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Introduction

Thank you for purchasing an NS-series Programmable Terminal.
NS-series PTs are designed to transfer data and information in FA production sites.

The CX-Designer is a software package that enables creating and maintaining screen data for
OMRON NS-series Programmable Terminals.

Please be sure that you understand the functions and performance of the PT before attempting to use
it. When using an NS-series PT, please also refer to the NS Series Setup Manual and the CX-Designer
Online Help.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (an electrical engineer or the equivalent).

Personnel in charge of introducing FA systems into production facilities.

Personnel in charge of designing FA systems.

Personnel in charge of installing and connecting FA systems.

Personnel in charge of managing FA systems and facilities.

Precaution

o The user must operate the product according to the performance specifications described in the op-
eration manuals.

e Do not use the PT touch switch input functions for applications where danger to human life or serious
property damage is possible, or for emergency switch applications.

o Before using the product under conditions which are not described in the manual or applying the
product to nuclear control systems, railroad systems, aviation systems, vehicles, combustion sys-
tems, medical equipment, amusement machines, safety equipment, and other systems, machines
and equipment that may have a serious influence on lives and property if used improperly, consult
your OMRON representative.

o Make sure that the ratings and performance characteristics of the product are sufficient for the sys-
tems, machines, and equipment, and be sure to provide the systems, machines, and equipment with
double safety mechanisms.

o This manual provides information for connecting and setting up an NS-series PT. Be sure to read this
manual before attempting to use the PT and keep this manual close at hand for reference during in-
stallation and operation.

©OMRON, 2002

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, electronic, 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.
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Notation and Terminology

The following notation and terminology are used in this programming manual.

Notation
The following notation is used in this manual.

Note
Indicates additional information on operation, descriptions, or settings.

Note

¢
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Terminology
PT

NS Series

PLC

CS/CJ Series

C Series

CVM1/CV Series

Serial Communications Unit

Serial Communications Board
Communications Board
CPU Unit

CX-Designer

Host

Setup Manual

Notation and Terminology

In this manual, indicates an NS-series Programmable Terminal.
Indicates products in the OMRON NS[I[] Series of Programmable Terminals.

Indicates Programmable Controllers in the OMRON SYSMAC CS/CJ, C, or
CVM1/CV Series of Programmable Controllers.

Indicates Programmable Controllers in the OMRON SYSMAC CS/CJ Series of
Programmable Controllers: CS1G, CS1H, CS1G-H, CS1H-H, CJ1G, CJ1M

Indicates Programmable Controllers in the OMRON SYSMAC C Series of Pro-
grammable Controllers: C200HS, C200HX/HG/HE-E/-ZE, CQM1, CQM1H,
CPM1A, CPM2A, CPM2C

Indicates Programmable Controllers in the OMRON SYSMAC CV/CVM1 Se-
ries of Programmable Controllers: CV500, CV1000, CV2000, CVM1

Indicates a Serial Communications Unit for an OMRON CS/CJ-series PLC.

Indicates a Serial Communications Board for an OMRON CS-series or CQM1H
PLC.

Indicates a Communications Board for an OMRON C200HX/HG/HE-E/-ZE
PLC.

Indicates a CPU Unit in the OMRON SYSMAC CS/CJ, C, or CVM1/CV Series
of Programmable Controllers.

Indicates the OMRON CX-Designer (NS-CXDC1-VL]).

Indicates the PLC, FA computer, or personal computer functioning as the con-
trol device and interfaced with the NS-series PT.

Unless otherwise indicated, indicates the NS Series -V1/-V2 Setup Manual
(V083-E1-0L)).
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Related Manuals

The following manuals are used for NS-series PTs. (The boxes at the end of the catalog numbers in-
dicate the revision code.)

Confirming Screen Configurations, Object Functions, and Host Communica-
tions
o NS Series Programming Manual.............cceuummmmmmmmmmmmmmmmmmmsmmmmsmmssssssssssssssssssssnnn V073-E1-[]

Setting methods for normal functional objects and fixed objects can be displayed in the CX-Designer
using online help. Use the online help for normal operation.

Use the NS Series Programming Manual for information on the operation of the PT or when setting
methods are not clear or not complete enough when using the CX-Designer.

The NS Series Programming Manual describes mainly the operation of the PT and setting methods for
functional and fixed objects. It does not provide detailed operating procedures for the CX-Designer.
Use the online help provided with the CX-Designer to obtain information on CX-Designer operating
methods.

o NS Series -V1/-V2 Setup Manual ............cooemmmiiiiiiieessss s ss s s ssseenen V083-E1-L]

Provides information on NS Series -V1 models (i.e., NS12-V1, NS10-V1, NS8-V1, and NS5-V1), and
NS Series -V2 models (i.e., NS5-V2).

Describes how to connect the PT to the host and peripheral devices, methods to setup communica-
tions and operation, and procedures for maintenance.

Refer to the NS Series Programming Manual (VO73-E1-[]) for information on PT functions and specific
operating procedures.

Confirming PT Functions, Operations, and Procedures
o NS Series Setup Manual ..........c.co oo V072-E1-[]
Provides information on existing NS Series models (i.e., NS12, NS10, and NS7).

Using the NS-series Macro Function
¢ Macro Reference (Installed from the CX-Designer CD-ROM.)

The online help for the CX-Designer contains detailed information on the macro function of the
NS-series macro functions. The Macro Reference contains essentially the same information, and it is
installed on the hard disk as PDF Files when the CX-Designer is installed.

Use either the online help or the Macro Reference, whichever is more convenient.

Confirming PLC Functions and Operation
¢ PLC Operation Manuals

Refer to the operation manuals for individual PLC Units (e.g., the CPU Unit, Special I/O Units, CPU
Bus Units, Communications Units, etc.) to obtain information on PLC functions and operation.



Contents

NS Series Programming Manual

Contents
J s e Te 1DToT5 o) o NSRRI 1
Notation and TeIMINOLOZY ... .cevueeuieiieiieiee ettt ettt et ettt e s bt e saeesbt et e et ente e et satesbeenbeenbeenteennens 2
REIAtEA MANUALS ...t e e e e e e et e e e e e e e eaae e e e eaeeeeeeaseeseesaeeeeenseeeeenseeeennnneeeanteeeeans 4
(00033115 11+~ TSR 1

Section 1 Overview

L-1  NS-SCIICS PT OPCIAtION ..ecuvieueieiieeiieeiieriieie et eieetteet et e e eaeseaessaesseeseessesseesseasseenseenseensesssesseenseenseensennsennns 1-1
1-1-1 ~ How NS-series PTs Work at FA Production Sites ..........cccceeviiiiniinieiieienieriieseeeee e 1-1
I-1-2  INS-SErieS PT OPEIAtION ...ccviiiieeiieriieiieiieiteeiteeitesteeieetesaesteesseeteesseesaesseeseenseensesssessnesseenseensesnsennns 1-2

1-2 NS-SCIIES PT FUNCHIONS ...eoutiiitiiiiiiiieitieittet ettt ettt sttt ettt st b et et et es e sb e e bt e nbeenbeenaeemeeeaes 1-4
[-2-1  INS-SEries PT FUNCHOMNS ....coutiiiiiiiieitieit ettt ettt et et eete s be e b e saee e 1-4
1-2-2  Differences betWeen MOEIS........c..oouiriririiiiiiieteree ettt ettt st 1-7
[-2-3  Main NS-Series FUNCLIONS ....c..eertiiiiiiiiiiiiieieeee ettt ettt s s 1-8
1-2-4  INS-SEIICS DISPIAYS ...ecutieiieiiiiieiieeieerte ettt et et ettt e e tte s st e teeseessessaesseesseenseenseensesnsesseanssensnesnnes 1-10

1-3 Communicating With the HOSE .......c.cioieiiirieiieie ettt sttt et et eenaesnaeseaesnees 1-17
1-3-1  Host Registration and AdAress ........cooeiiiiiiiiiniei ettt 1-17
1232 EHROINCE ettt bbbttt b bbbt sbe et 1-17
[-3-3  Controller LINK ....ooouiiiiiiiieieiee ettt ettt st ettt ettt 1-17
1-324 N LINKS coee ettt et h et ettt et et e st bt eb e ea e et eme e b e et e ebeeeeebeemeemsenseaseabeeneaneansennees 1-18
1-3-5 HOSE LINK oottt ettt bbbt et 1-19
R I ol B\ (71 4 o) 2O OO OR PRSP 1-19

