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—— NOTE

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system,
or transmitted, in any form, or by any means, mechanical, photocopying, recording, or
otherwise, without the prior written permission of OMRON.

No patent liability is assumed with respect to the use of the information contained herein.
Moreover, because OMRON is constantly striving to improve its high-quality products, the
information contained in this manual is subject to change without notice. Every precaution has
been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting
from the use of the information contained in this publication.




Introduction

The NX-series Load Cell Input Unit Startup Guide for Weight Measurement (hereinafter, may be
referred to as “this Guide”) describes the startup procedures for weight measurement in
combination with the NJ-series CPU Unit and the basic operating instructions for the Sysmac
Studio. A simple scaling system is used for the discussion. You can perform the procedures that
are presented in this Guide to quickly gain a basic understanding of how to use the Load Cell
Input Unit.

This Guide does not contain safety information and other details that are required for actual use.
Thoroughly read and understand the manuals for all of the devices that are used in this Guide to
ensure that the system is used safely. Review the entire contents of these materials, including
all safety precautions, precautions for safe use, and precautions for correct use.

I Intended Audience
This Guide is intended for the following personnel.
« Personnel in charge of introducing FA systems
« Personnel in charge of designing FA systems
The personnel must also have the following knowledge.

« Knowledge of electrical systems (an electrical engineer or the equivalent)
« Knowledge of NJ-series CPU Units

« Knowledge of operation procedure of Sysmac Studio

« Knowledge of NA-series Programmable Terminal

* Knowledge of load cells

I Applicable Products
This Guide covers the following products.
« Load Cell Input Units of NX-series Machine Automation Controllers
* CPU Units of NJ-series Machine Automation Controllers
« Sysmac Studio Automation Software
* NA-series Programmable Terminals

I Special Information
The icons that are used in this Guide are described below.

El Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and
performance.

@. Additional Information

Additional information to read as required.
This information is provided to increase understanding or make operation easier.



Terms and Conditions Agreement

Warranties

(a) Exclusive Warranty. Omron’s exclusive warranty is that the Products will be free from defects in
materials and workmanship for a period of twelve months from the date of sale by Omron (or such
other period expressed in writing by Omron). Omron disclaims all other warranties, express or
implied.

(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED,
ABOUT NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE OF THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED
THAT THE

PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based on
infringement by the Products or otherwise of any intellectual property right. (c) Buyer Remedy.
Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the
non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount
equal to the purchase price of the non-complying Product; provided that in no event shall Omron be
responsible for warranty, repair, indemnity or any other claims or expenses regarding the Products
unless Omron’s analysis confirms that the Products were properly handled, stored, installed and
maintained and not subject to contamination, abuse, misuse or inappropriate modification. Return of
any Products by Buyer must be approved in writing by Omron before shipment. Omron Companies
shall not be liable for the suitability or unsuitability or the results from the use of Products in
combination with any electrical or electronic components, circuits, system assemblies or any other
materials or substances or environments. Any advice, recommendations or information given orally or
in writing, are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS
IN ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN
CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on
which liability is asserted.

Suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At
Buyer’s request, Omron will provide applicable third party certification documents identifying ratings
and limitations of use which apply to the Product. This information by itself is not sufficient for a
complete determination of the suitability of the Product in combination with the end product, machine,
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system, or other application or use. Buyer shall be solely responsible for determining appropriateness
of the particular Product with respect to Buyer’s application, product or system. Buyer shall take
application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS AWHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

Programmable Products
Omron Companies shall not be responsible for the user’s programming of a programmable Product,
or any consequence thereof.

Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for
the user in determining suitability and does not constitute a warranty. It may represent the result of
Omron’s test conditions, and the user must correlate it to actual application requirements. Actual
performance is subject to the Omron’s Warranty and Limitations of Liability.

Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and
other reasons. It is our practice to change part numbers when published ratings or features are
changed, or when significant construction changes are made. However, some specifications of the
Product may be changed without any notice. When in doubt, special part numbers may be assigned
to fix or establish key specifications for your application. Please consult with your Omron’s
representative at any time to confirm actual specifications of purchased Product.

Errors and Omissions
Information presented by Omron Companies has been checked and is believed to be accurate;
however, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.



I Sysmac Studio Automation Software

1. WARRANTY

(1) The warranty period for the Software is one year from the date of purchase, unless otherwise
specifically agreed.

(2) If the User discovers defect of the Software (substantial non-conformity with the manual), and
return it to OMRON within the above warranty period, OMRON will replace the Software without
charge by offering media or download from OMRON'’s website. And if the User discovers defect of
media which is attributable to OMRON and return it to OMRON within the above warranty period,
OMRON will replace defective media without charge. If OMRON is unable to replace defective media
or correct the Software, the liability of OMRON and the User’s remedy shall be limited to the refund of
the license fee paid to OMRON for the Software.

2. LIMITATION OF LIABILITY

(1) THE ABOVE WARRANTY SHALL CONSTITUTE THE USER’S SOLE AND EXCLUSIVE
REMEDIES AGAINST OMRON AND THERE ARE NO OTHER WARRANTIES, EXPRESSED OR
IMPLIED, INCLUDING BUT NOT LIMITED TO, WARRANTY OF MERCHANTABILITY OR FITNESS
FOR PARTICULAR PURPOSE. IN NO EVENT, OMRON WILL BE LIABLE FOR ANY LOST
PROFITS OR OTHER INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES
ARISING OUT OF USE OF THE SOFTWARE.

(2)OMRON SHALL HAVE NO LIABILITY FOR DEFECT OF THE SOFTWARE BASED ON
MODIFICATION OR ALTERNATION TO THE SOFTWARE BY THE USER OR ANY THIRD PARTY.
(3)OMRON SHALL HAVE NO LIABILITY FOR SOFTWARE DEVELOPED BY THE USER OR ANY
THIRD PARTY BASED ON THE SOFTWARE OR ANY CONSEQUENCE THEREOF.

3. APPLICABLE CONDITIONS
USER SHALL NOT USE THE SOFTWARE FOR THE PURPOSE THAT IS NOT PROVIDED IN THE
ATTACHED USER MANUAL.

4. CHANGE IN SPECIFICATION
The software specifications and accessories may be changed at any time based on improvements
and other reasons.

5. EXTENT OF SERVICE
The license fee of the Software does not include service costs, such as dispatching technical staff.

6. ERRORS AND OMISSIONS
The information in this manual has been carefully checked and is believed to be accurate; however,
no responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.



Precautions

« When building a system, check the specifications for all devices and equipment that will make
up the system and make sure that the OMRON products are used well within their rated
specifications and performances. Safety measures, such as safety circuits, must be
implemented in order to minimize the risks in the event of a malfunction.

* Thoroughly read and understand the manuals for all devices and equipment that will make up
the system to ensure that the system is used safely. Review the entire contents of these
manuals, including all safety precautions, precautions for safe use, and precautions for
correct use.

« Confirm all regulations, standards, and restrictions that the system must adhere to.

I Trademarks
« Sysmac and SYSMAC are trademarks or registered trademarks of OMRON Corporation in
Japan and other countries for OMRON factory automation products.
* EtherCAT® is registered trademark and patented technology, licensed by Beckhoff
Automation GmbH, Germany.
« Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation.
Other company names and product names in this Guide are the trademarks or registered

trademarks of their respective companies.

