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The information provided in this documentation contains general descriptions and/or technical 
characteristics of the performance of the products contained herein. This documentation is not intended 
as a substitute for and is not to be used for determining suitability or reliability of these products for 
specific user applications.  
 
It is the duty of any such user or integrator to perform the appropriate and complete risk analysis, 
evaluation and testing of the products with respect to the relevant specific application or use thereof. 
Neither Schneider Electric nor any of its affiliates or subsidiaries shall be responsible or liable for misuse 
of the information contained herein.  
 
If you have any suggestions for improvements or amendments or have found errors in this publication, 
please notify us. 
 
No part of this document may be reproduced in any form or by any means, electronic or mechanical, 
including photocopying, without express written permission of Schneider Electric. 
 
All pertinent state, regional, and local safety regulations must be observed when installing and using this 
product. For reasons of safety and to help ensure compliance with documented system data, only 
the manufacturer should perform repairs to components. 
 
When devices are used for applications with technical safety requirements, the relevant instructions must 
be followed. Failure to use Schneider Electric software or approved software with our hardware products 
may result in injury, harm, or improper operating results. Failure to observe this information can result in 
injury or equipment damage. 
 
© 2015 Schneider Electric. All rights reserved.   
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Introduction  
 

 
 

Overview  
 
This chapter gives the introduction and provides important safety information.  The present 
document is not a substitute for the product documentation, but is instead intended to provide a 
more detailed explanation of certain aspects of the product concerned.  
  
Contents of this chapter  
 
This chapter contains the following topics:  
Topic  Page  
Before you begin  03  
Start-Up and Test  05  
Operations and Adjustments  06  
 
Please Note 
Electrical equipment should be installed, operated, serviced, and maintained only by qualified 
personnel. No responsibility is assumed by Schneider Electric for any consequences arising out 
of the use of this material. A qualified person is one who has skills and knowledge related to the 
construction and operation of electrical equipment and its installation, and has received safety 
training to recognize and avoid the hazards involved. Failure to observe this information can 
result in injury or equipment damage. 

Before You Begin  
General  
The products specified in this document have been tested under actual service conditions. Of 
course, your specific application requirements may be different from those assumed for this and 
any related examples described herein. In that case, you will have to adapt the information 
provided in this and other related documents to your particular needs. To do so, you will need to 
consult the specific product documentation of the hardware and/or software components that 
you may add or substitute for any examples specified in this documentation. Pay particular 
attention and conform to any safety information, different electrical requirements and normative 
standards that would apply to your adaptation.  
 
 

 WARNING 
REGULATORY INCOMPATIBILITY 

Be sure that all equipment applied and systems designed 
comply with all applicable local, regional and national 
regulations and standards  

Failure to follow these instructions can result in death, 
serious injury, or equipment damage. 
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The use and application of the information contained herein require expertise in the design and 
programming of automated control systems. Only the user or integrator can be aware of all the 
conditions and factors present during installation and setup, operation, and maintenance of the 
machine or process, and can therefore determine the automation and associated equipment 
and the related safeties and interlocks which can be effectively and properly used. When 
selecting automation and control equipment, and any other related equipment or software, for a 
particular application, the user or integrator must also consider any applicable local, regional or 
national standards and/or regulations. 
 
Some of the major software functions and/or hardware components used in the proposed 
architectures and examples described in this document cannot be substituted without 
significantly compromising the performance of your application. Further, any such substitutions 
or alterations may completely invalidate any proposed architectures, descriptions, examples, 
instructions, wiring diagrams and/or compatibilities between the various hardware components 
and software functions specified herein and in related documentation. You must be aware of the 
consequences of any modifications, additions or substitutions. 
 
 
A residual risk, as defined by EN/ISO 12100-1, Article 5, will remain if 
• it is necessary to modify the recommended logic and if the added or modified components are 

not properly integrated in the control circuit.   
• you do not follow the required standards applicable to the operation of the machine, or if the 

adjustments to and the maintenance of the machine are not properly made (it is essential to 
strictly follow the prescribed machine maintenance schedule).   

• the devices connected to any safety outputs do not have mechanically-linked contacts.  
 
 

 CAUTION 
EQUIPMENT INCOMPATIBILITY 

Read and thoroughly understand all device and software 
documentation before attempting any component substitutions 
or other changes related to the application examples provided 
in the document  

Failure to follow these instructions can result in injury, or 
equipment damage. 
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Start-Up and Test  
Before using electrical control and automation equipment after design and installation, the 
application and associated functional safety system must be subjected to a start-up test by 
qualified personnel to verify correct operation of the equipment. It is important that 
arrangements for such testing be made and that enough time is allowed to perform complete 
and satisfactory testing.  
 

