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2x 270° safety scanners on opposing 
corners, provides full perimeter 
coverage, with ability to custom 
program the sensing area

Robot will pause when scanner is 
interrupted, then continue when 
interruption is removed
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Installation Summary:

1. Download Keyence Software and Install programs on Laptop
2. Shut down / Power off UR Controller and Remove Power connection
3. Assemble Scanners to Brackets
4. Attach Scanner Hardware to VersaCart
5. Connect Keyence Cable Assembly to Scanners and Keyence Controller
6. Connect custom cable to Keyence Controller
7. Connect custom cable to Universal Robot Controller I/O unit 
8. Connect Power to Universal Robot Controller 
9. Setup Scanners at individual scanner display

10. Configure Scanners, 1 at a time, with Laptop connected to Scanner:
a. Customize and Configure Scanner 1
b. Customize and Configure Scanner 2

11. Configure settings on the UR Teach Pendant
12. Test



● Tools:

○ Laptop w/ Keyence Software 

○ USB to USB Mini 2.0 cable *Laptop to scanner

○ Small flathead screwdriver

○ 4mm hex key

○ 13mm open-ended wrench

● Scanner Hardware:

○ 2 x Keyence SZ-01S Safety Scanners (SZ-01S)

○ 1 x Keyence Scanner Controller (GZ-1000R)

○ 2 x Cables - Scanner to Y-cable

○ 1x Y- Cable - Connecting Scanners to Keyence Controller

○ 1 x Cable - Keyence Controller to UR Controller *

*custom cable with UR I/O connectors

● Scanner Software:

○ Safety Device Configurator
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● Mounting Hardware:

○ 1 x Safety Scanner Bracket, Base

○ 1 x Safety Scanner Bracket, Keyence

○ 16 x M5 Socket Head Screws x 12mm L

○ 8 x M5 Hex Nuts (Captive Nuts)

○ 2 x M8 Hex Head Screws x 20mm L

○ 2 x M8 Washers

○ 4 x M8 Hex Nuts (Captive Nuts) 

Download Link

https://www.dropbox.com/scl/fo/dwch2ucxo7l47ribkaqwd/AKUSnRO3LAD216Z1JvSifn8?rlkey=o0ti4yoly8qp6xgddqtroo320&st=znqc7tup&dl=0
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Step 1:  Download Keyence Software and Install programs on Laptop
a. Safety Device Configurator
b. GC Configurator

1. Download Zip Files from provided link or Resources page of VersaBuilt website 
(www.versabuilt.com/resources)

2. Run SZ Configurator “setup” file
3. The following programs will be installed on your computer:

a. GL-R Configurator
b. Safety Device Configurator
c. SL-V Configurator
d. SZ Configurator *this program is used to configure the scanners
e. SZ-V Configurator

Step: 2:  Shut down / Power off UR Controller /  Remove Power from Universal Robot Controller
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Step 4:  Attach Scanner Hardware to VersaCart

Safety Scanner #1

Safety Scanner #2

CNC

2x M8 HHCS & 2x M8 Washers (per bracket)

*attaching bracket to VersaCart
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Step 3:  Assemble Scanners to Brackets (2x Assemblies)

4x M5 SHCS
*attaching scanner to bracket

2x M8 Captive Nuts
*factory installed on VersaCart

Safety Scanner Bracket, Base

2x M8 HHCS & 2x M8 Washers

*attaching bracket to VersaCart4x M5 SHCS                   

*attaching bracket to bracket

Keyence Scanner

Safety Scanner Bracket, Keyence
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Step 5:  Connect Keyence Cable Assembly to Scanners and Keyence Controller

● Cables: 
○ 2x SZ-PC03PS - 0.3m cable
○ 2x SZ-VCG03 - 0.3m cable
○ 2x SZ-CC7PS - 7m cable

● Scanners:
○ SZ-01S Scanners

● Controllers:
○ Keyence Safety Controller GZ-1000R
○ Universal Robot Controller
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Step 5c:  Connect Keyence Cable Assembly to Keyence Controller