1-4  SyStem CONIGUIALION ......eciieiiiiieeiieitiete et ete st et e et et et et e eeteetaeeteessaesseeseenseensessseesaenseenseenseensennsesssesnnes 1-24
1-4-1  Peripheral DEVICES .....c.eevuieiiiieiieiiiesie et ete et et et et et e eetesetesseesseeseensessaesseesseenseenseensesssenssensnesnnas 1-24
[-4-2  Connecting t0 the HOSE.....cc.uiiiiiiiie ettt et 1-26

1-5  Procedure Defore OPEIatiOn.......c.cccueiierierieeiieeteeieseiestt et eteetestaessaesseesseesseessesssesseesseanseenseensesssesssesssesnnes 1-27

Section 2 NS Series Functions

N o (o) [T A B - SRS 2-1
2-1-1  Project CONTIGUIATION . .......eccuieiieieetieiieteeteeteste st eteeaesetessee et asteenseessessaesseeseensesnsesssesseenseenseenseans 2-1
2-1-2  PrOJECE PIOPEITIES ..c.veetientieieeie ettt sttt et st ebe e bt et et e ee e bt e sbe et e eneeemeeeaes 2-3

2-2 NS SEriES SCIEEM TYPES ...eevverretieiieieeieetestestesteeteeteestesseessteseesseassessaesseesseenseenseanseassessaenseesseeseesesnsennes 2-8
2-2-1  DISPIAY COLOTS ..ttt sttt ettt b e bt ettt st saeesbe et e et e et e e sbee b e et e et e eneeeneeeees 2-8
2-2-2  Screen CONFIGUIALION ....c..eiiiiiiiieitiete ettt ettt sttt ettt st esbe et e bt ea e seeesbeenbeenbeeneeeneesas 2-9
2-2-3  SCIEEIN NUIMDETS .....euiiniititiitieteeiteit ettt sttt ettt st b e bt bttt ettt b e s bt bt ebt e st et et e beebeeaneneenees 2-9
22274 SCTEEIN TYPES ..ttt ettt ettt a e b et e et eateeb e sb e e bt e bt et eat e et e eb e e bt et e et e enteebeeaaeas 2-10
2-2-5 " SCIEEN ODJECLS ..eeeuveriieriieeiieiieti et ete et et et eteesteseaesseesseeseensessaesseesseenseenseansesssessseseenseensennseansennes 2-14

T 0411 a1 1 1Y (55 10T ) 2P 2-16
2-3-1  BIt MeMOTY ($B). ittt ettt ettt et at et et et e bt ekt e st en e et et e teebeene et enne e 2-16
2-3-2 WOTd MemMOTY (BW)..eiitiieiietiieet ettt ettt sttt et se et e e ne 2-16
2-3-3  Internal Holding Memory (SHB/SHW) ..ot 2-16

24 SYSEIMN IMEINOTY ....c.iiniieniieiieeite ettt ettt ettt st sh e bt et e et ea e e bt e eb e e bt e bt eabeeaeesaeesbeesbe e bt emteenteentesneesneenneas 2-17
2-4-1  System Bit MemOTY (SSB)....cueiuiiieiiriiieieiiieetee ettt 2-17
2-4-2  System WOord MemoOry (SSW) ....cueieuiiiiieeieiiietieieiettetet ettt ettt sttt benaesessenaens 2-31

2-5  Communications AdAresS SEHINES ......ccverieriieriieiteeiesierte et eteeteetesee e essesaeseeesseesseeseesseensesseenssessaesnees 2-39
e T B T4 1 1<) g = (] F SRS 2-39



Contents

NS Series Programming Manual

N 5 0. T @ 1o <ot PSRRI 2-44
2-6-1  Common Fixed ObJect SEHINES ..c..uerueertieriieiieiietienitete ettt ettt sttt seeesbeenaeas 2-44
2-7 Registering/USING LIDIAIY ....c.cooiiiiiiiiiieiieie ettt ettt st sa e et ettt e et e seeesaeas 2-49
2-8 Common Functional ObJect FUNCHONS ........cccuertiiriieiieieeiesiieiceie ettt e st e e eseenseesaessaessaennees 2-50
2-8-1  Table of Functional Object SEttINES ........cevuieriiriiriieiienieee ettt ettt et saees 2-50
2-8-2  Address Settings (General Tab and Other Tabs) ..........ccveeiirieiienienieie e 2-51
2-8-3  Unit and Scale (General Tab).........cccoeiuiriieiieiieriiee ettt sseeseensesnneenes 2-54
2-8-4  Numeral Display and Storage Type (General Tab) ........ccceveriiiiiiiienieniiceeeeeeeeee e 2-56
2-8-5  Date and Time Format (General Tab) .........c.cccverirriiiiieiierienieie et 2-62
2-8-0  TeXt ALIIDULES ...c..eitietieteeteeee ettt ettt ettt e bt e b ettt s at e bttt et et eat e et e entesbeeaaeas 2-64
2-8-7  Setting Colors (Color/Shape Tab) .......ccceerieiiiiiiieieeeeee ettt 2-67
2-8-8  BACKEIOUN.......iiiiiiieiecie ettt ettt ettt e st e st et e et e ens e e et e esbeessenreenseenseenneenseenes 2-68
2-8-9  Selecting Shape (Color/Shape Tab).........ccoiiiiiiiiiiiieieeee e 2-70
2-8-10 LADEIS ..ttt b e bbbttt bbbttt 2-72
2-8-11 Automatically Setting the Symbol Name or I/O Comment as the Label Text..........ccccocevenenennene 2-74
2-8-12 SCIOIL BAIS .. .eiiuiitiiiieieee ettt ettt st b et e st ee e s b e s bt e b e et et eat e bt eateenteeneeaaeas 2-76
2-8-13 FIAIMES c..eouiieiiieiieiteet ettt ettt et et et et b ettt ettt sa et neena e e 2-77
2-8-14  Flicker (EXtenSION Tab) ......cccciiiiiieeiieiiiecie ettt ettt et e eeete et eesaeeeaveetaeetveenaeeensaeenseesnseeensneas 2-78
2-8-15 Write Settings (EXtension Tab).........cccceriiiiiiiiiiieieeee ettt 2-80
2-8-16 Passwords (EXtension Tab).........ccecieoiiiiiiiiiniieiieiieieeie ettt et e e st e st seeseennesnnesneeenns 2-84
2-8-17 Control Flags (EXtension Tab).........ccoceeiiiiiiiiiniiiieieeee ettt 2-89
2-8-18  Macro (EXtenSion Tab) ........cccccierieriieiieii ettt ettt sttt et e esaessaessaesseenseensesnneenns 2-90
2-8-19  Size/Position (EXtenSion Tab) ........ccceeciiiieiiieiieiieit ettt s sne e e 2-91
2-8-20  Change INPUL OTAer ......cc.uiiiiiiieiieiiiie ettt ettt st st sb ettt eseeeneeebeesbeenaeas 2-93
220 BULIONS oottt ettt ettt a ettt et et a e bbbt et ea e sat e sae et e et ettt eanesanesanenanes 2-94
2-9-1  ON/OFF BULOMS ...tetttiettetieieiete ettt ettt et ettt s et et e eat e st e st et e seebeeteeseeseassensanseasesseabeeneaneensansenes 2-94
2-9-2  WOTA BULLONS .....oeiiiiiiiiitiet ettt sttt ettt st e st et e e e et e e btesbeesbeemeeemeeenee 2-103
2-9-3  Command BUTONS .......cccoouiiiiriiniiiiriiietete ettt sttt ettt st sttt 2-111
2-10 LAMPS ceeeieiiieeiieeieeeite et e et e st e ettt e ste e sttt e s ebeessbeeeaba et beeasae e tbeeanbe e sbeaanbe e taeenbeetaeeanteensbeeanteeasbaeanseenns 2-128
2-10-1 Bt LAMPS c.eeeuieiieiiiecieeie ettt ettt et et et et eseaesseesseesseenseeseesseenseenseensesssessaesseeseanseenseanseens 2-128
2-10-2  WOIA LAMPS ..oouvieniieiieie ettt ettt et et et e s aaesstessee st esseeneeeseenseenseensesnsesnsesseesseenseenseensenns 2-132
2-11 Display and INPULt ODJECLS .......eiueiiieriieieeii ettt ettt ettt e st ettt ea e bt et e bt e be e et eneeenee 2-136
2-11-1  Numeral Display and INPUL ..........ccocieiiieiiiiieiieceee ettt sre e se e sneeseeenseenseens 2-136
2-11-2  String Display and INPUL.......c..cooiiiiiiiiieeeee ettt s 2-145
2-11-3  ThumbwWheel SWItCRES .....ccuiiiiiiiie ettt s 2-150
=114 LISt SELECTIOMN. c..cutetiiieiteterteet ettt ettt ettt et ettt be bt bt et e st et et et sbe b ebeeabeneenres 2-155
2-11-5 Temporary INPUL OBJECTS.....ccouiiiiiiiiie ittt sttt et e be e b et s saee e 2-163
B A 113 o) SRS 2-168
21251 Tttt ettt sttt ettt b bbbt h ettt b e bbbt ea bt e bbbt b e et et et enes 2-168
2-12-2 BIIIMAPS 1oeveeeevieiiieeiieiiteeeiteesteeeteesteesteessteeasseesssaeasseessseeasseeassaeanseessseeanseesnsaeeseeensaeesaeesaeennsaeans 2-172
221253 LeVEI MELEIS.....ueuiiiiieiteierteet ettt sttt ettt st eb e st eb ettt et et sa e bt et neenes 2-177
2-12-4 ANALOZUE MELET .....cutiiuiiiiiiiiieitie ettt ettt et e sttt et e e e bt e b et et e ee et 2-181
2-12-5 VIO DISPLAY ..ccutiieiiiiiieeiieeite ettt etteete et e et eeste e e taeeteeessbeeteeessseesseessaeeseeessseensaeesseenssaens 2-186
2-12-6  Consecutive Line DIAWINGS .......cceecvieciieiieeiieniieiieiestestestesteeteestesstesseeseessessesssesseesseensesnsesnnenns 2-191
2-13 Alarms and EVENTS.......ooouiiiiiiiiiee ettt et et b e b b e et 2-193
21351 OULLIIC .ttt ettt bbbt ettt ettt besb e bt e bt ea bt e b et bt be et et et bes 2-193