 CAUTION 
EQUIPMENT OPERATION HAZARD 

•Verify that all installation and set up procedures have been 
completed.   

•Before operational tests are performed, remove all blocks or 
other temporary holding means used for shipment from all 
component devices  

•Remove tools, meters, and debris from equipment.  

Failure to follow these instructions can result in injury, or 
equipment damage. 

 
 
Verify that the completed system, including the functional safety system, is free from all short 
circuits and grounds, except those grounds installed according to local regulations. If high-
potential voltage testing is necessary, follow the recommendations in equipment documentation 
to help prevent injury or equipment damage.  
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Operations and Adjustments  
 
General  
Regardless of the care exercised in the design and manufacture of equipment or in the 
selection and ratings of components, there are hazards that can be encountered if such 
equipment is improperly installed and operated.  
In some applications, such as packaging machinery, additional operator protection such as 
point-of-operation guarding must be provided. This is necessary if the hands and other parts of 
the body are free to enter the pinch points or other hazardous areas where serious injury can 
occur. Software products alone cannot protect an operator from injury. For this reason, the 
software cannot be substituted for or take the place of point-of-operation protection.  
 
 

 WARNING 
UNGUARDED MACHINERY CAN CAUSE SERIOUS INJURY 

•Do not use this software and related automation equipment on 
equipment which does not have point-of -operation protection.  

•Do not reach into machinery during operation.  

Failure to follow these instructions can result in death, 
serious injury, or equipment damage. 

 
Ensure that appropriate safeties and mechanical/electrical interlocks related to point-of-
operation protection have been installed and are operational before placing the equipment into 
service. All interlocks and safeties related to point-of-operation protection must be coordinated 
with the related automation equipment and software programming.  
 
NOTE: Coordination of safeties and mechanical/electrical interlocks for point-ofoperation 
protection is outside the scope of the examples and implementations suggested herein. It is 
sometimes possible to adjust the equipment incorrectly and this produce unsatisfactory or 
unsafe operation. Always use the manufacturer instructions as a guide to functional 
adjustments. Personnel who have access to these adjustments must be familiar with the 
equipment manufacturer instructions and the machinery used with the electrical equipment.   
Only those operational adjustments actually required by the machine operator should be 
accessible to the operator. Access to other controls should be restricted to help prevent 
unauthorized changes in operating characteristics.  
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Lexium 32: Explanation for detected error E 733F 
 

 
 
 
There are many questions around the error E 733F coming to the Expert support department. This 
present document attempts to explain the detected error and suggests what can be done to find the 
external root cause. 

General explanation 

 

Hiperface® encoder 

BSH and BMH motors are using Hiperface® encoders. This encoder technology uses digital and 
analogue signals. For the detection of Speed and relative position an analogue signal is used.  
 

 
The analogue signal is comprised of a sine and cosine waves. The speed can be calculated by the 
frequency of the oscillation. The single-turn position (angle) can be calculated by the arctangents of sine 
and cosine waves.  
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Algorithm for detected error E 733F 
The analogue signals are measured in the 62.5 µs – Task in Lexium32. The monitoring of E 733F is 
handled in the 1ms – task.  Therefore, each 16th period is taken into account (16 ∙ 62,5 µs = 1 ms). The 
Lexium32 makes its calculation based on the following formula: 
 
� = 	sin² ���+	���²���  (1) 
 
If both sine and cosine are correct, the amplitude of x is equal 1. 
 

 
 
The error E 733F is detected if one of the following two conditions is true: 
 

1. The amplitude x is below 1/7 of the nominal value of 1 V, or approximately 143 mV. 
2. For 4 cycles (4 ms) the Amplitude is below ¼ of the nominal value of 1 V or 250 mV.  

 
Therefore, the detection is only active when the motor is turning. 
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Example 1: sinus wave is missing (broken wire) 

 
 
In the case above, error E 733F with additional info 1 is detected when x is less than 143 mV.  
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Example 2: floating signals 

 
In the case above, error E 733F with additional info 2 

Example 3: EMC disturbance 

 
In the case above, error E 733F with additional info 1 
going cycle.  
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error E 733F with additional info 2 is detected when x is less than 

 

error E 733F with additional info 1 detected when x is less than 143 mV in the

is less than 250 mV for 4 cycles.  

143 mV in the on-
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Typical issues that provoke the detection of E 733F 
 
The first question to answer is how frequent is the error as an indication of the possible cause. It is 
important to determine if the detection is constant and frequent, or whether the detection is sporadic.   
 