1. Use a flathead screwdriver 

to pop off the A and B panel covers 

on the GC-1000R Controller

VersaCart Safety Scanner Installation 9



VersaCart Safety Scanner Installation

Install Safety Scanners

Step 5c:  Connect Keyence Cable Assembly to Keyence Controller

2. Insert SZ-VCG03 Cables into 

Ports A and B on the GC-1000R
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Step 5c:  Connect Keyence Cable Assembly to Scanners

VersaCart Safety Scanner Installation

Route cables out of the bottom of the VersaCart 
thru the open slots at each cart end panel
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Step 5a:  Connect Keyence Cables together

Per Scanner:
● 1x SZ-PC03PS - 0.3m cable
● 1x SZ-VCG03 - 0.3m cable
● 1x SZ-CC7PS - 7m cable
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Step 6:  Connect custom cable to Keyence Controller 

VersaCart Safety Scanner Installation

Custom Cable:
● 5x color coded flying leads for 

Keyence Controller connections
● 5-meter extension cable
● 5x color coded flying leads for UR 

Controller Connections
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Step 6:  Connect custom cable to Keyence Controller

Connection to Keyence Controller plugs: 
● Si4 -> Green/Yellow
● So0 -> Black
● So1 -> White
● +24V -> Brown
● 0V -> Blue

Green/Yellow

White

Black

Blue

VersaCart Safety Scanner Installation

Brown
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Step 7:  Connect custom cable to Universal Robot Controller 

● With the UR Controller off, disconnect the following 
terminals inside the controller:
○ Safety
○ Horizontal Digital Inputs
○ 2nd Digital Output Terminal blocks from the robot 

controller, connect the ferruled  flying leads from 
the bulkhead to the respective terminal block 
locations:

● Connect Flying leads:
○ Safety Terminal: 

■ Remove the bottom two jumpers
■ Black -> SO0
■ White -> S01

○ Horizontal Digital Inputs: 
■ Blue -> 0V
■ Brown -> 24V

○ Digital Output 2: 
■ Green/Yellow -> DO5

VersaCart Safety Scanner Installation

**Connect as shown**
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Step 7:  Connect custom cable to Universal Robot Controller 

● Connect terminals back into robot with power off

● Note: A bulkhead connect is part of the cable harness, 
if use would like to connect the cable assembly to an 
existing connector plate

**Connect as shown**
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Step 8:  Connect Power to Universal Robot Controller 

● With power connected to the Universal Robot 
Controller, the Keyence scanners will turn on

● The scanner will boot up when the robot reaches the 
Getting Started **Robot is ok to be started**
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Step 9a:  Setup Scanners at individual scanner display

● Open access door on top of the scanner
● Connect the scanner to the Laptop with Keyence 

Software with the Mini USB cable.

● Note: 
○ The factory default scanner password is 1111 
○ If users want to make customizations to settings, 

refer to the Keyence Manual then on the Keyence 
Scanner display, use the up/down arrows to 
switch between lines on the display and the right 
arrow to select a menu item.

A - B SwitchUSB Mini
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Step 10a:  Configure Scanners, 1 at a time, with Laptop connected to Scanner

● Note: Scanners ordered from VersaBuilt are pre-configured

● With Laptop, open the SZ Configurator Program
● Select “Read out the configuration data from SZ”
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Step 10b:  Configure Scanners, 1 at a time, with Laptop connected to Scanner

To create a new or custom configuration:
● With Laptop, open the SZ Configurator Program

● On the first popup, select “Create a new configuration 
file” and click on OK.
.