Contents

NS Series Programming Manual

2-13-2  Alarm/Event DiSplay ODBJECES......c.eeuirieriieiiieieiiesiesit ettt et saeseeessaesseesesaesseesseenseenneens 2-203
2-13-3  Alarm/Event Summary and HiStOTY ........coooiiiiiiiiiiieiieiereeee e e 2-207
B D T 1 B o o OO P USSR 2-214
21451 OULLIIC ...ttt ettt st b ettt ettt besb e ebe e bt e st et et et sbeebe et et e e enes 2-214
2-14-2  Data LOZ GIaPIS ..ceoueeiieiiiieiieitet ettt ettt sttt et et e bt e bt et et enae et 2-221
2-14-3  Example Setting ProCCAUIE ........c.occviiiieiieiieiieieee ettt see e seese e e 2-232
2-15 BroKen-line GIaphis........c.cccieiieiiieiiieiecie ettt te et e e s atesae e seenseenseensessaessaenseenseenseenseenns 2-250
2-16 Data BLOCKS. ... et iuiitieiieteeeee ettt ettt ettt b ettt et ea e b ettt et eh e b e nae e be e be et enee 2-263
2-16-1 What Is @ Data BIOCK?......cc.coiiiiiiiiiiii ettt 2-263
2-16-2  Data BIOCK TabIES .....cueeiiiiiiieiieieee ettt et ettt et 2-274
2-16-3  USING Data BIOCKS......c..eiiiiiiitietieiee ettt et et s 2-285
B 7113 11 ] 1o T USSR 2-291
B B B D -1 (S O 1o <1 A RO OO S PRRRRPRR 2-291
2-17-2 TIME ODJECES .eeureriiereieiieieeieeteeiteteeteeteetesetesseesseesseesseeseesseenseenseanseassesssessaesseenseensesnsesseensennsenns 2-294
2-18 SPECIAL FUNCLIONS......ctieiieiiieieeiie ettt ettt ettt e e st e st e beesseeatesaeesseanseenseenseensenseessaesseenseenseensennes 2-297
2-18-1 Operation Log FUNCHION ....c..coiiiiiiieiiiiecee ettt 2-297
2-18-2  Alarm/Event HiStOry FUNCLION .......cvevieiiieieiieciecitee ettt ettt esseenee e e 2-302
2-18-3  Data Log FUNCHON. ...ttt ettt et ettt b et et st 2-304
2-18-4  Error Lo FUNCHON .......iiiiitiiitietieie ettt sttt ettt b e b e s 2-308
2-18-5  Screen Saver FUNCHIOMN. .....co.iiiiiiiieiieie ettt ettt sttt 2-310
2-18-6  BUZZEI FUNCLION ..ottt ettt sttt et ettt e b et e ee e 2-312
2-18-7  CIOCK FUNCHOMN ...ttt sttt sttt ettt be st ebe et e e e b 2-314
2-18-8  Starting EXternal APPLICAtIONS. .......ccverierierieerieeiesiert ettt eteetestee e etesaessaesseesseesseensesseesseenseens 2-315
2-18-9  Device MoNitor FUNCHON .....oieiitiiiiiiiiieiieeeete ettt ettt s s 2-316
2-18-10 Video CONTIGUIALION ......eeieeiieriieiietieteeteetesee st eteeaeetesseeseeesseesseessesssesseenseenseensesssesseesseenseensenns 2-339
2-18-11 Programming Console FUNCHONS ........coceeruiiiiiiiiiiiiiierieec e 2-342
2-18-12 PLEC DAta TIACE ....ceoteeutieuiieiieiiieiteertt ettt ettt ettt ettt sb e bt et et setesaeente et es e ebeesbe e beenbeemneeneeenee 2-346
2-19 System Settings and SYStEM MENU.........cccuieriieiiirieeierieieeieseesteseerteeeeeaeeseesseesseenseessessaesseessessesnsesnns 2-354
Section 3 Using PTs
3-1 Procedure before OPEration..........ccecieciieruerierierieenteeteetestesteeteesteeeteesaesseesseeseessesnsesseesseeseenseansesssesssesses 3-1
3-2  Controlling Buzzers, Backlights, and DiSpIay ...........cccoevuieeiirieniieniieieeiesieeseeie ettt e e 3-2
3-2-1  SoUNAING BUZZETS ....coutiiiiiiiieiiieee ettt ettt ettt ettt s be e bt e b e et emee s 3-2
3-2-2  StOPPING BUZZETS ..ottt ettt e st e et e enbeesaeesaessaeseenseenneenes 3-2
3-2-3  Controlling BackliZhts .........oiiiiiiiiiiiiee et 3-3
3-2-4  Turning OFF Screen DISPIay .......coccoriiiiiiiiieieeeee ettt s 3-3
3-2-5  Displaying Cleared SCIEENS .......c.cccueruieriieierieriieieeteetestesteesseesseeeeseesseeseenseessessaesseesseensessesnsennns 3-3
3-3  Screen Display and NOTHICATION .....c.eeuiriiiieiieiiee ettt ettt sttt et et et ee e eeeesbeesbees 3-4
3-3-1  SWILCRING SCIEEMS ... eeuvieuiieiieiie ettt ettt et e teete st e st e e st eseeeesseesseenseenseesseesaesseeseenseensennsennns 34
3-3-2  Finding Current SCreen NUMDETS ........ccvecvieierierieieeieeieseesteesteeseesesseesseesseessesssessaessaesseessesssesens 3-8
3-4 Changing Numeral and Character String DiSplay.........coceeuiiiiiiiniiiiiieie e 3-9
3-4-1  Methods for Changing Numeral and Character String Display ..........cccoceevierieriniienienieeieseeeee 39
3-5  DISPIaYINg GIAPRS ...cueeriiiiiiii ittt ettt et e a e b ettt et e ebt e bt e sat e et e saeenaeeteen 3-13
3-5-1  Changing Graph DiSPlays ........cccceoiiriiiriiiiiiieeeee ettt sttt et et saee b e b 3-13
3-6 Inputting Numeral and Character StrNGS ........ccccceecveriierierieieeieeteeeeseesteesseeaesaeseeesseesseesseessesssenseeseens 3-15
3-6-1  INPULNG NUMETALS ...c..eiuiiiiiiiiieitieitiet ettt b ettt et st se e sb e et e et e en e eaeesbeenaeas 3-15
3-6-2  Inputting CRAraCter SEIINES ...c.veivereieriierieeteeteeeteeteeste et eteeaessaesseesseeseessesssesseesseanseenseansesnsesseensens 3-18