I Software Licenses and Copyrights
The NJ-series CPU Units and Sysmac Studio incorporate certain third party software. The
license and copyright information associated with this software is available at

http://www.fa.omron.co.jp/nj_info_e/.



Related Manuals

The following manuals are related to this Guide. Use these manuals for reference.

Manual nhame Cat. No. Model numbers Application Description
NX-series Load Cell Input | P104 NX-RS1201 Learning the startup The startup procedures for a weight
Unit Startup Guide for procedures for a weight measuring system using the
Weight Measurement measuring system using the | NX-series Load Cell Input Unit are
(this guide) NX-series Load Cell Input described.
Unit
NX-series Load Cell Input | W565 NX-RSoooo Learning how to use an The hardware, setup methods, and
Unit User’s Manual NX-series functions of the NX-series Load Cell
Load Cell Input Unit Input Unit are described.
NJ/NX-series Sysmac W569 SYSMAC-XR010 Learning the function block Information required to use the
Library User’s Manual for specifications in the Weighing Control Library is
Weighing Control Library Weighing Control Library described.
Sysmac Studio Version 1 | W504 SYSMAC-SE2ooo Learning about the The operating procedures of the
Operation Manual operating procedures and Sysmac Studio are described.
functions of the Sysmac
Studio.
NJ-series CPU Unit W500 NJ501-0o00o Learning the basic An introduction to the entire
Hardware User’s Manual NJ301-oooo specifications of the NJ-series system is provided along
NJ-series CPU Units, with the following information on a
including introductory Controller built with an NJ501 CPU
information, designing, Unit.
installation, and + Features and system configuration
maintenance. + Introduction
Mainly hardware - Part names and functions
information is provided. - General specifications
- Installation and wiring
* Maintenance and inspection
Use this manual together with the
NJ-series CPU Unit Software User's
Manual (Cat. No. W501).
NJ-series CPU Unit W501 NJ501-oooo Learning how to program The following information is provided
Software User's Manual NJ301-oooo and set up an NJ-series on a Controller built with an NJ-series

CPU Unit.
Mainly software information
is provided.

CPU Unit.

» CPU Unit operation

» CPU Unit features

+ Initial settings

- Programming based on IEC
61131-3 language specifications

Use this manual together with the
NJ-series CPU Unit Hardware User’s
Manual (Cat. No.W500).




Manual name Cat. No. Model numbers Application Description
NJ-series W503 NJ501-oooo Learning about the errors Concepts on managing errors that
Troubleshooting Manual NJ301-oooo that may be detected in an may be detected in an NJ-series
NJ-series Controller. Controller and information on
individual errors are described.
Use this manual together with the
NJ-series CPU Unit Hardware User’s
Manual (Cat. No.W500) and
NJ-series CPU Unit Software User's
Manual (Cat. No. W501).
NX-series Data W525 NX-oooooo Referencing lists of the data | Lists of the power consumptions,
Reference Manual that is required to configure | weights, and other NX Unit data that
systems with NX-series is required to configure systems with
Units NX-series Units are provided.
NX-series EtherCAT W519 NX-ECC201 Leaning how to use an The following items are described:
Coupler Unit User’s NX-ECC202 NX-series EtherCAT the overall system and configuration
Manual NX-ECC203 Coupler Unit and EtherCAT | methods of an EtherCAT Slave
Slave Terminals Terminal (which consists of an
NX-series EtherCAT Coupler Unit
and NX Units), and information on
hardware, setup, and functions to set
up, control, and monitor NX Units
through EtherCAT.
NA-series Programmable | V117 NA5-oWoooo Learning the specifications Information is provided on NA-series
Terminal Hardware NA5-ooWoooo and settings required to PT specifications, part names,
User’s Manual install an NA-series PT and | installation procedures, and
connect peripheral devices. | procedures to connect an NA Unit to
peripheral devices.
Information is also provided on
maintenance after operation and
troubleshooting.
NA-series Programmable | V118 NA5-o0Woooo Learning about NA-series NA-series PT pages and object
Terminal Software User’s NA5-ocoWoooo PT pages and object functions are described.
Manual functions.
NA-series Programmable | V119 NA5-cWoooo Learning the specifications Information is provided on connection
Terminal Device NA5-ocoWoooo required to connect devices | procedures and setting procedures to
Connection User’s to an NA-series PT. connect an NA-series PT to a
Manual Controller or other device.
NA-series Programmable | V120 NA5-cWoooo Learning in concrete terms The part names and installation

Terminal
Startup Guide

NA5-ooWoooo

information required to
install and start the
operation of an NA-series
PT.

procedures are described followed by
page creation and transfer
procedures with the Sysmac Studio.
Also operation, maintenance, and
inspection procedures after the
project is transferred are described.
Sample screen captures are provided
as examples.




Revision History

A manual revision code appears as a suffix to the catalog number on the front and back covers
of the manual.

Cat. No. | P104-E1-01

t

Revision

Revision code Date Revised content

01 April 2016 Original production
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1. System to Construct and Configuration Devices

I 1.1. System Configuration and Configuration Devices

Load cell

10

This section describes the system configuration and configuration devices used in this Guide.
The system configuration is shown below. This system is a scaling system where a measured
material is placed onto the scale to measure its weight.
The load cell output, which is obtained from the data inputted to the Load Cell Input Unit, is
converted into the weight value to measure the weight of the measured material. The weight
value converted by the Load Cell Input Unit is sent to a CPU Unit and displayed on the

Programmable Terminal.

Personal computer

(Sysmac Studio

USB cable

already installed)

NJ-series CPU Unit
(NJ501-1300)

EtherNet/IP

communications cable

USB cable

NJ-series Power Supply
Unit (NJ-PA3001)

s 4
EET
Measured material EtherCAT
e
cable
24 VDC power supply =

| (S8JX-N01524CD)

M

o o o

/

Programmable Terminal
(NA5-12W101S)

communications NX-series EtherCAT

Coupler Unit (NX-ECC203)

Unit power supply

N

NX-series Load Cell Input
Unit (NX-RS1201)

Shielded cable

I%- Additional Information

Refer to the NJ/NX-series Sysmac Library User's Manual for Weighing Control Library
(Cat. No. W569) for examples of use in other weighing systems.

This Guide’s examples assume the specifications of the used load cell as follows.

Connection line

Rated capacity

Rated output

Zero balance

6-wire type or 4-wire type

20 kg

2 mVvIivV

1puviv

This Guide’s examples assume the weights of the scale and the measured material as

follows.
ltem Weight
Scale 5 kg
Measured material | 10 kg




@ Additional Information
Select the load cell's rated capacity, scale, and measured material so as to satisfy the
following relationship:
Rated capacity of the load cell = Weight of the scale + Maximum weight of the measured
material

The table below shows the models of the devices used for explanation in this Guide. When
selecting devices for actual use, refer to their respective manuals.

Device name Model Manual name
NX-series Load Cell Input NX-RS1201 (version 1.0) NX-series Load Cell Input
Unit Unit User’s Manual (Cat.

