
REFERENCE STANDARDS: IEC 61508-1, IEC 61508-2, 

IEC 61508-3, IEC 61508-4, IEC 62061, ISO 13849-1, 

IEC 61800-5-2.

The STO function can be used where main power of the 

drive is on to prevent unexpected start. The function cuts 

off the drive signal to disable the drive output, thus 

preventing motor from unexpected start (refer to below 

figure). After enabling STO function, short-time 

operations (like non-electrical cleaning-up in lathe 

industry) and/or maintenance on non-electrical parts can 

be conducted.
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STO function is the popular and basic drive-integrated safety function, which ensures that no 

torque-generating energy could be continue to acted upon a motor and prevents unintentional 

starting.

Effect

This function is a mechanism that prevents the drive from restarting unexpectedly, in accordance 

with EN 60204-1.The STO function coerce the drive clears the pulses of the drive.

Applications

STO function can cut off the power of IGBT immediately, and it can be used wherever the drive will 

be brought to a standstill in a sufficiently short time by the load torque or friction or where coasting 



down of the drive is not relevant to safety. STO enables safe working when the protective door is 

open (restart interlock) and has a wide range of use in machines/ systems with moving axes, e.g. 

handling, conveyor technology.

Benefits for customers

The advantage of the integrated STO safety function compared with standard safety technology, 

using electromechanical switchgear is the elimination of separate components, and the effort that 

would be required to wire and service them. Because of the rapid electronic switching times, the 

function has a shorter switching time than the electromechanical components in a conventional 

solution.

The International Electrotechnical Commission's (IEC) standard IEC 61508 defines SIL using 

requirements grouped into two broad categories: hardware safety integrity and systematic safety 

integrity. A device or system must meet the requirements for both categories to achieve a given SIL.

1．For the low demand operation

2. For the continuous running mode demand operation

1. Logic table for STO function

Input states and corresponding faults of STO function:



2. Wiring diagram of control circuit

3. Control terminal diagram

Connection terminal diagram for inverters ≤2.2kW

Connection terminal diagram for inverters ≥ 4kW



4. SIL in different power
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