output: [DO1 ~
—— rwr [l

ao [l

Enable fresdrive; &

Figure8 UR20UR30/UR15/UR18/URS8Lcobot 10 wiringreference(legacy system)

Cobot controller - New Design

Workberch Featre:

Freedrive Input: [CIO& il |

Move X Input: [DI0 ~H
Move C Input: |AID - .

Green Light Output: (D00 ~m
OrangeLignt Owput: [DO1 v |
rwr [l

oo [l

Enable freedrive: []
Figure9 UR20/UR30/UR15/UR18/URSL cobot 10 wiring (new system production since 2023 September)

6" step: Eventuallyclick tool bar button on Polyscope top Save / Save Installation
As.vq"ucxg"ewttgpv"nkegpugtfrelngidllavangverytimg p Xv " j ¢ X g
reboot. And nowall installation is completed.
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REZ ¢ QH =] B

v | installation | 1

2 save Installation As...

> Fieldbus
v URCaps
Freecrive Input:
hd

Smart Tool Move X Input: License Import
" Activation successful.
Green Light Output: [TOO -

Orange Light Output: [TO1 hd

Workbench Feature:

Enable freedrive: &

Figure 10 Saveinstallation configuration.

3. Electrical Drawing
Color Signal Description

8 Red GND Ground

5 Gray POWER ovnsz;\;nl

7 Blue TOO/PWR [Digital Outputs 0 prOV712v/24V
6 Pink TO1/GND | Digital Outputs 1jor Ground
4 Yellow TIO c Duts

3 Green ™ Digital Inputs 1

1

2 L

White Al2/RS485+ log in RS485+
Brown Al3/RS485- in 3jor RS485-

Figure11 Tool I/O signal mapping(legacy design)

. Freedrive Button1 Button2
R B e

2kQ

Figure 12 Electrical wiring drawilg (legacy design)
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SmartTool
side (Male)

2 . Freedrive| Buttonl Button2

° B\ OB\ B\

2k O

.
Figure 13 Electrical wiring drawing itew design)

4. Product Specification & Mechanics

ITEMS VALUE
Weight 745 g

Material Aluminum, PP plastic
Working temperature 5~7 2,
Store temperature 25~7 7,
IP protection level IP54
LED color type Green, Orange
LED maximum blink frequency 10 Hz
Packing list Smart Teach Tool x1
Screw M6x35, A270 x4
Pin D6x16 x1
Deep | Link
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Figure 14 Product's Mechanic Dimensions

5. Activation
Send your questionor request at mailbox: info@deeplink.cn

6. Context configuration

6.1 Tool Teach ProgramNode
This section demonstrates the 2 URCapProgramNode
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“ URCaps - <empty>

Smart Teach Tool URCapManual

Q - Graphics Variables

Tool Teach Deep I Link

MoveTypeSelectio

Move type: MotionParame

Linear Parameter

Blend Radiusmm] I:|
Tool Speedmm/s] E

Tool Acceleration{mmys®] I:|

quot Program

+ MoveX + MoveC

Robot needs to be powered ON to proceed.

\
tool_in[0] false Wa rn Message
oo e Update button

analog_in[2] 0.0

Figure15 Tool Teach program nodenterface, the MotionParameter area permits linear/angular motion parameter
specification, and these data will be effective in further inserting waypoint/Cirwaypoint nodes, if yeant to rewrite
previous nodes motion parameters, then the Update button can be used to realize this function.
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Physical +MoveX
button

Physical +MoveC

button
Figure 16 Physical product button& illuminationfunction.
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6.2 Tool Light ProgramNode

=

<|.

Q _ Graphics Variables
1 v Robot Program

2 = Tool Light: Orange-ON-OHz Tool Light

ColorSelection  PecP!tink

Green Orange O

/ActionTypeSeIection
/Blinking Frequency

Action: Light ON

Blink Frequency: 0

‘/HZ Stop Here selection

Program Pointer Stop Here: [

> Advanced Robot needs to be powered ON to proceed.

Guiding Message

> Templates
> URCaps

Live Test button——" | Test

Dower o

Figure17 Tool Light program node interfaceBlink 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.lt is possible to create the workbench plane by Polyscope default function
in Installation -> Features-> Planes asFigure 19, subsequently, you can select this
workbench feature in Installation -> URCaps-> Smart Tool combobox asFigure
20. The robot will be able to run same relative trajectory in the taught plane into
new target plane.

} i t Plane_ 1

Figure18 Trajectory offsetting context.
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B P [ =

> Safety A& Base
@ Tool
W Features @ Plane 1

® Plane_2

(+]

=

| Edit || Move here || Teach this plane |

Normal

Figure 19 Create feature Plane in Installatior> Features-> Planes.

OBOF s
N o =

[ > safety
‘ > Features neep' ti“h

w) Fieldbus

|V URCaps

‘Workbench Feature:

_ Freedrive Input: @ x
- | i | I Enable

License Import

Smart Tool Move X Input: TI1

h Move Clnput: (A2 Activation successful.