If it is a frequent, consistent error, it is likely linked to a hardware problem. In that case, the strategy is to 
trouble-shoot the different components (cable, motor, LXM32).   
 
Also very important is to verify whether there are other errors possibly associated with the detection of E 
733F by analyzing the error memory in LXM32. There may be other encoder errors around, e.g., E5200 
or error numbers E 73xx (see below). These additional detected errors (with additional information) can 
help you to find the root cause of the problem.  
 
If, for example, the data lines are interrupted after applying power, there will be E7331 and E5200: 
  

 
 
If the data lines are interrupted when drive is in RDY or RUN there is error E73211: 
 

 
 
Also there can be advisories or alerts around the errors.  
NOTE:  Advisories and alerts are not saved in the error memory. 
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Encoder not connected correctly 
 
Issue: The lock of the encoder connector is not fixed. 

 
 
Action: Verify if the encoder connector is fixed correctly. 

  

Broken wires 
 
Issue: Some wires inside the encoder cable are broken and possibly making intermittent contact. 

Typically, E 733F with additional info 1 is detected. 
Action: Verify if the cable shows any visible signs of damage.  
   If possible do a crosscheck (see below). Take care that the motor shaft has to be turned 
  (either in RUN automatically or in DIS manually)! 
 
 
 
 
 
 
 
 
 
 
 
  

Drive 1 
E733F 

Drive 2 
No error 

Exchange 
encoder cable 

between Drive 1 
and 2; run the 

motors 

Drive 1 
No error 

Drive 2 
E 733F 

Exchange 
encoder cable of 

Drive 2 with a new 
one 
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Determine if the bending radius of encoder cable is according the specification: 
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Damaged encoder connector drive side 
 
Issue: Cable shield was not connected to RJ 45 connector. In case the shield is not, or is incorrectly, 
connected, the black housing can easily be moved. 
 

 

 
 
 
 
 
Action: Damaged or inadequate cables need to be replaced.  
 
Issue: The encoder connector CN3 has been broken internally.  
 

 
 
Action: To avoid this type of issue it is very important that there are no external forces or vibrations on the 
encoder cable and connector in the cabinet.  RJ45 must be handled carefully during the wiring of the 
machine. 
 
NOTE: With few exceptions, there are no other user-serviceable parts within the Lexium 32. Either 
replace the component or contact Schneider Electric. 
  

Shield not connected Shield connected 
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 WARNING 
UNINTENDED EQUIPMENT OPERATION 

• Do not attempt to repair this equipment outside of authorized 
Schneider Electric service centers. 

• Only use software and hardware components approved by 
Schneider Electric for use with this equipment. 

• Update your application program every time you change the 
physical hardware configuration.  

Failure to follow these instructions can result in death, 
serious injury, or equipment damage. 

 

 
 

 

Damaged encoder connector motor side 
 
Issue: Some pins of the encoder connector have been pushed in. This can happen if the encoder 
connector is not mounted correctly. Typical scenario is if the connector is not oriented correctly and 
forcefully screwed down.  
 

 
 
Action: Verify alignment of the connectors. Hand tighten the connectors; do not use tools. Check if the 
pins are still in place on the motor connector. 
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Shock 
 
Issue: High mechanical shocks can also provoke detection of the E 733F error. The maximum values for 
shock are provided in the manual: 
 

 

 
 
Action: Verify that any mechanical shocks are within tolerances.  

Electromagnetic Compatibility 

 
Issue: Error E 733F is detected sporadically.  
 
Action: In general, it is very difficult to detect if EMC disturbances are the root cause for error E 733F. 
However, you can reduce the risk of disturbances by validating whether the motor and drive is wired 
according to the Wiring Best Practices detailed in the product manuals.  
 
From BSH manual: 
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From LXM32 manual: 
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Concerning grounding the motor: 
 

 
 
Take care if the motor is only grounded via the motor flange. If there are anodized surfaces, e.g., when 
the motor is mounted to a gear box, ground connection continuity may be infringed or lost. In that case, 
use a ground strap to connect the motor with the machine.  
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Actions for grounding the machine: 
Take care that the machine is well grounded, e.g., if the machine is standing on plastic feet or other 
isolating material.  
 

 
 

 
 
For smaller cross sections a second ground connection should be connected. Respect your local 
regulations. 

Damaged encoder 
 
Issue: The encoder of the motor has been damaged.  
 
Action: If none of the topics above resolves the issue and only the replacement of the motor solves the 
issue, then the problem is linked to the motor. In that case replace it and send the suspect motor back for 
analysis.   
 

 
 
 