No. W565)
NJ-series CPU Unit NJ501-1300 (version 1.05 or NJ-series CPU Unit
later) Hardware User’s Manual
NJ-series Power Supply NJ-PA3001 (Cat. No. W500).
Unit
EtherCAT communications XS5W-T421-CMD-K
cables
EtherNet/IP
communications cables
NX-series EtherCAT NX-ECC203 (version 1.0 or NX-series EtherCAT
Coupler Unit later) Coupler Unit User's
Ferrule H0.25/12 (used for other than Manual (Cat. No. W519)
ground terminals)
Al2,5-10 (used for ground
terminals)
Programmable Terminal NA5-12W101S (Ver.1.01) NA-series Programmable
Terminal Hardware User’s
Manual (Cat. No. V117)
Switching power supply (24 | S8JX-N01524CD [Instruction Manual] S8JX
VDC power supply) Switching Power Supply
(1141546-0)
Load cell Commercially available load —
cell
USB cable Commercially available USB —
cable™
Shielded cable Commercially available shielded | —
cable™
Scale — —
Standard weight — —

*1. For the load cells that can be connected to the NX-RS1201 Load Cell Input Unit, refer to
1.2 Applicable Load Cells.
*2. Use a USB2.0 (or 1.1) cable (A to B connector) with a maximum length of 5.0 meters.
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*3. For use of a 4-wire load cell, use a 4-conductor type; for use of a 6-wire load cell, use a
6-conductor type. In addition, the wire resistance should be less than 5 Q.

The table below shows the software, used for explanation in this Guide, to install on the

personal computer (OS: Windows 7 64-bit edition).

Manufacturer Name Version
OMRON Sysmac Studio Version 1.16 or later
Corporation




I 1.2. Applicable Load Cells

The table below shows the specifications of the NX-RS1201 Load Cell Input Unit used for

explanation in this Guide. Select the applicable load cell within the range of specifications as

shown in the table.

Load cell excitation Input range Connection to load Number of load cell
voltage cell input

5VDC £10% -5.0 to +5.0 mV/V | 6-wire type or 4-wire | 1

Output current: 60mA type

or less

For use of a load cell for which a load cell excitation voltage of more than 5 VDC is
recommended, ask the load cell’s manufacturer if the use of 5 VDC is acceptable.™ You cannot
use a load cell whose load cell excitation voltage is less than 5 VDC in its specifications.

For use of multiple load cells in parallel connection, the total current supplied to the load cell
should be 60 mA or less.

*1. For example, if the load cell excitation voltage is specified as 5 to 10 VDC in the

specifications, its use is possible. If specified as 10 VDC, ask the load cell’s manufacturer if
the use of 5 VDC is acceptable.
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2. Before You Begin

I 2.1. Wiring the Devices and Installing the Software

Wire the devices and install the Sysmac Studio to the personal computer as described in 1.1.
System Configuration and Configuration Devices.

@ Additional Information

® Refer to 3.2 Installing Wiring for the Load Cell Input Unit for how to wire Load Cell
Input Unit and a load cell.

® For wiring and usage of the NJ-series CPU Unit, NX-series EtherCAT Coupler Unit,
and Programmable Terminal, refer to their respective manuals. For manual
information, see Related Manuals.

® Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for how to
install the Sysmac Studio.

Personal computer

(Sysmac Studio USB cable
already installed) . . EtherNet/IP
) (NN]jggrllels3Cog)U Unit communications cable
.'I:: IIII_ 2=
= o # My B f
= USB cable Programmable Terminal
(NA5-12W101S)
/
NJ-series Power Supply Unit L ANl
(NJ-PA3001)
; EtherCAT NX-series
/ Measured material communications EtherCAT Coupler Unit
cable (NX-ECC203)
Scale
\ 24 VDC power supply = ‘_.,/
| 1 (S8JX-N01524CD) el
T — N i
Load cell ; N
Unit power supply NX-series
Load Cell Input Unit
(NX-RS1201)

Shielded cable

14



3. Starting Up the Weight Measuring System

I 3.1. Steps to Start Up the Weight Measuring System
The steps to start up the weight measuring system using a scale are as follows:

3.2 Installing Wiring for the Load Cell Install wiring between the Load Cell Input
Input Unit Unit and a load cell.
The wiring configuration is different between
a 4-wire load cell and a 6-wire load cell.

v
3.3 Performing a Calibration Be sure to perform calibration before
measurement in order to measure the weight
and force using the Load Cell Input Unit.
There are two calibration methods for the
Load Cell Input Unit:
= Actual load calibration
 Equivalent input calibration
v
3.4 Checking Measurement Values Place a measured material onto the scale of

the scale weighing system and check its
measurement value (weight value).

This Guide covers the Load Cell Input Unit's startup procedures only. For wiring and usage of the

NJ-series CPU Unit, NX-series EtherCAT Coupler Unit, and Programmable Terminal, refer to
their respective manuals. For manual information, see Related Manuals.
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I 3.2. Installing Wiring for the Load Cell Input Unit
This section shows the examples of wiring to a load cell.

You can connect the Load Cell Input Unit to a load cell with a 6-wire or 4-wire connection. We
recommend that you use a 6-wire connection for connecting the load cell with the Load Cell
Input Unit to achieve high-precision measurements.

El Precautions for Correct Use

® Use a shielded cable to connect to the load cell. Connect the shield wire to the SHLD
terminal on the Load Cell Input Unit.

® Ground the functional ground terminal on the Load Cell Input Unit to 100 Q or less.

® We recommend that you use a 6-wire connection for connecting the load cell with the
Load Cell Input Unit to achieve high-precision measurements. When you use a 4-wire
connection, the measurement resolution of wiring resistance decreases due to
temperature changes.

® Keep the wiring resistance from the load cell to the Load Cell Input Unit to 5 Q or less
while in use.

® \Wire the cable that connects the load cell and the Load Cell Input Unit separately from
AC power supply lines or power lines in order to avoid the effects of the noise. Do not
place such lines in the same duct.

® Insert a noise filter into the power supply input section if noise may overlap from
power supply lines when using the same power supply to power an electrical welder
or an electric discharge machine, or there is a high-frequency source nearby.

% Additional Information

® The Load Cell Input Unit uses screwless clamping terminal blocks. The use of
ferrules makes wiring an easy matter of inserting them. The screwless design greatly
reduces wiring work.

Ferule

® The sensor disconnection test is available for the Load Cell Input Unit. Using the
sensor disconnection test after the completion of wiring allows you to check whether
there is a cable disconnection and a non-connected wiring. Refer to the NX-series
Load Cell Input User’'s Manual (Cat. No. W565) for details on the sensor
disconnection test.
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3.2.1. Wiring Example with 6-wire Connection

For the connection between a 6-wire load cell and the Load Cell Input Unit, lay the wiring as

in the figure below.

Shielded cable

Terminal block

Load cell Load Cell Input Unit
o /\ \ oad Cell Input Uni —
A
SIG+ | S+
SIG- S-
+0uUT —OouTt
EXC+ | EXC+
EXC- | EXC-
—IN
NC NC
NC NC
L SHLD | SHLD
A

)
A8

Ground of 1_OOQor less
3.2.2. Wiring Example with 4-wire Connection

For the connection between a 4-wire load cell and the Load Cell Input Unit, lay the wiring as in

the figure below.