Contents

NS Series Programming Manual

3-7 Using Alarm/Event Summary HiStory FUNCHONS ........c.cccveriiriieiieiieiesieieeie et 3-20
3-8 Using Operation Log FUNCHIONS. .....ccuiiiiiiiiieieie ettt st e e e e eaeens 3-24
3-8-1  Settings for OPeration LOES .....ccoeiiiiiiiiiieii ettt sttt ettt naees 3-25
3-8-2  Checking Operation LOES ......cceccveiierieriieit ettt ettt etestee st et aesaesseesseesseenseenseensessaenseensens 3-25
3-9 Displaying and Setting SyStem ClOCK........coouiiiiiiiiiiiieie et 3-26
3-9-1  Displaying Date and TIiMe..........cceeeuirierieriieiieieeie sttt eieseesee st saeeaeeseesseesseeseenseensesssesseensens 3-26
3-9-2  Setting Date and TIMC.......ccveeieiieriieieeie ettt et te st et e e esseeaeesaeseeesseenseenseenseensenseennees 3-26
3-10 Prohibiting and AlIoWIng PT OPeration .........ccccereeuiiiiiienieiieieeieeeie sttt sttt st e e eeeens 3-27
3-10-1 Prohibiting and Allowing System Menu MOVEMENL ...........cccverrierierieeieeienieiieieeie e eee e e 3-27
3-10-2 Prohibiting and Allowing Input to All Screen Functional Objects .........cccceevevienirieiienienceeaee, 3-27
3-10-3 Prohibiting and Allowing Input for Individual Functional Objects.........ccccecuerienienenicnieniencenne. 3-27
N B O YL (00T O 1 USSP 3-28
3-11-1 Transferring Data Using Memory Cards .........c.cooierierieienienieniesicereee e 3-28
3-11-2 Saving Alarm/Event Histories t0 Memory Cards ..........ccccvevervierierienieneeieeieeeesieesieee e see e 3-28
3-11-3  Saving Data Logs t0 MemOry Cards ............cceeierierieniieieeie e seesieesre e seeseeesseeseeseessessaesseensens 3-28
3-11-4 Saving Operation Logs t0 Memory Cards..........ccocuerierienieiieieeiecte et 3-29
3-11-5 Saving Error Logs to Memory Cards ...........ccceeieriieriieieeieeienieeieeieete e seeseee e eseeseeesessaessaensens 3-29
3-11-6  Saving Data Blocks t0 MemOTy Cards ..........cceeuiruieriieniieiienieiie sttt 3-29
3-11-7 Saving Captured Images to Memory Cards.........ccccevieieeiiiienieiiereee e 3-29
Section 4 Using Functions
o BN o) o 1o 15 101 o USRS 4-1
4-1-1  When Monitoring Bits TUIM ON ........c.cccieiirieiieieeie ettt ettt e stee e e seebesaesseesseesseenseenseens 4-1
4-1-2  Always Reading PLC Word CONtENtS..........cccverierrueeiieriesienieieeieeeeseeeseeesteeseesesaesseesseenseessesssenns 4-6
4-1-3  Changed Bit StAtUS .....c..coouiiiiiiiiete ettt ettt ebteshte s bt e bt et et eeat e b e e eaeens 4-8
4-1-4  For Numeral/String INPUL...........cceeeiiriiiieiieieeie sttt ettt teebeseaesnaesseesseensesnneenns 4-11
4-1-5  For Button Operation BY USET ........cccuieiiieiiieiieeiieeseeeiteesiteeieeeseteeieeeteesveeeaeeessaeesaesnsaesnseesnses 4-12
4-1-6  When Screens Are SWItChed .........oocuiiiiiiiiiii e e 4-12
Section 5 Troubleshooting and Maintenance
So1 BITOTS ittt ettt et e b e e bt e bt e et e bt e bt e bt e e bt e bt e e b et e bt e e bt e e be e e b et e nbeeenbeeenneeenae 5-1
572 EITOT IMESSAZES ...vveeuviieiieeiiteite ettt ettt ettt ettt e b et ettt e bt e e s ut e e bt e e st e e bt e e s st e e bt e esabeeate e sbeenbbeesseeanbeeensaeebseenaseanns 5-5
5-2-1  Troubleshooting Data Transfers from the CX-DeSiZNer ...........ccoceevuieiiriinienieniieeeie e 5-5
5-2-2  Troubleshooting Errors when Turning ON POWET .........cccceiiiiiiiiiiiiiiiieeeceeeee e 5-8
5-2-3  Troubleshooting Errors at StArTUP .........cuvecverierieiieie et eee sttt ee et sae s enseenaeenaenseeneas 5-11
5-2-4  Troubleshooting Errors when Switching SCIEens ..........cccevverieiiiiieniiinieicceeee e 5-12
5-2-5  Troubleshooting Errors for Functional Objects.........cccverirriieiiiriiiiiesiesiereeie e 5-14
5-2-6  Troubleshooting Errors during System Menu OPeration ............ccceeeververeereerieeneeeeeseesneseeseeenns 5-15
5-2-7  Communications Errors and COUNEIMEASUIES ........c.eeruiertierieruerierienitenieenteenteeneeenreseeesieesieesseenees 5-17
5-2-8  TroubleShOOtiNG MACIOS ......cceeruieriiiieeieeieetesite et et et e e e steeste e see st enaeessesseesseaseenseenseensesseensens 5-26
Appendices
APPENAIX-1  SPECTTICALIONS .....ieueieiiieiieeiieiieie ettt ettt et et e st este et e esbeesaessaesseensesnsesssesseeseansennseensenssenseens A-1
A-1-1  DiSplay SPECITICALIONS ...cveevieiieiieiieeiieiieteeieeieetestestte st esseeeessaesseesseesseesseensesssesssesseesseensennsesnnes A-1
A-1-2  Specifications for Display EICIMENTS .........ccueiiiiiiiiiiiiiiiiertet ettt e A-4
A-1-3  SPECIAl FUNCHOMNS ...e.eiiiieiieiteie ettt ettt et et e e ae s te st e s se e seenseenseensesssenseenseensaenseensesnnes A-8
APPENdix-2  LiSt OF MOACIS...cccuiiiiiiiiiiieiie ettt et et st e et e e st e estbeessbe e saeessaeesseesssaensaeesnseenssens A-9
A 21 PT IMOAEIS .ttt et b e bt ettt et e bt et et et e bt et enees A-9



Contents

NS Series Programming Manual

AppPendixX-3  PLC MEMOTY ATCAS ....c.eeeuiieiieiieiieiieieetestteseesstesseesessesseesseesseesseesseassesssesssesseessesssesssesssesseenes A-10
A-3-1 OMRON C-series PLC Memory Areas (Same for 1:1 and 1:N NT Links)......cccccceoeerieniencnnnnnns A-10
A-3-2  OMRON CVMI and CV-series PLC MeMOTIY AT€aS .......c.cocuerieruieriieiieieeiieniiesieenieeie e seeenae A-10
A-3-3  OMRON CS-series CS1G, CS1H, CS1G-H, and CS1H-H PLC Memory Areas..........ccccveeveennene A-11
A-3-4  OMRON CJ-series CI1G PLC MeEMOTY ATCAS ....c.eerueeuiruieriieniieniieieeiieeieesieesteeneeseeseeseeesaeenee e A-12

Appendix-4  Addresses for FUnctional ObJECtS .........eecueiieiieriieriieii ettt A-14



Section 1 Overview

NS Series Programming Manual

Section 1 Overview

This section provides an outline of the NS-series PTs, including their functions, features, connection types, and
communication methods. It gives an understanding of the capabilities of the NS-series PTs.
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1-1 NS-series PT Operation

The NS-series Programmable Terminals (PTs) are sophisticated operator interfaces that can auto-
matically display information and perform operations as required at FA production sites. This section
describes the role and operations of the NS-series PTs for beginning users.

1-1-1 How NS-series PTs Work at FA Production Sites

Monitoring Line Operating Status

The system and device operating status can be displayed in real time. Graphs can be used to improve
visual expressions to display data in an easy-to-understand format.

Production Control @

NS12-TS00 | Ns12-TSo00B | Ns12-TSo1

foseably process |l Inspection process.

Instructions for FA Staff

PTs can be used to notify operators if there is a system or device error and provides information on
appropriate countermeasures.

Replacing Control Panel Switches

NS-series PTs have a touch panel. Buttons and other functional objects on the displayed screen can
be operated by touch.

. Electroplating Control -

1-1
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1-1-2 NS-series PT Operation

Displaying Screens

The data to be displayed on the screens (screen data) is created using the CX-Designer on a personal
computer and the data is stored in the PT. The required screen can be displayed by a command from
the host or by operating the touch switches.

—

The required screens can be
displayed by using commands
from the host or touch switch
operations.

Host

Reading Data from the Host

NS-series PTs connect to the host using NT Links, Ethernet (for NS12-TS01(B)-V1/-V2,
NS10-TVO01(B)-V1/-V2, NS8-TVLI1(B)-V1/-V2, NS5-SQ01(B)-V1, NS5-SQ01(B)-V2, NS5-TQ01(B)-V2,
or NS5-MQO01(B)-V2), or Controller Link (when Controller Link Interface Unit is installed) communica-
tions to automatically read required data from the host.

