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Legal information
Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent damage 
to property. The notices referring to your personal safety are highlighted in the manual by a safety alert symbol, notices 
referring only to property damage have no safety alert symbol. These notices shown below are graded according to 
the degree of danger.

DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

WARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

CAUTION
indicates that minor personal injury can result if proper precautions are not taken.

NOTICE
indicates that property damage can result if proper precautions are not taken.
If more than one degree of danger is present, the warning notice representing the highest degree of danger will be 
used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to property 
damage.

Qualified Personnel
The product/system described in this documentation may be operated only by personnel qualified for the specific 
task in accordance with the relevant documentation, in particular its warning notices and safety instructions. 
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and 
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

WARNING
Siemens products may only be used for the applications described in the catalog and in the relevant technical 
documentation. If products and components from other manufacturers are used, these must be recommended or 
approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and maintenance 
are required to ensure that the products operate safely and without any problems. The permissible ambient 
conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks
All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication may 
be trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability
We have reviewed the contents of this publication to ensure consistency with the hardware and software described. 
Since variance cannot be precluded entirely, we cannot guarantee full consistency.  However, the information in this 
publication is reviewed regularly and any necessary corrections are included in subsequent editions.
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GERMANY
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Product Overview 1
1.1 Chapter overview

Section overview
This section provides you with an overview of the FM 450-1 function module.
• It informs you of what the FM 450-1 can do.
• Examples demonstrate some of the possible applications of the FM 450-1.
• You will learn how the FM 450-1 is integrated into the S7-400 automation system, and 

familiarize yourself with the vital components of FM 450-1.

1.2 Properties

Properties
The FM 450-1 is a fast counter module to be used in the S7-400 automation system. There are 
two counters on the module which can work in the following counting ranges as required: 
• 0 to 4 294 967 295 (0 to 232 - 1)
• - 2 147 483 648 to + 2 147 483 647 (-231 to 231 - 1).
The maximum input frequency of the counter signals is up to 500 kHz depending on the encoder 
signal.
The FM 450-1 can be used for the following counting tasks:
• Continuous counting
• Single counting
• Periodic counting
You can start and stop the count either via the user program (software gate) or via external 
signals (hardware gate).

Comparison values
You can store two comparison values per counter on the module; they are assigned to the two 
corresponding outputs on the module. If the counter status reaches one of the comparison 
values, then the output assigned to it can be set so that it triggers control operations directly in 
the process.   
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Load value
You can determine an initial value (load value) for each counter on the FM 450-1 The counter is 
set at the initial value if a software or hardware-related signal to the module comes up.    

Hardware interrupts
When comparison values are reached, for overflow, underflow and/or for zero crossing of a 
counter, the FM 450-1 can trigger a Hardware interrupt.   

Diagnostic interrupt
When the following events occur, the FM 450-1 can trigger a diagnostic interrupt:
• External auxiliary voltage faulty
• Encoder 5.2 VDC supply faulty
• Module not assigned parameters or errors in parameter assignment
• Watchdog timeout
• RAM defective
• Hardware interrupt lost
• Fault in signal A, B, or N of the 5 V encoder

Pulse duration
You can determine a pulse duration for the digital outputs of the FM 450-1. The pulse duration 
is used to specify how long the corresponding digital output is to be set. You can specify a value 
between 0 and 500 ms for the pulse duration. This value applies to both outputs. By prescribing 
a pulse duration you can adapt the FM 450-1 to existing actors.   

Which signals can the FM 450-1 count?
The FM 450-1 can count signals that are generated by the following encoders:
• Incremental 5-V encoders
• Incremental 24-V encoders
• 24-V pulse encoders with direction level
• 24-V initiators without direction level

e.g., light barrier or BERO
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Input filter 
For the purpose of suppressing interference, you can assign input filters (RC elements) with a 
uniform filter time for the 24 V inputs A*, B*, and N* and for the digital inputs. The following two 
input filters are available:   

Table 1-1 Input filter
Characteristics Input filter 1

(default)
Input filter 2

Typical input delay 1 μs 15 μs
Maximum count frequency 200 kHz 20 kHz
Minimum pulse width of the count signals 2.5 μs 25 μs

1.3 Fields of applications of the FM 450-1

You can use the FM 450-1 as follows:
The main field of application of the FM 450-1 is where it is necessary to count signals with high 
frequencies and fast reactions must be triggered when a prescribed counter reading is reached. 
Examples are:
• Packaging plants,
• sorting plants,
• dosing plants

Example application for an FM450-1
Here a specific number of parts is to be filled into a box. An FM 450-1 counter assumes the job 
of counting the parts and controlling the two motors for transporting the parts and the box.
If the box is in the right position, belt A is stopped via the light barrier, the counting process is 
started and the motor for belt B switched on. If the programmed number of parts are in the box, 
the FM 450-1 stops the motor for belt B and switches on the motor for belt A so that the box can 
be transported away. The counting process can start again when the next box reaches the light 
barrier
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