The application of 4-wire connection leads to a decrease in measurement precision due to

temperature variations of the wiring resistance compared to the 6-wire connection.

Terminal block

Load cell
Shielded cable
+IN Load Cell Input Unit
A
| ; ‘ SIG+ S+
SIG- S-
+0uUT —OouT
EXC+ | EXC+
EXC- EXC-
—IN
NC NC
NC NC
» SHLD | SHLD
=

r- ~
A8

Ground of 100 Q or less
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3.2.3.

18

IE' Precautions for Correct Use

When you use the Load Cell Input Unit with a 4-wire connection, always connect S+
terminal with EXC+ terminal, and S- terminal with EXC- terminal on the terminal block. If

they are not connected, the Load Cell Input Unit does not operate normally.

Load cell

Load cell

Load cell

Summing box

Wiring Example of Parallel Connection
The system configuration example in this Guide is based on the assumption that one load cell is in
use, but multiple load cells can be connected in parallel by using a summing box as in the diagram

below. Refer to 4-4 Wiring the Connected External Devices described in the NX-series Load Cell
Input Unit User’'s Manual (Cat. No. W565).

Load cell

Shielded cable

6-wire connection

Load Cell
Input Unit




I 3.3. Performing a Calibration
The measurement of weight and force using the Load Cell Input Unit always requires
calibration to be performed before measurement. There are two calibration methods for the
Load Cell Input Unit:
* Actual load calibration

 Equivalent input calibration
This section describes the overview of each calibration and its procedure.

3.3.1. Overview of Calibration
The Load Cell Input Unit can properly convert the input into weight values and load values
according to the load on the load cell when a calibration is performed. For example, when a
load of 10 kg is applied to the load cell, perform a calibration in order for the Load Cell Input
Unit to convert the measurement value to 10 kg. The overview of each calibration method is
described below.

Overview of Actual Load Calibration

This is a calibration method that applies an actual load to the load cell that is connected to
the Load Cell Input Unit, and registers the actual load value on the Load Cell Input Unit as
calibration data. Because the margin of error is small during calibration, highly accurate
measurement is achieved. For high precision measurement, the actual load calibration is
recommended.

Overview of Equivalent Input Calibration

This is a calibration method that sets the rated capacity, the rated output and the zero

balance that are listed on the data sheet for the load cell by entering numeric values, and

registers the values on the Load Cell Input Unit as calibration data.

Compared to an actual load calibration, the measurement resolution is lower because the

margin of error is greater with this calibration. An equivalent input calibration is performed in

the following cases:

« When measuring a force™

« When measuring a material of a weight for which preparation of a standard weight is not
possible

* When spatial limitation makes it difficult to apply an actual load, such as when the load cell
and the filing machine are integrated.

*1. The force applied to the load cell is measured. The unit is N or kN.

How to Perform Calibration
Two calibration methods can be used for the Load Cell Input Unit:

* By using the Sysmac Studio

* By using the I/O data
This Guide describes the method using the Sysmac Studio. For the method using the I/O
data, refer to 6-2 Specifications of /O Data and 7-4 Calibration with the User Program
described in the NX-series Load Cell Input Unit User’s Manual (Cat. No. W565).
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3.3.2.

Performing an Actual Load Calibration
The following operations are performed for actual load calibration:
+ Basic parameter settings
Performing a zero calibration
Performing a span calibration
+ Correcting the gravity acceleration as needed
This section describes how to perform these operations with the Sysmac Studio.

M Precautions for Correct Use

Before you perform an actual load calibration after the completion of wiring to the load
cell, turn ON the power and warm up the system for at least 30 minutes. If the system is
not warmed up, the error by a zero drift or a gain drift after the calibration becomes
greater than that of when the system is warmed up and the error of measurement values
becomes larger.

e Basic Parameter Settings

Set the standard weight as the basic parameter for actual load calibration.

The standard weight can be set from the Unit operation settings. The procedure to set the
standard weight with the Sysmac Studio is shown below. Note that in this example, a 5 kg
standard weight is used for calibration.

With the Sysmac Studio and the CPU Unit being online, double-click your Load Cell
Input Unit in the Multiview Explorer to open the Edit Unit Operation Settings Tab
Page.

The following tab page is displayed.

1 v vessesss < I

| Al parameters v |

Item name
Digital Low- pass Filter Cutoff Frequency/Chl Digital Low-pass Filter Cutoff Frequency
Filter 1 Moving Average Count/Ch1 Filter 1 Moving Average Count
Filter 2 Moving Average Count/Ch1 Filter 2 Moving Average Count
Standard Weight/Chl Standard Weight
Load Cell Rated Capacity/Chl Load Cell Rated Capacity
Load Cell Rated Output/Chl Load Cell Rated Output
Load Cell Zero Balance/Chl Load Cell Zero Balance
Gravity Acceleration of Calibration Site/Chl Gravity Acceleration of Calibration Site
Gravity Acceleration of Installation Site/Chl Gravity Acceleration of Installation Site
Digital Tare Value/Chl Digital Tare Value
Zero Point Range/Chl Zero Point Range
Zero Tracking Range/Chl Zero Tracking Range
Zero Tracking Period/Ch1 Zero Tracking Period
Stable Status Range/Chl Stable Status Range
Stable Status Period/Chl Stable Status Period

Value

Decimal Point Position/Chl Decimal Point Position
Event Level Setting/Event 1

Event Level Setting/Event 1 Level

Event Level Setting/Event 2

Event Level Setting/Event 2 Level

Help

Data type: REAL
Valid range: 1.175495E-38 - 3.402823E+38

bt

Unit Over Range
Observation

Unit Under Range
Observation

Return to Default Value

Comment: Sets the value of the standard weight to place on the load cell before performing a span calibration.

Transfer to Unit

Transfer from Unit

Since a 5 kg standard weight is used for calibration in this example, set the Ch1l
Standard Weight to 5. Leave the other setting values of the Unit operation settings at

their defaults.
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Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.

e Performing a Zero Calibration
This section describes how to perform zero calibration.
Before zero calibration, make a state where only a scale is placed on the load cell.
Performing zero calibration with only a scale placed on the load cell yields a gross weight
value of O for this state.

Personal computer
(Sysmac Studio

already installed)

Only a scale is placed on the load cell.

Display value = 0 kg

Gross weight value = 0

7 A1 (
= & - : ’Eﬂ“

n

Zero calibration !

/ a_g

Ll
| «—— Scale

Load cell

A - il
Unit power supply N\ NX-series

Load Cell Input Unit
(NX-RS1201)

Shielded cable

The steps to perform zero calibration with the Sysmac Studio are as follows.

1

With the Sysmac Studio and the CPU Unit being online, double-click the
Communications Coupler Unit to which your Load Cell Input Unit is connected in the
Multiview Explorer to open the Edit Slave Terminal Configuration Tab Page.

The following tab page is displayed.

Multiview Explorer -1 Nndall&x-armtsmn x_

new_Controller_0 F ‘ l ‘

A # Configurations and Setup

Sy
IESASEDT: 5 S

‘0 Map

» T Controller Setup
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2 Right-click your Load Cell Input Unit on the Edit Slave Terminal Configuration Tab
Page and select Calibration and Data Trace.
The following tab page is displayed.