—

NT Links, Ethernet, Controller Link

Host

Sending Data to the Host

Data entered on the touch panel, (button ON/OFF status, numerals, and character strings) can be sent
to the host.

Host

Touch panel /

ON/OFF information, numeric

g data, etc.
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Screen Data

The screen data displayed on PTs is created using CX-Designer on a personal computer. Screen data
is transferred to the PT by connecting the PT and the personal computer using an RS-232C cable, a
USB cable, or Ethernet (NS12-TS01(B)-V1/-V2, NS10-TV01(B)-V1/-V2, NS8-TV[I1(B)-V1/-V2,
NS5-SQ01(B)-V1, NS5-SQ01(B)-V2, NS5-TQ01(B)-V2, or NS5-MQO01(B)-V2).

Create screen data.
RS-232C, USB,

Ethernet

Computer
(CX-Designer)

Screen data

Connect the computer to the PT only when
transferring screen data to or from the CX-
Designer.

Screen data can also be transferred using Memory Cards.

Memory Card

Computer
(CX-Designer)
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1-2 NS-series PT Functions

This section describes the features and main functions of the NS-series PTs.
1-2-1 NS-series PT Functions
Slim Body

1. Greater sophistication and reduced body thickness (panel depth 40 mm max.). (See note.)
2. Communications cable connectors housed inside Unit to eliminate protruding connectors.

Note: When mounted to a panel of the recommended thickness (1.6 to 4.8 mm).

Structure Suitable for FA Environments

1. Uses backlight with twice the life of previous OMRON PTs. (Return the PT to your nearest OMRON
service center for replacement (at user expense).

2. IP65F (see note) or NEMA4 equivalent watertight construction.

Note: May not be applicable in environments with long-term exposure to oil.

Two standard-feature Ports for Serial Communications, Ports A and B, Ena-
bling Connection to Both CX-Designer and the Host
1. Communications with the host via the other port are possible while still connected to CX-Designer.

2. Bar code data can be read from a bar code reader via the other port while communicating with the
host.

Ethernet Interface

Ethernet communications with the host are possible for the NS12-TS01(B)-V1/-V2,
NS10-TVO01(B)-V1/-V2, NS8-TVLI1(B)-V1/-V2, NS5-SQ01(B)-V1, NS5-SQ01(B)-V2, NS5-TQ01(B)-V2,
or NS5-MQO01(B)-V2.

Controller Link Interface Unit

Installing a Controller Link Interface Unit enables using a Controller Link Network to send and receive
large data packets flexibly and easily among OMRON PLCs and IBM PC/AT or compatible computers.

Note: The Controller Link Interface Unit is supported by the NS12 and NS10 only.

Display Video Images with a Video Input Unit
Installing a Video Input Unit enables displaying images from a video camera or Vision Sensor.
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High Resolution and Large Display for a Wider Range of Display Possibilities
Display possibilities have been greatly increased with a larger display and higher resolution.

The NS12-TSO0[]-V1/-V2 uses an 800-dot horizontal x 600-dot vertical, 256-color, 12.1-inch, bright TFT
LCD.

The NS10-TVOLI-V1/-V2 uses a 640-dot horizontal x 480-dot vertical, 256-color, 10.4-inch, bright TFT
LCD.

The NS8-TVLILI-V1 uses a 640-dot horizontal x 480-dot vertical, 256-color, 8.0-inch bright TFT LCD.
The NS8-TVOLI-V2 uses a 640-dot horizontal x 480-dot vertical, 256-color, 8.4-inch bright TFT LCD.
The NS5-SQO0LI-V1/V2 uses a 320-dot horizontal x 240-dot vertical, 256-color, 5.7-inch STN LCD.

The NS5-TQO[-V2 uses a 320-dot horizontal x 240-dot vertical, 256-color, 5.7-inch bright TFT LCD.

The NS5-MQOLI-V2 uses a 320-dot horizontal x 240-dot vertical, 16-grayscale monochrome, 5.7-inch
bright STN LCD.

For BMP or JPEG images, 32,000-color displays (4,096 colors for the NS5-SQ, 16 grayscales for the
NS5-MQ) are supported.

+— B dok —» 4—— B4 dats —
e BADdOlE =
s 320 dols —=
[l I T
BO0 dots 480 dols 480 dots 240 dos
1 :

NE12-TSOCIAMI2 NS10-TWO -2 NSE-TWC LIS NSE-5000 -

NSE-TWO W2 NS5-SQ00-v2

NSE-TQD 12

NS5-ME0 W2

More Precise Touch Switches

The NS12-TSO0LI-V1, NS10-TVOLI-V1, NS5-SQO[-V1, and NS5-SQ/TQ/MQ-V2 touch switches have
16-dot x 16-dot per element resolution and the NS8-TVLILI-V1 touch switches have 20-dot x 20-dot
per element resolution.

Fast System Program and Screen Data Replacement Using Memory Cards
1. Screen data can be written on site simply by mounting an HMC-EF*** Memory Card on the PT.
2. System programs can also be stored on Memory Cards with NS-series PTs.

3. Operation log data that contains alarm history data, data log data, error log data, functional object
operations, screen display history, and macro execution history can be stored on Memory Cards.

Data is saved in CSV files, which are easy to use on a personal computer.

Screen Data Confirmation Function
Screens can be checked even if CX-Designer is not connected, by using the System Menu on the PT.

Large Increase in Object Capacity

The number of objects that can be registered to screens has been increased dramatically. This allows
screens with better display to be created. Refer to Display Specifications in Appendix 1 Specifications
for details.

Character Display in Windows Fonts
Fonts used in Windows can be used in fixed (text) displays.

Simple Upgrades

The system program can be replaced using a Memory Card.
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Conforms to International Standards
The PT conforms to UL standards, CSA standards, and EC Directives.

Multiple Windows

Up to 3 pop-up windows can be displayed at the same time on a normal screen. Commands to switch
screens can also be given from the host.

Strong Processing Functions Using Macros

1. Various instructions are available, including arithmetic operations, bit operations, logic operations,
comparison operations, screen controls (open, close, etc.), and object movement.

2. Processing can be performed independently from the host or data from the host can be further
processed and the results can be displayed on the screen.

3. Host data processing can be transferred to macros to reduce the load on the host.

Multiple Label Registration

1. Up to 16 different languages or labels for production lines can be registered on one screen in the
NS-series PTs.

2. The displayed label can be switched during operation.

More than 1,000 Standard Parts

NS-series PTs provide not only touch switches and lamps, but also complicated parts such as toggle
switches and 7-segment displays. It is easy to create attractive screens simply by pasting on the
CX-Designer.
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1-2-2 Differences between Models

The NS12, NS10, NS8, and NS5 have different screen sizes.

Also, some models support only serial communications while others also support communications via
the Ethernet.