Green Light Output: |TOO

Orange Light Output:

Enable freedrive: &

Normal
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Figure 20 Selecting target offsetting feature in the combobox of Installation.

6 Error instruction

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-IO needs to configure -> please follow 2-Installation / 5th step to
setup the tool-IO 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 2waypoints maximum to formulate 1 curve complete.

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

7 Revision notes

Version Description Time [YYY¥MM-DD]
1.0.2-Build017 Initial release 2023-May-10
1.0.4-Build005 Add manual QR code, 2023-June-05

Add CN translation.
1.0.4-Build006 Improve live test button performance, 2023-July-15
Improve CN translation in
URCapProgramNode,
Add Copyright section
1.0.4-Build010 Add Program Pointer stop here function | 2023-August-20
in Tool Light node.
1.0.4-Buid011 Add Tool-DO runstatedependency 2023-August-21
1.0.4-Build012 Add Featureoffsetting function. 2023-September-23
Add waypointMove Herd,|Set Poin
button.
Optimize shared motion parameter
function.
Fix Tool Light issue on runstate.
1.0.4-Buid015 Adjust Tool Light Ul for easier 2023-October-16
programming.
1.0.4-Build017 Build for UR+ compliance retrofitting. 2023-December-18
Adjust Chinese translation
1.0.4-Build019 Optimize activation approach. 2023-December-27
1.0.4-Build020 Generalupdate. 2024-April-07
1.0.4-Build021 Add StartFromNode and 2024-May-07
BreakPointOnNodecapability.
Add MAC info in Installationnode.
1.0.4-Build023 Make DI/O configurable in 2024-July-12
InstallationNode to support Universal
Robot UR20 cobot.
*Switch toursim-5.15.0.126572
1.0.4-Build032 Fix installation icon deformation. 2024-October-24
Rectify manual electrical wiring
diagram.
Fix UR20 |10 setting erroy and teaching
miss.

Deep | Link

Liuhe road, 129624B room

Yuhangdistrict, BP1235
Hanazhou, China

info@deeplink.cn

17



Deep | Link

Smart Teach Tool URCapManual

1.0.5-Build008

Improve Tool-Teach responsivenesshy
300%.

Update activation experience.

Fix feature switching bug.

Add simulator variant.

Update activation configuration.

Point node & Circular Point node
interface simplified.

Simplify Digital Output runstate
dependency.

2025-April-30

1.0.5-Build010

Upgrade URSIM base to 5.19.0+
Adjust Linear acceleration minimum to
0.5 mm/s2.

2025-August-12

1.0.5-Build012

Add full check of Tool-10 setting.

Add Jog Tool -v1.0.3.

Streamline non-activation behavior.
Retrofit electrical connection according
to WT X u te¥ighkKhange, see
Notification detail.

2025-December-22

*xrxx%Chinese Documentation /

V1.05

*kkkkkkkkk

Smart Teach Tool

URCap Manual
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URCap » 1)
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0 . I
H” u . ¥ = freedrive
JH @
A - T Wae”
L A v H
W ~ .
v K F

Universal Robots
e-series: 5.9

24 QH

1 ¥ Robot Program
2 - cempty>

—

> Advanced

> Templates

> URCaps
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Program
Here you can program your robot to do tasks,

Variables

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

Node List Program Tree

q

«
Ll

Vv

~

O Add Before Start Sequence
O set Initial Variable Values
[ Program Loops Forever

Figure21 1
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2 / / URCap$ D W ®#Y A

> Preferences

= Remote TCP & Toolpath
> Password

W System

> Security

Restart

Figure22 2
3 " b T <SmartTool-1.0.x .urcap> o Dp -
Dp A Figure 23A
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SmartTool
.

URCaps
- URCap name: SmartTocl
Version: 1.0.2.Build017
Contact Info:
I : This URCap

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

License:
Copyright (c),
Allrights reserved.

e
-

Redistrihition and nse in sanree and hinary farms with ar withant

Activation or question send mail at infoDeepLink@126.com
the Smart Tool to have an easy way of teaching application trajectory waypoints for Move]/L/P
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= Remote TCP & Toolpath

The changes require a restart to take effect, I

Figure23

Figure 24

|

< Freedrive> A
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LA SR (A v

R R RN
Move X $1A: [TI1

Move C A AI2

Green Light % : [ TOO -
orange Lire

ik 4k Freedrive:

[ RAFA

‘ @A R K.

Figure24
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Figure 26 5 i1o A
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G Universal Robot&JR20 | )
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b - “ Figure27” Figure 28’
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2. ->URCap> 7 , (o)
’ 0
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| oniz
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L3

LA &AL T

Move X #1A: [TI1 -

Mo c 0
Green Light S i: [ ]
Orange Light 4 8 [TO1 ~
rwr [

s [l

ek Freedrive:

Figure 28 UR20/UR30/UR15/UR18/URSL L o (UR )

Figure29 UR20/UR30/UR15/UR18/UR8L L o (UR G -2023 Septembe¥ ¢t @ )
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