Actual Load Calibration

". ;‘ Execute Zero Calibration
Stable status: ON
Execute Span Calibration

Click this button if you want to execute the equivalent input calibration after the actual load calibration.

Change from Actual Load Calibration Mode to Equivalent Input Calibration Mode

{Equivalent Input Calibration

3 Check Stable status in Actual Load Calibration is ON if the stability of the gross
weight value is being checked using the stable detection. A check of Stable status is

not required if the stability of the gross weight value is not being checked.
Actual Load Calibration

Execute Zero Calibration
Stable status: ON

Execute Span Calibration

If Stable status is not ON in confirming the stability of the gross weight value,
eliminate the factors that cause Stable status not to turn ON. The following factors are
possible:
® The set value for Chl Stable Status Range is invalid.
For example, a case with a set value of 0, or with a different setting from the unit
of the gross weight value to measure.
® The set value for Chl Stable Status Period is invalid.
For example, a case with Ch1l Stable Status Period set to 0.
® Enough time has not elapsed from a time when the load applied to the load cell is
changed.
® Being affected by noise.

4 Click the Execute Zero Calibration Button in Actual Load Calibration.
An execution confirmation dialog box is displayed.

Confirm that no load or only the fixed tare is placed on the load cell.
Do you want to continue?

Yes [ No |

5 Click the Yes Button.
A zero calibration is performed.

*1. By default, the stable detection capability is disabled. Refer to 8-7 Stable Detection
described in the NX-series Load Cell Input Unit User’s Manual (Cat. No. W565) for details
on the stable detection feature.




e Performing a Span Calibration

This section describes how to perform span calibration.

Before span calibration, make a state where a standard load such as a standard weight is

placed on the scale. Performing span calibration with a 5 kg standard weight placed on the
scale, as shown below, yields a gross weight value of 5, which is the value set as Chl
Standard Weight.

Personal computer Display value = 5 kg

(Sysmac Studio

already installed)

Scale

Span calibration !

Gross weight value =5

=l

F Ty =171 (

J&
= 1 e r L L

Standard weight
=0 -
5 kg

Load cell

” E ﬁ | _
Unit power supply NX-series

Load Cell Input Unit
(NX-RS1201)

Shielded cable

The steps to perform span calibration with the Sysmac Studio are as follows. Note that you
can skip steps 1 and 2 when performing span calibration following zero calibration.

1

With the Sysmac Studio and the CPU Unit being online, double-click the
Communications Coupler Unit to which your Load Cell Input Unit is connected in the
Multiview Explorer to open the Edit Slave Terminal Configuration Tab Page.

The following tab page is displayed.

Multiview Explorer = B nmp&xfgmtmn x_

new_Controller 0 v ‘ l ‘

A # Configurations and Setup
hel
seces iR S L
L = Unitl 201 (N1)
3 CPU/Expansion Racks
0 Map

» T Controller Setup
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2 Right-click your Load Cell Input Unit on the Edit Slave Terminal Configuration Tab
Page and select Calibration and Data Trace.
The following tab page is displayed.

Actual Load Calibration

". ;‘ Execute Zero Calibration
Stable status: ON
Execute Span Calibration

Click this button if you want to execute the equivalent input calibration after the actual load calibration.

Change from Actual Load Calibration Mode to Equivalent Input Calibration Mode

{Equivalent Input Calibration

3 Check Stable status in Actual Load Calibration is ON if the stability of the gross
weight value is being checked using the stable detection. A check of Stable status is

not required if the stability of the gross weight value is not being checked.
Actual Load Calibration

Execute Zero Calibration
Stable status: ON

Execute Span Calibration

If Stable Status is not ON in confirming the stability of the gross weight value,
eliminate the factors that cause Stable Status not to turn ON. The following factors
are possible:
® The set value for Chl Stable Status Range is invalid.
For example, a case with a set value of 0, or with a different setting from the unit
of the gross weight value to measure.
® The set value for Ch1 Stable Status Period is invalid.
For example, a case with Ch1l Stable Status Period set to 0.
® Enough time has not elapsed from a time when the load applied to the load cell is
changed.
® Being affected by noise.

4 Click the Execute Span Calibration Button in Actual Load Calibration.
An execution confirmation dialog box is displayed.

Span Calibration
|

Confirm that the weight is placed on the load cell.
Do you want to continue?

Yes [ Mo |

5 Click the Yes Button.
A span calibration is performed.

*1. By default, the stable detection capability is disabled. Refer to 8-7 Stable Detection
described in the NX-series Load Cell Input Unit User’s Manual (Cat. No. W565) for details
on the stable detection feature.




e Correcting the Gravity Acceleration
If the place where actual load calibration is performed for a device is different from the place
where the device is installed, a difference in gravity acceleration between these places
causes an error in the gross weight value, resulting from conversion by the Load Cell Input
Unit, between the calibration place and the installation place. The gravity acceleration
correction allows this error to be corrected.
The gravity acceleration correction is based on the following equation to correct the gross
weight value:

. . . ) Gravity acceleration of calibration site
Gross weight value after correction = Gross weight value before correction x y

Gravity acceleration of installation site

Note, however, that the following cases do not require the gravity acceleration correction:

« The site where the actual load calibration is executed and the installation site are the same.
« For the force measurement system.™

« A Load Cell Input Unit is calibrated with the equivalent input calibration.

*1. This system measures a force applied to a load cell. The unitis N or kN.

g Additional Information

For the gravity accelerations in Japan, refer to the following GSI website.
http://www.gsi.go.jp/kizyunten.html

For the gravity accelerations outside of Japan, refer to the following
Physikalisch-Technische Bundesanstalt website.
http://www.ptb.de/cartoweb3/SISproject.php

The steps to set the gravity acceleration correction with the Sysmac Studio are as follows.
1 With the Sysmac Studio and the CPU Unit being online, double-click your Load Cell

Input Unit in the Multiview Explorer to open the Edit Unit Operation Settings Tab
Page.

The following tab page is displayed.
1 unit iivoderprx-astr [

| All parameters |

Item name
Digital Low- pass Filter Cutoff Frequency/Chl Digital Low-pass Filter Cutoff Frequency
Filter 1 Moving Average Count/Chl Filter 1 Moving Average Count
Filter 2 Moving Average Count/Chl Filter 2 Maving Average Count
Standard Weight/Chl Standard Weight
Load Cell Rated Capacity/Chl Load Cell Rated Capacity
Load Cell Rated Output/Chl Load Cell Rated Output
Load Cell Zero Balance/Chl Load Cell Zero Balance
Gravity Acceleration of Installation Site/Chl Grawity Acceleration of Installation Site
Digital Tare Value/Chl Digital Tare Value
Zero Point Range/Chl Zero Point Range
Zero Tracking Range/Chl Zero Tracking Range
Zero Tracking Period/Ch1 Zero Tracking Period
Stable Status Range/Ch] Stable Status Range
Stable Status Period/Chl Stable Status Period
Decimal Peint Position/Chl Decimal Point Position

Value

Event Level Setting/Event 1
Event Level Setting/Event 1 Level
Event Level Setting/Event 2
Event Level Setting/Event 2 Level

Help

Data type: REAL

Valid range: 9.7 - 9.99999

Comment: Sets the gravity acceleration value of the calibration site.
Restart is required to reflect the settings.