Model Color Display panel Ethernet
NS12-TS00-V1 Ivory 12.1-inch bright TFT Not available
NS12-TS00B-V1 | Black 12.1-inch bright TFT Not available
NS12-TS01-V1 Ivory 12.1-inch bright TFT 10/100Base-T
NS12-TS01B-V1 | Black 12.1-inch bright TFT 10/100Base-T
NS10-TV00-V1 Ivory 10.4-inch bright TFT Not available
NS10-TV0OB-V1 | Black 10.4-inch bright TFT Not available
NS10-TV01-V1 Ivory 10.4-inch bright TFT 10/100Base-T
NS10-TV01B-V1 | Black 10.4-inch bright TFT 10/100Base-T
NS8-TVLI0-V1 Ivory 8.0-inch bright TFT Not available
NS8-TVLIOB-V1 Black 8.0-inch bright TFT Not available
NS8-TV[11-V1 Ivory 8.0-inch bright TFT 10/100Base-T
NS8-TVLI1B-V1 Black 8.0-inch bright TFT 10/100Base-T
NS12-TS00-V2 Ivory 12.1-inch bright TFT Not available
NS12-TS00B-V2 | Black 12.1-inch bright TFT Not available
NS12-TS01-V2 Ivory 12.1-inch bright TFT 10/100Base-T
NS12-TS01B-V2 | Black 12.1-inch bright TFT 10/100Base-T
NS10-TV00-V2 Ivory 10.4-inch bright TFT Not available
NS10-TVOOB-V2 | Black 10.4-inch bright TFT Not available
NS10-TV01-V2 Ivory 10.4-inch bright TFT 10/100Base-T
NS10-TV01B-V2 | Black 10.4-inch bright TFT 10/100Base-T
NS8-TV00-V2 Ivory 8.4-inch bright TFT Not available
NS8-TVOOB-V2 Black 8.4-inch bright TFT Not available
NS8-TV01-V2 Ivory 8.4-inch bright TFT 10/100Base-T
NS8-TVO1B-V2 Black 8.4-inch bright TFT 10/100Base-T
NS5-SQ00-V1 Ivory 5.7-inch STN Not available
NS5-SQ00B-V1 Black 5.7-inch STN Not available
NS5-SQ01-V1 Ivory 5.7-inch STN 10/100Base-T
NS5-SQ01B-V1 | Black 5.7-inch STN 10/100Base-T
NS5-SQ00-V2 Ivory 5.7-inch STN Not available
NS5-SQ00B-V2 | Black 5.7-inch STN Not available
NS5-SQ01-V2 Ivory 5.7-inch STN 10/100Base-T
NS5-SQ01B-V2 | Black 5.7-inch STN 10/100Base-T
NS5-TQO00-V2 Ivory 5.7-inch bright TFT Not available
NS5-TQO00B-V2 | Black 5.7-inch bright TFT Not available
NS5-TQ01-V2 | Ivory 5.7-inch bright TFT 10/100Base-T
NS5-TQO01B-V2 | Black 5.7-inch bright TFT 10/100Base-T
NS5-MQ00-V2 Ivory 5.7-inch monochrome STN Not available
NS5-MQO00B-V2 | Black 5.7-inch monochrome STN Not available
NS5-MQ01-V2 Ivory 5.7-inch monochrome STN 10/100Base-T
NS5-MQO01B-V2 | Black 5.7-inch monochrome STN 10/100Base-T
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1-2-3 Main NS-series Functions
The NS-series PTs have the following main functions.

Display Functions

Screen Displays

Large, high - resolution screen with many graphic functions.

800 x 600 - dot (horizontal x vertical), 256 - color, 12.1-in, bright TFT LCD
NS10-TVO[-V1/-V2

640 x 480 - dot (horizontal x vertical), 256 - color, 10.4-in, bright TFT LCD
NS8-TVLI-V1

640 x 480 - dot (horizontal x vertical), 256 - color, 8.0-in, bright TFT LCD
NS8-TVO[I-V2

640 x 480 - dot (horizontal x vertical), 256 - color, 8.4-in, bright TFT LCD
NS5-SQO[I-V1/-V2

32 0 x 24 0 - dot (horizontal x vertical), 256 - color, 5.7-in, STN LCD
NS5-TQO-V2

32 0 x 24 0 - dot (horizontal x vertical), 256 - color, 5.7-in, bright TFT LCD
NS5-MQO[-V2

320 x 240 - dot (horizontal x vertical), 5.7-in, 16-grayscale monochrome
STN LCD

Characters

Display characters at various sizes. Characters can be flashed or
character colors can be changed.

Fixed Objects

Lines, poly lines, rectangles, polygons, circles, oval, arcs, and sectors
can be displayed. Objects can be filled in various colors and flashed.
Internal Memory Data

The contents of registers in internal memory ($B, $W, $HB, $HW, $SB,
and $SW) can be displayed.

Graphs

Bar graphs, analog meters, broken - line graphs, and trend (data
logging) graphs are supported.

Lamps

Lamps controlled by the host can be lit or flashed. Different graphics
can be used for lit and not lit status.

Alarms/Events

Host bit status can be used to automatically display messages and
related information (e.g., time stamps).

Alarms and events can be displayed one line at a time, in lists,

or in histories.

Communications Functions: Host Communications

Any of four communications methods can be used: 1:1 NT Links, 1:N NT
Links (standard or high speed), Ethernet (Ethernet: NS12-TS01(B)-V1/-V2,
NS10- TV01(B)-V1/-V2, NS8-TV[]1(B)-V1/-V2, NS5- SQ01(B)- V1,

NS5- SQ01(B)- V2, NS5- TQ01- V2, and NS5-MQ01-V2, or Controller Link. Host data can be
read and displayed, and data can be input and sent to the host, for buttons, numeral display and
input objects, and character display and input objects.

Output Functions: Buzzer
The buzzer in the PT can be controlled
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Input Functions

Inputting via Touch Switches

Buttons can be displayed easy input by touching the screen. Input functions include sending data to the host and
switching the display screen.

Pop- up Windows

Windows that overlap the current screen can be opened, closed, and moved. Various objects can be registered
for pop-up windows, and up to three pop- up windows can be displayed at the same time. Accessing the required
windows when needed enables more effective use of screens.

Numeral/Character String Input

Touch switches can be used to input numerals and character strings. The input data can be sent to the host, and

inputs can also be prohibited using controls from the host.
% Bar Code Reader Inputs

L Data read from bar code readers can be input to character string display and input objects.
Control Flags
Allocating host addresses to control bits enables controlling display of functional objects and enabling or disabling

input functions from the host.

ANANN

System Functions

System Menu

System setting and maintenance are performed from the system menu displayed on the screen.
Creating Screen Data

The CX-Designer running on a personal computer is used to create screen data and record it in memory built into the
PT. Screen data can also be saved on Memory Cards in the PT.

{ Screen Saver

\- A screen saver increases the life of the backlight.
T~ Built-in Clock

- r The built- in clock enables displaying dates and times.

Device Monitor Function
When connected to a PLC via a 1:1 NT Link, 1:N NT Link, or Ethernet, the PLC’s operating mode can be changed,

words in the PLC can be read or written, error information can be written, etc.

Data Transfers

Screen data and system programs can be transferred by the Transfer Data function on the CX-Designer or by using
Memory Cards. Data can also be transferred to the PT through a PLC and ladder program data, for example, can be
transferred through a PT to a PLC.

Operation Logging and Alarm/Event History

A history can be kept of screen switches, functional object operation, and macro execution. The times and frequency
that specific addresses turn ON can also be kept in a history.

Data Logging for Trend Graphs and Background Execution

The contents of addresses displayed for trend graphs can be logged, even while the graph is not being displayed
(background execution).

Macros

Calculations data can be set as screen data to perform calculations at specific times during PT operation.
Calculations include arithmetic, bit operations, logic operations, and comparisons. Various commands are also
provided, e.g., to move objects or pop-up windows, manipulate character strings, etc.

Starting External Applications

Ladder monitor or other applications can be started from the system menu.

Printing

Screens can be printed out on a printer connected with an USB cable NS8, NS10, or NS12 only.

Programming Console Function

The PT can perform Programming Console functions by placing a Memory Card containing a program into the PT.
NS Switch Box

The comments of a specified PLC address can be displayed and data at the address can be monitored or changed.
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1-2-4 NS-series Displays

A variety of elements can be displayed on one screen, including character strings, numerals, graphs,
lamps, and buttons. The screen data displayed on NS-series PTs is created using CX-Designer.

Characters (text)

Line 1 Satatus

ON/OFF buttons
Characters (string display and input)

Numerals (numeral display and input)

Lamps (bit lamps)

Fixed objects

Alarm objects
(Alarm/event display)

Fixed Objects

A fixed object is merely graphic data displayed on the screen. Unlike functional objects, fixed objects
cannot exchange data with the host, execute operations, or change display attributes (except for flick-
ering). There are seven types of fixed objects: Lines, circles/ovals, arcs, sectors, polylines, polygons,
and rectangles.

Line Circle or Oval Arc Sector
Polyline Polygon Rectangle
Buttons

Button can be registered to the screens as required. There are three types of buttons: ON/OFF buttons,
word buttons, and command buttons. The following functions can be executed by touching the buttons
on the screen.

e Turn bits ON or OFF (ON/OFF buttons).

o Write numerals to words (word buttons).

o Switch the displayed screen (command buttons).

» Transfer numeral or character string data (command buttons).

e Open, close, or move pop-up screens (command buttons).

e Display the System Menu (command buttons).

o Stop the buzzer (command buttons).

Buttons can be lit depending on the status of the allocated address.

Also, inputs from the host can be controlled (enabled or disabled) by allocating the address of a control
flag.

There are three display shapes for buttons: Rectangle, select shape (ON/OFF buttons and word but-
tons), and circle (for ON/OFF buttons only). When the select shape option is used, the display shape is
specified for the ON and OFF status of the allocated address.

There are two types of button labels: Fixed string display and ON/OFF switch display (for ON/OFF
buttons only). In addition, the label can be displayed on multiple lines.

1-10



Section 1 Overview 1-2 NS-series PT Functions
NS Series Programming Manual

Lamps

There are two types of functional objects, bit lamps and word lamps, that change the display status
depending on the status of the allocated address.

