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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.

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

A WARNING

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

A 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:

A 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.
Siemens AG Document order number: AGO10911 Copyright © Siemens AG 2020.
Digital Industries (® 09/2020 Subject to change All rights reserved
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90026 NURNBERG
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Introduction 1

1.1 Objective

The objective of this application guide is to help the user become familiar with the steps
required to resolve 32-bit numerical values stored in 16-bit Modbus registers.

1.2 Equipment

Equipment Description MLFB/ASE Number

Siemens LUT400 (or other 32-bit field instrument using Mod- | 7ML5050-0....-1D.0
bus protocol)

Host device (Modbus compatible PC or PLC)
Any necessary links, modems, or converters

1.3 Disclaimer

Note

While every effort is made to verify the following information, no warranty of accuracy or
usability is expressed or implied.
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Overview

Some field instruments store large numerical values as 32-bit numbers. These numbers are
represented in the Modbus memory map as two 16-bit registers. Data conversion
requirements vary depending on the host device used.
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Planning/configuring 3

3.1 Common Data Conversion Requirements

Two conditions must be addressed before performing data conversion: Word Order and
Signed Integers.

Word Order
To represent a 32-bit number as two 16-bit bit numbers, the word order must be established
to define whether the higher order word is first or second. By default, the first register is the
MSW (most significant word) and the second register is the LSW (least significant word).
Example: If Modbus register R41,442 is read as a UINT32 (unsigned 32-bit integer), the 32-
bits would look like this:

R41,442 R41,443
16 | Msw E 16 | Lsw 1
32 32-bit integer value (UINT32) 1

If a reversed word order is required, change the word order flag (R40,062 in most Siemens
Milltronics instruments).

Signed Integers

A signed integer uses the last bit to indicate if the number is negative. The formulas given in
this document require that the integers be unsigned.

To convert a signed integer N to an unsigned integer:
If N<OthenN=N+ 65536
To convert an unsigned integer N to a signed integer:

If N>or=32768 then N =N - 65536

3.2 Data Conversion

Some programs will do the conversion as part of the setup. If not, perform the following
calculations.
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Planning/configuring

3.2 Data Conversion

For two unsigned 16-bit registers, N1 and N2 (with N1 being the MSW and N2 being the
LSW).

1. To convert them to one number, use this formula:
N=N1* 65536 + N2

2. To convert back to two 16-bit integers, use these formulas:
N1 =Int(N/65536)
N2=N-N1* 65536

The Int function truncates (removes the decimal part of) the number. Example: 3.9 becomes
3.

Note

Some Siemens instruments store 32-bit numbers with a fixed decimal place of 3 digits. (Refer
to the corresponding instruction manual for register format details.)

To convert these numbers to a floating point value:
F=N/1000
Where N is the 32-bit integer representation of N1 and N2, and F is the floating point value.

Example

For an Allen-Bradley PLC-5, prepare the code as follows to convert two 16-bit numbers (N9:11
and N9:12) into a floating point number (F8:1).
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