Transfer to Unit

Unit Over Range
Observation

Unit Under Range
Observation

Return to Default Value

Transfer from Unit Compare
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2 Set the Ch1l Gravity Acceleration of Calibration Site and Ch1 Gravity Acceleration of
Installation Site.

3 Click the Transfer to Unit Button.

The settings are transferred from the Sysmac Studio to the NX Unit.

3.3.3. Performing Equivalent Input Calibration
The following operations are performed for equivalent input calibration:
* Basic parameter settings
» Switching the calibration mode as needed
This section described how to perform these operations with the Sysmac Studio.

e Basic Parameter Settings
For equivalent input calibration, set the following three values as the basic parameters:
* Chl Load Cell Rated Capacity
* Chl Load Cell Rated Output
* Chl Load Cell Zero Balance
These three basic parameters can be set from the Unit operation settings. The description
from here is based on the use of a load cell with the specifications shown in the table below.

Rated Rated Zero balance
capacity output
20 kg 2mvVIiv 1 pviv

The steps to set the basic parameters with the Sysmac Studio are as follows.
1 With the Sysmac Studio and the CPU Unit being online, double-click your Load Cell
Input Unit in the Multiview Explorer to open the Edit Unit Operation Settings Tab
Page.
The following tab page is displayed.
e iseirocs < I

|/All parameters ¥
Item name Value
Digital Low- pass Filter Cutoff Frequency/Ch1 Digital Low-pass Filter Cutoff Frequency »
Filter 1 Moving Average Count/Ch1 Filter 1 Moving Average Count
Filter 2 Moving Average Count/Ch1 Filter 2 Moving Average Count
Standard Weight/Chl Standard Weight
Load Cell Rated Capacity/Chl Load Cell Rated Capacity
Load Cell Rated Output/Chl Load Cell Rated Output
Load Cell Zero Balance/Chl Load Cell Zero Balance
Gravity Acceleration of Calibration Site/Chl Gravity Acceleration of Calibration Site
Gravity Acceleration of Installation Site/Ch1 Gravity Acceleration of Installation Site
Digital Tare Value/Ch1 Digital Tare Value
Zero Point Range/Chl Zero Point Range
Zero Tracking Range/Chl Zero Tracking Range
Zero Tracking Period/Chl Zero Tracking Period
Stable Status Range/Chl Stable Status Range
Stable Status Period/Chl Stable Status Period
Decimal Point Position/Chl Decimal Point Position
Event Level Setting/Event 1 Unit Over Range
Event Level Setting/Event 1 Level Observation
Event Level Setting/Event 2 Unit Under Range
Event Level Setting/Event 2 Level Observation

Return to Default Value
Help
Data type: REAL
Valid range: 1.175495E-38 - 3.402823E+38
Comment: Sets the rated capacity of the load cell.

Transfer to Unit Transfer from Unit Compare
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2 Set the Chl Load Cell Rated Capacity, Chl Load Cell Rated Output, and Ch1l Load

Cell Zero Balance. The following values are set in this example.

Item Setting Unit
value
Chl Load Cell Rated Capacity | 20.0 —
Chl Load Cell Rated Output 2.0 mV/V
Ch1l Load Cell Zero Balance 1.0 WY

Set these values with reference to the data sheet of the used load cell. If the
information on the load cell zero balance is not specified in the data sheet, set the
Ch1 Load Cell Zero Balance to 0.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.

e Switching the Calibration Mode

Performing equivalent input calibration following actual load calibration requires the
calibration mode to be switched. Performing equivalent input calibration with the factory
default settings or one more time does not require the calibration mode to be switched.
The steps to switch the calibration mode with the Sysmac Studio are as follow.

2]




With the Sysmac Studio and the CPU Unit being online, double-click the
Communications Coupler Unit to which your Load Cell Input Unit is connected in the
Multiview Explorer to open the Edit Slave Terminal Configuration Tab Page.

The following tab page is displayed.

Multiview Explorer del (001 _

new_Controller_0

A4l Configurations and Setup
¥ i EtherCAT

L - Unitl:NX-
» =5 CPU/Expansion Racks
‘0 Map
» = Controll

Right-click your Load Cell Input Unit on the Edit Slave Terminal Configuration Tab
Page and select Calibration and Data Trace.
The following tab page is displayed.

- Actual Load Calibration

Execute Zero Calibration
Stable status: ON
Execute Span Calibration

- Equivalent Input Calibration
Click this button if you want to execute the equivalent input calibration after the actual load calibration.

Change from Actual Load Calibration Mode to Equivalent Input Calibration Mode

Click the Change from Actual Load Calibration Mode to Equivalent Input
Calibration Mode Button in Equivalent Input Calibration.
An execution confirmation dialog box is displayed.

'Mode Change

The mode is changed from actual load calibration mode to equivalent input calibration mode.
Do you want to continue?

Click the Yes Button.
The actual load calibration mode is changed to the equivalent input calibration mode.
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I 3.4. Checking Measurement Values

3.4.1.

This section describes how to check measurement values.

In this Guide’s examples for weight measurement, measurement values are checked from
the following 1/O data:

* Chl Gross Weight Value/Force Measurement Value DINT

* Chl Gross Weight Value/Force Measurement Value REAL

Checking measurement values requires these two I/O data to be allocated in the 1/O
allocation settings. The measurement values are different between the calibration methods,
actual load calibration and equivalent input calibration. Below are the 1/0 data allocation
procedure and the measurement value check methods for both cases where the calibration
method is actual load calibration and equivalent input calibration.

I/O Data Allocation
To check measurement values, allocate the following I/O data in the 1/O allocation settings:

* Chl Gross Weight Value/Force Measurement Value DINT
* Chl Gross Weight Value/Force Measurement Value REAL

I% Additional Information

® A measurement value of DINT data type is recommended for use in the following
cases:
To perform operation between integer measurement values
To display an integer measurement value obtained from the Load Cell Input Unit
on the HMI just as it is without operation.
Take the following information into consideration when performing the operation
including the fractional part of a measurement value of DINT data type:
The Load Cell Input Unit allows the decimal point position of a measurement value of
DINT data type to be set in the decimal point position setting. If measurement values of
DINT data type, which are obtained from multiple Load Cell Input Units, have different
settings for the decimal point position, the decimal point positions of the respective
measurement values need to be matched for operation.
® A measurement value of REAL data type is recommended for use in the following
cases:
To perform operation between measurement values with a fractional part.
To use Weighing Control Library™* of the Sysmac Library.
Note that attention needs to be paid to the significant digits when performing the
operation between measurement values of REAL data type. A difference in
significant digits between the measurement values in operation results in the
cancellation of significant digits.
*1. Refer to the NJ/NX-series Sysmac Library User’s Manual for Weighing Control
Library (Cat. No. W569) for details on Weighing Control Library of Sysmac Library.