The color and shape of the lamps can be changed depending on the ON/OFF status of bits for bit
lamps or the contents of words for word lamps.

N N
- 2 Allocated address - " J Allocated address
101,01 0,1,2,3,4,5......
OFF, ON, OFF, ON...... Color 1, Color 2, Color 3, Color 4......
Bit lamp Word lamp

Fixed character strings can be displayed as lamp labels. In addition, multiple lines can be displayed.

Numeral Display and Input

Numerals stored at the allocated address can be displayed and data can be input to the allocated ad-
dress. Four different data formats can be displayed as required, including decimal and hexadecimal,
and data can be stored as required in any of eleven data formats, including signed integers and BCD.
Host values can be converted and displayed at a specified scale or displayed with units, such as mm or
g.

Also, inputs from the host can be controlled (enabled or disabled) by assigning the address of a control

flag.
Allocated address
12345 19345

Keypad input

| e | s

5] e] o |
ﬂﬂlﬂ—{;‘ = 12345

<l

1-11
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String Display and Input
Character string data stored at allocated addresses can be displayed and can be input to the address.
Bar code data can be read using a bar code reader.

Also, inputs from the host can be controlled (enabled or disabled) by allocating the address of a control
flag.

Barcode input
Character string

Virtual keyboard input

Character string

Thumbwheel Switches

The numerical contents of the allocated address can be input by incrementing or decrementing the
numeral using the + and — buttons for each digit.

Also, inputs from the host can be controlled (enabled or disabled) by allocating the address of a control

flag.
/— Decrement

Increment
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List Selections

Allocated addresses or character string data stored in text files can be displayed in a list and specific
character strings can be specified from the list.

Also, inputs from the host can be controlled (enabled or disabled) by allocating the allocated address of
a control flag.

ltem 1 A

ltem 2

ltem 3 \J Allocated address
ltem 4 Iltem 1

ltem 5 ltem 2

ltem 6 ltem 3

Item 7 N v Item 4

Text files

Text

Preset character strings can be displayed. A list of character strings to be displayed can be stored in a
text file and any character string in the text file can be specified for display.

Bitmaps

Bitmaps are functional objects that display bitmap files or JPEG files. Complex pictures or photo-
graphic images that cannot be drawn can be displayed on the screen. The display can also switch
among different images depending on the contents of the specified address.

Level Meters

The current value of the allocated address can be displayed by coloring the specified range. The dis-
play direction (up, down, left, or right), different color for each specified range, and whether or not
scaling will be used can be set.

100

50

- - - -
0

VAN SEVA N VAN

- N ~ ~ - —~

[Allocated address Allocated address [Allocated address}

contains 20. contains 50. contains 100.
s -

Analog Meters

An analog meter displays the current value for the allocated address by coloring regions or by means
of a needle. The shape can be selected from a quarter circle, semi-circle, and full circle.

The display direction (up, down, left, or right), incremental direction for the meter (clockwise or
anti-clockwise), and whether or not scaling will be used can be set.
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Broken-line Graphs
Broken-line graphs display the present values for multiple consecutive allocated addresses on one

graph.
Up to 256 line graphs can be displayed in one broken-line graph display region.
A4 | ¥ ]

Data Log Graphs

The data log function saves changes over time in the contents of the allocated address. The saved
data can be displayed for each data logging group.

Data can be read (sampled) even if the data log graph is not displayed.

a4 L

DS
Alarms and Events

The alarm/event function reports alarms based on changes in bit status. There are two functional ob-
jects: Alarm/event displays and alarm/event summary and history.

Alarm/event display objects display a pre-registered message and the date and time of the alarm or
event when the monitored bit turns ON.

Either one message or multiple messages (using the flowing string function) can be displayed.

The alarm/event summary and history functional object displays a list of messages. The display order
can be switched between displaying in order of occurrence, order of frequency, and by alarm level. Also,
the history and data to be displayed when an alarm is generated can be selected.
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System Clock
The system clock displays the current date and time. The date and time can also be changed.
Data Blocks

Data blocks (recipes) enable reading/writing values and character strings from/to memory areas, such
as those in a PLC. Data blocks can be used to easily change the setup of the system. Create the data
in a CSV file and store it in the PT beforehand. This data can be changed while operating the PT.

Example: Setting width (numeric value), height (numeric value), and color (character string) in the PLC.
(Refer to the figure shown below.)

Set width: 150, height: 54, and color: blue for product B. Just select product B to set these three items
in the PLC. If product A is selected a width for 100, a height of 52, and a color of red are set in the PLC.

Product B processing conditions

Data Block

Width Height Color
Product A 100 52 Red
Product B 150 54 Blue
Product 200 56 Yellow

Product B
Product 300 62 Red
1
Product E I Blue
\ Product B selected to set /

Using data blocks, users do not need to save data in the PLC beforehand, so that the memory of the
PLC can be saved and the ladder program can be reduced. Data blocks also have the following fea-
tures.

Data in CSV format can be edited and managed on a computer.

Data can be edited on the PT.

Data can be written to a Memory Card.

Data from read from a Memory Card.

Process values and character strings can be handled.

Maximum number of rows: 1,000. Maximum number of columns: 500. Data blocks with both 1,000
rows and 500 columns, however, cannot be set.

Video Displays

Installing a Video Input Unit (NS-CA001) on the NS12, NS10, or NS8 enables displaying images output
from video devices, such as video cameras or Vision Sensors, to be displayed on the PT. Up to four
video devices can be connected to the PT. There are two input methods: NTSC and PAL.
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Video Input Unit

NTSC - PAL

Video cameras or
Vision Sensors

An NS-CA002 RGB/Video Input Unit can be mounted to display receive an external video or RGB
signal for display on the NS-series PT.

Consecutive Line Drawing

Polylines can be drawn by using the contents of communications addresses as coordinates of the ver-
tex points. These shapes differ from regular polylines because the shapes can be changed actively.

The communications address’ values Vertices change as the values of the
specify each vertex’s X and Y coordinates. communications addresses change.
Vertex 2 (5,0) (0, 0) (20,0)
Vertex 1 (0,10) Vertex 3 (20,10) (10,10)
Value of communications address 1: 0 } Coordinates of vertex 1 Value of communications address 1: 0
Value of communications address 2: 10 Value of communications address 2: 0

Value of communications address 3: 5
Value of communications address 4: 0

Value of communications address 3: 10

} Coordinates of vertex 2 Value of communications address 4: 10

Value of communications address 5: 20 Coordinates of vertex 3 Value of communications address 5: 20
Value of communications address 6: 10 ! vertex Value of communications address 6: 0
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1-3 Communicating with the Host

1-3-1 Host Registration and Address

With NS-series PTs, data required for display can be accessed and the words and bits where the en-
tered data will be stored can be allocated to any area in the PLC.

The allocated words and bits are read from and written to directly, the display status changed for the
objects on the PT screen, and the PT status controlled or reported.

Communications with multiple PLCs are also possible with NS-series PTs. Host names are registered
for the connected PLCs and any area in the PLC can be accessed by specifying the host name and
address. Connect to the host using one of the following methods.

NS-series PT PLC

DM Area 1/0 Area

el el
L L]

Auxiliary Area Timers/counters

1:1 NT Link

1:N NT Links (standard, high speed)

Ethernet

Controller Link (When Controller Link Interface Unit is installed.)
e Host Link

o Temperature Controller Connection

e Memory Link

e Connection to another company’s PLC

Up to 100 registrations are possible for hosts.

Refer to the Host Connection Manual: Temp. Control, MemLink for details on Temperature Controller
connections and Memory Links. Refer to the Host Connection Manual: Multivendor Connection for de-
tails on connecting to another company’s PLC.

1-3-2 Ethernet

Hosts connected on the Ethernet can communicate with devices that support FINS (Factory Interface
Network Service) messages. FINS is a standard OMRON communications service. NS-series PTs can
read and write data, word contents, and bit status from supported PLC Ethernet Units without having
to be concerned about protocols.

The following PLCs can be connected using Ethernet.

CS1G/CS1H-E(V1), CS1G/CS1H-H, CVM1/CV, CJ1G, CJ1G-H/ CJ1H-H, and CJ1M.

1-3-3 Controller Link

The Controller Link is an FA network that can send and receive large data packets among OMRON
PLCs and IBM PC/AT or compatible computers. The Controller Link supports data links that enable
data sharing and a message service that enables sending and receiving data when required.