● On the second popup, select “SZ-01S” and click on OK 
(bottom option)

VersaCart Safety Scanner Installation

Step not required if 
using Pre-Configured 

scanners setup by 
VersaBuilt
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Step 10c:  Configure Scanners, 1 at a time, with Laptop connected to Scanner

● Configuration software window enters configuration to 
set general information

Company Name

Lead

VersaCart Safety Scanner Installation

Notes, if needed

Step not required if 
using Pre-Configured 

scanners setup by 
VersaBuilt

21



Install Safety Scanners

Step 10d:  Configure Scanners, 1 at a time, with Laptop connected to Scanner

● Configure the Safety 1 settings.
● Set Start / Restart to Automatic / Automatic
● Uncheck the EDM Enable and Reference Points Monitoring boxes
● Can set Restart delay to 5 seconds if desired, overall doesn’t add much

VersaCart Safety Scanner Installation

Step not required if 
using Pre-Configured 

scanners setup by 
VersaBuilt
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Step 10e:  Configure Scanners, 1 at a time, with Laptop connected to Scanner

● Set the Non-safety settings.
● Set AUX1, AUX2 to “Not used”

VersaCart Safety Scanner Installation

Step not required if 
using Pre-Configured 

scanners setup by 
VersaBuilt
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Step 10f:  Configure Scanners, 1 at a time, with Laptop connected to Scanner

● Set a Protection Zone for the scanner. See Keyence’s User Manual for 
full instructions. 

● Uncheck Yellow, Warning Zone.  Only use Protection / Red Zones.

VersaCart Safety Scanner Installation

Click on the red Protection Zone box at the 

top to set the Protection Zone (UR’s 

Protective Stop zone). Not using the 

yellow Warning zone. 

Using the drawing tools below, draw a line 

segment, rectangle, polygon, circle, sector 

(wedge), or freehand to create the zone. 

You can draw multiple shapes, or use the 

Delete tools to delete portions of those 

shapes.

Alternatively, you can use the Automatic 

Drawing tool, and the sensor will 

automatically create a zone that includes 

all of the open space up to the current 

obstacles it sees.  This zone can then be 

modified with the drawing tools.
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Step 10g:  Configure Scanners, 1 at a time, with Laptop connected to Scanner

● Click Transfer 
● Click Accept to transfer the settings to the scanner.
● Save file on the laptop
● Remove USB and close cover
● Repeat steps Scanner #2
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Step 11a:  Configure settings on the UR Teach Pendant

● On the Robot Teach Pendant
● Set the Safety -> I/O ->Input Signal to have every 

Function Assignment be Unassigned.
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Step 11b:  Configure settings on the UR Teach Pendant

● Set the robot Digital Output DO5
 

● Installation -> General -> I/O 
Setup -> Output. 

● Change the DO(5) name to 
“SafeguardBypass” and in the 
I/O tab control set it to Disabled.
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Step 12:  Test

VersaCart Safety Scanner Installation

● Test with the VersaBuilt System Controller (VSC) software, by moving the robot in between homes (e.g., 
Table Home to CNC Home)

● While in this move sequence walk into the protection zone. 
● With the safety scanners setup properly, the robot should pause while an object or person is in the 

protection zone and resume operations (continue moving to home) when the object or person exits the 
protection zone. 

● Finally put the robot in freedrive mode via the Enable Freedrive button in the Recovery panel on the Home 
page of the VSC. Verify the system does not go into Safeguard Stop when in a Freedrive state.
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VersaCart Safety Scanner Installation

For temporary bypass of the safety scanners, during calibration, freedrive recovery or setup, there are 3 
methods:
1. FreeDrive

○ Using the system user interface, select “Enable FreeDrive”
○ Enter the safety scanner zone
○ The scanner will not deactivate the use of robot freedrive, allowing for calibration or recovery
○ Temporary I/O Bypass

2. Temporarily disable
○ On the UR teach pendant, go to the I/O screen
○ Set DO 5 to on (checkbox)

This enables a short ~10 minute override of the safety scanner
To disable again, the DO may need to be toggled (turned off then turned back on)

3. Bypass Terminal
○ A bypass terminal is provided allowing the user to override the safety circuit.  This is to be used when 

troubleshooting a faulty sensor
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To reset the system to run without the scanners, replace the terminal 
highlighted in RED with the terminal shown in the upper right image
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