Below is the I/O data allocation procedure with the Sysmac Studio. The initial value of Chl
Gross Weight Value/Force Measurement Value DINT is already allocated to the 1/O data, so
now let us take Chl Gross Weight Value/Force Measurement Value REAL for example.
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With the Sysmac Studio and the CPU Unit being offline, double-click the
Communications Coupler Unit to which your Load Cell Input Unit is connected in the
Multiview Explorer to open the Edit Slave Terminal Configuration Tab Page.

The following tab page is displayed.

Multiview Explorer

new_Controller_0
A4l Configurations and Setup
v EtherCAT

L - Unitl: NX-RS
3 CPU/Expansiol

In the Edit Slave Terminal Configuration Tab Page, click your Load Cell Input Unit.
The following tab page is displayed.

Item name Value
Model name NX-R51201
Product name Load Cell Input Unit
Unit version 1.0
MNX Unit Number 1
NX Unit Mounting Setting Enabled
Serial Number 000000000
Power consumption 170
Unit width 12
Chl Operation Command : 16 [bits]
Chl Detection Status : 16 [bits]
/O allocation settings Chl Executing Status : 16 [bits] :
Chl Gross Weight Value/Force Measurement Value DINT : 32 [bits]
Edit I/O Allocation Settings

Unit operation settings Edit Unit Operation Settings

Click the Edit I/O Allocation Settings Button.
The following tab page is displayed.

1/0 Allocation Status: (1) I/O data size Input 42,1024 [bytes] Output 2/1024 [bytes]
(2) Number of 1/0 entry mappings Input 3/255 Output 1/255
I/0 Entry Mapping List I/0 entries included in the Output Data Set 1
Input 64[bits] Index | Size IData Type 1/O entry name 1 Comment |

TSI 0x7000:01 | 16[bit] [ WORD | Chi Operation Command | Aggregated data of cperation command of Chi

Input Data Set 1

Add 1/0 Entry
oK Cancel




In /0O Entry Mapping List, select Input and then click the Add I/O Entry Button.

1/O Allocation S 1) /O data size Input 42/1024 [bytes] Output 2/1024 [bytes]
(2) Number of 1/ entry mappings Input 3/255 Output 1/255
1/0 Entry Mapping List 1/0 entries included in the Input Data Set 1
Input 64[bits] Index | Size IData Type! I/O entry name | Comment |

LTS TL IS W 0x6000:01 | 16[bit] | WORD _| Chi Detection Status | Aggregated data of detection status of Chi

Selection|Input/Output![/O entry mapping namel _Flag | | 0x6001:01 16[bit] WORD  Chl Executing Status  Aggregated data of executing status of Ch1
Output Output Data Set 1 ble 0x6002:01 32[bit] DINT  Chl Gross Weight Valu-— Gross weight value/Force measurement valu

|| [iput  [mputDataseti _|[Editable] |

Add T/0 Entry
oK Cancel

The following tab page is displayed.

hl Net Weight Value DINT
Chl Net Weight Value REAL
Chl Pezk Hold Value DINT
Chl Peak Hold Value REAL
h1 Bottom Held Value DINT
hl Bottom Hold Value REAL
Chl Calibration Command Response SID
0x6008:01 Chl Calibration Command Response

Ch1 Gross Weight Value/Force Measurement Value REAL

Data type : REAL

S 32[bit]

Comment : Gross weight value/Force measurement value REAL of Chl

OK Cancel

Select 0x6003:01 Ch1 Gross Weight Value/Force Measurement Value REAL and
then click the OK Button

Ch1 Gross Weight Value/Force Measurement Value REAL is added to I/O entries
included in the Input Data Set 1.

I/0 entries induded in the Input Data Set 1
Index | e IData Type 1/0 entry name | Comment

0x6000:01 | 16[b Ch1 Detection Status

Dx6001:01 16[bit] WORD  Chl Executing Status Aggregated data of executing status of Chl
0x6002:01 32[bit] DINT Ch1 Gross Weight Value/Force Measurement Value DINT  Gross weight value/Force measurement value DINT of Ch1
0x6003:01 32[bit] REAL Ch1l Gross Weight Value/Force Measurement Value REAL  Gross weight value/Force measurement value REAL of Chl

Click the OK Button.
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3.4.2.

Click the Online Button to bring the Sysmac Studio and the CPU Unit online.

Online Button

File Edit View Insert Project Controller Simulation Tocls Help \
[ a5 s a|= <

Multiview Explorer

new_C-éntmller;a i
- =
gt o s A N —

Click the Synchronize Button to transfer the configuration from the personal
computer to the CPU Unit.
Synchronize Button

File Edit View Insert Project Controller Simulation Tools Help

|* a5 @

Multiview Explorer

new_Controller_0

Crmfimemtinne amd Codon

Checking Measurement Values

This section describes how to check measurement values.

The measurement values are different between the calibration methods, actual load
calibration or equivalent input calibration. For each calibration, the check method is shown
below.

@® When the Calibration Method is Actual Load Calibration

32

When the performed calibration method is actual load calibration, placing a measured
material on the scale after the calibration, as in the figure below, allows the weight value of
the measured material to be checked from the 1/0O data, Chl Gross Weight Value/Force
Measurement Value DINT and Ch1 Gross Weight Value/Force Measurement Value REAL.
If a 10 kg measured material is placed on the scale, the measurement values are as follows.

Data name Measurement | Remarks

value
Ch1 Gross Weight Value/Force 10 Measurement value with a value of
Measurement Value DINT 0 (initial value) set in the decimal

point position setting.™

Ch1 Gross Weight Value/Force 10.0 —
Measurement Value REAL

*1. Refer to 8-13 Decimal Point Position Setting described in the NX-series Load Cell Input

Unit User’s Manual (Cat. No. W565) for details on the decimal point position setting.




Personal computer

(Sysmac Studio

already installed)

Display value = 10 kg

|

Measured material

"

10 kg

Ch1 Gross Weight Value/Force Measurement Value DINT = 10

Scale (5 kg)

r’d

Load cell

A

N\ NX-series

Unit power supply

Load Cell Input Unit
(NX-RS1201)

From the Sysmac Studio’s I/0O map, you can check the values of Chl Gross Weight Value/Force
Measurement Value DINT and Chl Gross Weight Value/Force Measurement Value REAL. The
following is how to check measurement values from the Sysmac Studio’s I/O map.
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With the Sysmac Studio and the CPU Unit being online, from Multiview Explorer,
double-click I/O Map to open the I/O map.
The following tab page is displayed.

