
YRC1000

DX200

Functional  
Safety Unit (FSU)
Improved Safety Functions  
with integrated Safety Controller

robotics@yaskawa.eu.com
www.yaskawa.eu.com

YASKAWA Headquarters
YASKAWA Europe GmbH
Robotics Division 
Yaskawastraße 1
85391 Allershausen, Germany
Tel. +49 (0) 8166/90-0
Fax +49 (0) 8166/90-103

YASKAWA ACADEMY 
and sales office Frankfurt
YASKAWA Europe GmbH
Robotics Division 
Hauptstraße 185
65760 Eschborn, Germany
Tel. +49 (0) 6196/77725-0
Fax +49 (0) 6196/77725-39

YASKAWA GROUP

AT YASKAWA Austria
Schwechat/Wien 
+43(0)1-707-9324-15

CZ YASKAWA Czech s.r.o.
Rudná u Prahy 
+420-257-941-718

ES YASKAWA Ibérica, S.L.
Gavà/Barcelona 
+34-93-6303478

FR YASKAWA France SARL 
Saint-Aignan-de-Grand-Lieu 
+33-2-40131919

FI YASKAWA Finland Oy
Turku +358-(0)-403000600

GB YASKAWA UK Ltd.
Banbury +44-1295-272755

IT YASKAWA Italia s.r.l.
Torino +39-011-9005833

IL YASKAWA Europe Technology Ltd.
Rosh Ha’ayin +972-3-9004114

NL YASKAWA Benelux B.V. 
Son +31-40-2895500

PL YASKAWA Polska Sp. z o.o.
Wrocław +48-71-7928670

RU YASKAWA Nordic AB
Moskva +46-480-417-800

SE YASKAWA Nordic AB
Torsås +46-480-417-800

SI YASKAWA Slovenia
Ribnica +386-1-8372-410

TR YASKAWA Turkey Elektrik 
Ticaret Ltd. Sti.
İstanbul +90-216-5273450

ZA YASKAWA Southern Africa (PTY) Ltd
Johannesburg +27-11-6083182

DISTRIBUTORS

BG ARAMET ROBOTICS Ltd.
Yambol +359-885 317 294

 Kammarton Bulgaria Ltd. 
Sofia +359-02-926-6060

CH Messer Eutectic Castolin 
Switzerland S.A.
Dällikon +41-44-847-17-17

DK Robotcenter Danmark
Løsning +45 7022 2477

EE RKR Seadmed OÜ 
Tallinn/Estonia +372-68-35-235

GR Gizelis Robotics 
Nea Kifissia +30-2106251455

HU Flexman Robotics Kft
Budapest +36-30-9510065

LT Profibus UAB
Panevezys +370-45-518575

NO Skala Robotech AS 
Lierstranda +47-32240600

PT ROBOPLAN Lda
Aveiro +351-234 943 900

RO Sam Robotics srl
Timisoara +40-720-279-866

 MPL Automation S.R.L.
Satu Mare +40 (0) 261 750 741

www.yaskawa.eu.com



• Defines workspaces within which the robot can  
move freely 

• Takes into consideration the overall contour of the 
robot and tool

• Real-time playback of the robot position on the  
programming pendant

• Definition of up to 32 conditional files

• Depending on the contour, multiple areas can be 
activated simultaneously

Safety Range Limitation

Safe areas 
can be defined ...

A ... that the manipulator  
must not leave.

B ... that the manipulator  
must not enter.

C … as limits, e.g. infinitely  
long walls/inelined surfaces.

If the manipulator  
attempts to leave a  
defined space, it is  
immediately stopped  
by the FSU!
(Regardless of its speed)

• Definition of up to 5 envelope curves to define the 
shape of the tool

The complete tool must be enclosed by the  
envelope curves.

Envelope curve is  
formed from a cylindrical 
central part and a 
hemisphere at each end 
of the cylinder.
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Functional Safety Unit (FSU)

• Defines max. permissible individual single axis 
speed of the robot axis, base axis and station axes 

• Definition of up to 32 conditional files

• With standstill monitoring (in case 0°/s is set as  
max. speed limit)

Manipulator does not regulate its axis speed to 
defined speed of selected file. For each robot axis 
a separate max. single axis speed limit can be 
defined.

Individual Axis Speed  
Monitoring

V/max in degrees/s

If the permissible axis velocity  
is exceeded, the manipulator  
is stopped and an ALARM is 
generated.

Functions (Examples)

• Defines permissible range of motion for each  
robot axis, base axis and station axis 

• Definition of up to 32 conditional files

Individual Axis Range  
Limitation

Safe range, 
maximum value

0° reference point
(Home position of the robot)

Maximum range  
of motion

Minimum value



• Speed of the Tool Center Point (TCP) is limited  
and monitored. If no TCP is defined, the Flange 
Center Point (FCP) is limited and monitored

• Definition of up to 32 conditional files 

• With standstill monitoring

Safety Speed Limitation

• FSU monitores the tool angle in space and  
ensures that the tool orientation remains within the 
cone defined by angle limit Ra 

• Definition of up to 32 conditional files

Tool Angle Monitoring

Tool Change Monitoring

• Monitoring that the correct tool is used for each 
motion instruction in the robot job 

• Up to 16 different tools per robot can be defined 

Teach mode monitors whether the selected tool 
matches the tool that is actually being used.

Note

Maximum:

3 external axes  
for 6-axis robots

Maximum:

2 external axes  
for 7-axis robots

Maximum:

16 tools  
per robot

Angle limit Ra

Laser head

Maximum 
inclination  
of toolLaser beam

Reference angles
Rx, Ry and Rz

Tool 
center point

Flange  
center point



• Settings for the FSU can only be made  
in Safety Mode 

• Safety Mode is protected by an editable  
password

Safety Mode

Control of FSU functions

• Activation/deactivation of safety functions by means  
of dual-channel binary control (8 inputs) 

• Freely definable binary patterns for activation of functions 

• Multiple individual functions can be activated  
simultaneously 

• Multiple axis and range limitations can be activated  
simultaneously 

• Up to 8 dual-channel safe outputs can be assigned 
(each safe output can only be assigned once) 

• Optional control via ProfiSafe or Ethernet IP Safety 
(max. 64 inputs and outputs*) 

* Currently only for DX200 controller

CRC Code (checksum) 

• The robot controller creates a separate checksum  
(CRC Code) for all safety-relevant data and functions.  
This is recalculated every time values and settings are  
changed and is saved with the change date. 

• The function of the checksum is to enable quick and  
easy verification and documentation of possible changes  
to settings.

• Checksum data is stored in the individual data back-ups  
of the FSU functions and system files.

Display of the  
checksum on the  

Teachbox
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All dimensions in mm 

Technical data may be subject to change without previous notice |  
Please request detailed drawings at robotics@yaskawa.eu.com
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