Multiview Explorer

Pasition | Port Description | R/W | Data Type | Value |  Varable |
¥ & EtherCAT Network Configuration

Nodel w ™ NX-ECC203

-0
new_Controller 0 v | l |

A Configurations and Setup

¥ Sysmac Error Status

Observation
Minor Fault
Partial Fault
Major Fault

P NX Unit Registration Status 125
B NX Unit [/O Data Active Status 125
¥ NX-RS1201

¥ Chl Detection Status

Ch1 Sensor Disconnected Error

Ch1 AD G on Error
Chl Zero Point Range Over

Sysmac error status on Slave R~ BYTE 16%2

Observation

Minor fault

Partial fault

M: fault R
Status whether the NX Unit i R
Status whether the NX UnitI R

Aggregated data of detectio R
Sensor disconnection eror R
Under range error of Chl R
Overrangeerrorof Chl R
AD convertion emor of Chl R
Zero point range over of Chl R

BOOL
BOOL
BOOL
BOOL

ARRAY[0.12!
ARRAY[0.12

FALSE
FALSE
FALSE
FALSE

16%0

FALSE
FALSE
FALSE
FALSE
FALSE

Ch1 Stable Status Stable status of Chl R B FALSE
¥ Chi Executing Status Aggregated data of executin R 16%0

Ch Sensor Disconnection Test Executi Senso nection testex R B FALSE

Chl Input Value Refreshi i Input freshing stoppi R FALSE

Chl Digital Low-pass Digital low-pass filter disable R 3 FALSE

Chl Moving Average Moving average filter 1 disat R FALSE

Ci Moving average filter 2 cisat R B FALSE
Hold executing of Ch1 R FALSE
Zero set execu ofChi R 3 FALSE
‘One-touch tar btraction ¢ R FALSE
Data trace executing of Chl R B FALSE
Gross weight value/Force me R 10

weight value/Force me R Al 10.00001

ed d: i

> T

C Average Filter 2 Disabled

2 On the I/O map that opens, check the values of Chl Gross Weight Value/Force
Measurement Value DINT and Ch1 Gross Weight Value/Force Measurement Value
REAL.

Chl Data Trace Executing
Chl Gross Weight Value/Force Measurement Value DINT

Data trace executing of Chl R d FALSE
Gross weight value/Force me R 10

Gross weight value/Force me R 10.00001
AggQregated aata of Operanc w B=0

Chl Gross Weight Value/Force Measurement Value REAL
¥ Lhl Uperation Lommand

@® When the Calibration Method is Equivalent Input Calibration
When the performed calibration method is equivalent input calibration, placing a measured
material on the scale after the calibration, as in the figure below, allows the total weight value
of the scale and the measured material to be checked from the I/O data, Ch1l Gross Weight
Value/Force Measurement Value DINT and Ch1 Gross Weight Value/Force Measurement
Value REAL.
If a 10 kg measured material is placed on a 5 kg scale, the measurement values are as
follows.

Measurement | Remarks
value

Data name

Measurement value with a value of
0 (initial value) set in the decimal
point position setting.™

Chl Gross Weight Value/Force 15
Measurement Value DINT

Chl Gross Weight Value/Force 15.0 —
Measurement Value REAL

*1. Refer to 8-13 Decimal Point Position Setting described in the NX-series Load Cell Input
Unit User’s Manual (Cat. No. W565) for details on the decimal point position setting.



Personal computer Display value = 15 kg

(Sysmac Studio

already installed)

Ch1 Gross Weight Value/Force Measurement Value DINT = 15

3’..4— \‘ \\ o
: | NI

B

Measured material
10 kg Scale (5 kg)
’d —
I |
al :|_ it _

Load cell Unit power supply N\ NX-series .
Load Cell Input Unit
(NX-RS1201)

@ Additional Information

When performing a calibration by the equivalent input calibration method, if you want to measure
the weight value of the measured material excluding the weight of the scale, execute zero set with
only the scale placed on a load cell, as in the figure below. If you execute zero set with this state,
the gross weight value with only the scale placed on a load cell is corrected to 0.

Personal computer Display value = 0 kg

(Sysmac Studio

already installed)
Ch1 Gross Weight Value/Force Measurement Value DINT =0

2 o 0

I
Only a scale is placed on the load cell. 2 S
\ Scale (5 kg)
| l/ 'I._| o
A |

Load cell Unit power supply ’\ NX-series .
Load Cell Input Unit
(NX-RS1201)
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Following the above condition where zero set is performed, placing a measured material on the
scale allows the weight value of the measured material to be checked from the 1/O data, Chl
Gross Weight Value/Force Measurement Value DINT and Ch1 Gross Weight Value/Force

Measurement Value REAL.

Display value = 10 kg

Personal computer

(Sysmac Studio

already installed)
Ch1 Gross Weight Value/Force Measurement Value DINT = 10

Measured material

J Zero set is

10 kg Scale (5 kg) 7act|Ve [

rd =

I |
A — &
Load cell Unit power supply

Refer to 8-3 Zero Set/Zero Reset described in the NX-series Load Cell Input Unit User’s Manual
(Cat. No. W565) for details on the zero set feature.

NX-series
Load Cell Input Unit
(NX-RS1201)

From the Sysmac Studio’s I/O map, you can check the values of Chl Gross Weight Value/Force
Measurement Value DINT and Ch1l Gross Weight Value/Force Measurement Value REAL. Refer
to the previously mentioned procedure in 3.4.2. Checking Measurement Values eWhen the
Calibration Method is Actual Load Calibration for how to check measurement values from the
Sysmac Studio’s I/0 map.



4. Appendices

I 4.1. Features for Stable Measurement

The following features are available for the Load Cell Input Unit to perform stable measurement.
Make use of them as needed.
e Digital filtering
The digital filtering suppresses the fluctuation of measurement values due to the effect of
electrical noise and mechanical noise, enabling stable measurement. The digital filtering can
be used in any combination with the following three filters:
* Digital low-path filter
* Moving average filter 1
- Moving average filter 2
Refer to 8-2 Digital Filtering described in the NX-series Load Cell Input Unit User’s Manual
(Cat. No. W565) for details on the digital filtering feature.
e Data tracing
The data tracing feature is available to sample and record the measurement values before
and after digital filtering processing.
Referring to the recorded results makes it easy to identify the noise frequency band and
check the effect of noise removal, allowing optimal digital filter design.
Refer to 8-12 Data Tracing and A-2 Digital Filter Design That Utilizes Data Tracing described
in the NX-series Load Cell Input Unit User’'s Manual (Cat. No. W565) for details on the data
tracing feature.

I 4.2. Data Backup When Replacing the Load Cell Input Unit

The data below of the Load Cell Input Unit is stored in the Communications Coupler Unit.
Therefore, resetting is not required upon replacement of the Load Cell Input Unit if you will not
change the settings after the replacement of the Unit.

- 1/0O allocation settings

= Unit operation settings
The basic parameters to set for equivalent input calibration are included in the Unit operation
settings. Therefore, recalibration is not required after replacement of the Unit if you have been
used it with equivalent input calibration.

If you have been used the Unit with actual load calibration, zero calibration and span calibration
are required after replacement of the Unit. Note that the setting for Chl Standard Weight is
included in the Unit operation settings, so Chl Standard Weight does not need to be set again if
you will not change the weight used for span calibration.

I 4.3. Weighing Control Library of Sysmac Library

For the configuration of other weight measurement systems using the Load Cell Input Unit, for
example, a quantitative discharging control system, Weighing Control Library of Sysmac
Library™, which is designed for the Load Cell Input Unit, is available for creating a user program.
Refer to the NJ/NX-series Sysmac Library User’s Manual for Weighing Control Library (Cat. No.
W569) for details on Weighing Control Library of Sysmac Library.
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The Sysmac Library is a suite of software functional components that can be used for programs of
the NJ/NX-series Machine Automation Controller. Programming samples and HMI window
samples are also available.
Download it from our website to install it to the Sysmac Studio for use.
http://www.fa.omron.co.jp/sysmac_library s .

Sysmac Library
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Note: Do not use this document to operate the Unit.
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