The following PLCs can be connected using Controller Link: CS1G/CS1H-E(V1), CS1G/CS1H-H,
CVM1/CV, C200HX/HG/HE(-Z), and CVM1(-V2), CQM1, CJ1G, CJ1G-H/ CJ1H-H, and CJ1M.

Note: The Controller Link Interface Unit is supported by the NS12 and NS10 only.
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1-3-4 NT Links

The NT Link protocol was specially designed to enable high-speed communications with OMRON
PLCs.

The following PLCs can be connected using NT Links.

CPM1A, CPM2A, CPM2C, CQM1, CQM1H, C200HS, C200HX/HG/HE-E/-ZE, CS1G/CS1H-E(V1),
CS1G/CS1H-H, CYVM1/CV (V1 or later), CJ1G, CJ1G-H/ CJ1H-H, and CJ1M.

In addition to the 1:1 NT Links, where one PT serial port is connected to one PLC, NS-series PTs can
also use the 1:N NT Links, where up to eight PTs are connected to one PLC.

The following PLCs can be connected using a 1:N NT Links.

CQM1H, C200HX/HG/HE-E/-ZE, CS1G/CS1H-E(V1), CS1G/CS1H-H, CJ1G, CJ1G-H/ CJ1H-H, and
CJ1M.

NS-series PTs also support a high-speed 1:N NT Link that allows faster communications. The following
PLCs can be connected using a high-speed 1:N NT Links.

CS1G/CS1H (V1 or later), CS1G/CS1H-H, CJ1G, CJ1G-H/ CJ1H-H, and CJ1M.

In later sections, the term “NT Link” will be used when describing the NT Link communications method
in general, “1:1 NT Link” will be used when describing the 1:1 NT Link connection method only, and
“1:N NT Link” will be used when describing the 1:N NT Link connection method only. Furthermore, dif-
ferentiation will be made between standard and high-speed 1:N NT Links when required. If only “1:N
NT Link” is noted, the description will refer to both standard and high-speed 1:N NT Links.

NT Link Features
NT Links have the following features.

1. NT Links facilitate high-speed communications with PLCs. The high-speed 1:N NT Link, which
enables even faster communications, is also supported.

2. Data can be written to PLC memory areas in bit units. This allows other bits in the word to which a
touch switch has been allocated to be used for another applications, such as lamp allocations.
However, data is written in word units only in the DM and EM Areas, so other bits in the word to
which touch switches are allocated cannot be used for other applications in these memory areas.

3. NS-series PTs can be connected without switching PLC operating modes.

4. Up to eight PTs can be connected to one PLC port when 1:N NT Links are used and all ports can
be used simultaneously. Up to eight ports can be used simultaneously for high-speed 1:N NT Links
also.

Normal 1:N NT Links and high-speed 1:N NT Links cannot, however, both be used on the same
PLC port.

5. If a Communications Board is mounted in the CPU Unit option slot on a C200HX/HG/HE-E/-ZE
PLC, up to three standard 1:N NT Link systems (up to 24 PTs) can be connected. Only standard
1:N NT Link connections can be made. Refer to the C200HX/HG/HE Communications Boards Op-
eration Manual (W304-E1-[]) for information on Communications Boards.

6. If a Serial Communications Board is mounted in the CPU Unit Inner Board slot on CQM1H PLCs,
up to two standard 1:N NT Link systems (up to 16 PTs) can be connected. Only standard 1:N NT
Link connections can be made. Refer to CQM1H Serial Communications Board Operation Manual
(W365-E1-L1]) for information on Serial Communications Boards.

7. If a Serial Communications Board is mounted to the CPU Unit Inner Board slot or a Serial Com-
munications Unit is mounted to the Backplane of a CS1G/H or CS1G/H PLC, multiple standard or
high-speed 1:N NT Link systems can be connected. Refer to CS/CJ Series Serial Communications
Boards and Unit Operation Manual (W336-E1-L]) for information on Serial Communications Boards
and Serial Communications Units.

8. If the PLC supports the device monitor function, the PLC operating mode can be switched from the
PT and the present values of words can be displayed or changed.

1-18



Section 1 Overview 1-3 Communicating with the Host

NS Series Programming Manual

1-3-5 Host Link

The Host Link method uses a 1:1 connection between the host and a PT to read and display word and
bit data from the host. Many PLC models can be connected using Host Link.

The following PLCs can be connected to NS-series PTs using Host Link. The PLCs are connected via
their built-in serial port or a Host Link Unit supported by the PLC.

C Series
C200HS, C200HX/HG/HE(-Z), CQM1, CQM1H, CPM2A/CPM2C, CPM1/CPM1A, C500, C1000H, and
C2000H

CV Series
CV500, CV1000, CV2000, and CVM1

CS/CJ Series
CS1G/CS1H, CS1G-H/CS1H-H, CJ1G, CJ1G-H/CJ1H-H, and CJ1M

Refer to Host Connection Manual: Host Link for details on Host Link communications settings.

1-3-6 PT Memory

PT memory is made up of internal memory and system memory.

Internal Memory

The internal memory in the PT can be read and written by the user. Internal memory can be allocated
as required for settings, such as the addresses for functional objects.

The internal memory is divided into four sections.

Memory Contents
$B Bit Memory
Bit memory is used for 1/O flags and signal information.
Up to 32 Kbits (32,768 bits).
sw Word Memory
Word memory is used to store numeral and character string data.

Each word contains 16 bits, but consecutive words can be used as required for
character strings and 32-bit data.

Up to 32 Kwords (32,768 words).
$HB Internal Holding Bit Memory
Internal Holding Bit Memory is used for I/O flags and signal information.

Up to 8 Kbits (8,192 bits) can be used. Values are held even when the power supply
to the PT is turned OFF.

$SHW Internal Holding Word Memory

Internal Holding Word Memory is used to store numeral and character string data.
Each word contains 16 bits, and consecutive words can be used as required for
character strings and 32-bit data.

Up to 8 words (8,192 words) can be used. Values are held even when the power
supply to the PT is turned OFF.

Reference

¢ Internal memory cannot be read and written from the host.
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System Memory

System memory is used to change information between the host and the PT, such as controlling the
PT and notifying the host of PT status.

The system memory is divided into two sections.

Memory Contents
$SB System Bit Memory
The system bit memory contains 64 bits with predefined functions.
$SW System Word Memory
The system word memory contains 40 words with predefined functions.

The functions for each $SB and $SW address are outlined on the following tables.

Reference

¢ System memory can be allocated as host addresses or as internal memory.
Refer to the System Settings and Project Properties in the CX-Designer Online Help for details
on setting methods.

$SB
Address Operation Classification

0 Operation Signal (Pulse) NS status notification
Repeatedly turns ON and OFF during PT operation.

1 Operation Signal (Always ON)
Always ON during operation.

2 Screen Switch Strobe ON: Switches screen, OFF: System turns OFF
automatically after screen switched.

3 System Menu Change Prohibit NS status control
(ON: Prohibited, OFF: Enabled)

4 Battery Low NS status notification

5 Numeral and Character Input Detection NS status notification
ON: Inputting, OFF: Not inputting

6 Backlight Brightness Adjustment (High) NS status control
(Adjusted when ON.)

7 Backlight Brightness Adjustment (Middle)
(Adjusted when ON.)

8 Backlight Brightness Adjustment (Low)
(Adjusted when ON.)

9 Backlight Control (Screen Saver Start/Cancel) NS status control

10 Backlight Flash Control NS status control
ON: Flash, OFF: Lit

11 Backlight Status NS status notification
ON: Not lit, OFF: Lit

12 Continuous Buzzer NS status control
(ON: Buzzer ON, OFF: Buzzer OFF)

13 Short Intermittent Buzzer
(ON: Buzzer ON, OFF: Buzzer OFF)

14 Long Intermittent Buzzer
(ON: Buzzer ON, OFF: Buzzer OFF)

15 Notification/Control of Video NS status notification

and control

16 Port A NT Link Priority Registration (for 1:N) NS status control

17 Port B NT Link Priority Registration (for 1:N)

18 Ten Key Pad Display with Temporary Input NS status control
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Address Operation Classification
19 Input Disable (ON: Disabled, OFF: Enabled) NS status control
To clear input disable, touch the screen and enter the password for
the password level set under $SW13 in the dialog box that will be
displayed prompting password input.
20 Contrast Adjustment (+10 levels) (NS5 only) NS status control
21 Contrast Adjustment (+1 level) (NS5 only)
22 Contrast Adjustment (-1 level) (NS5 only)
23 Contrast Adjustment (—10 levels) (NS5 only)
24 Video Capture NS status notification
and contro
25 Start Printing/Capture Screen NS status control
26 Stop Printing
27 Test Pattern Printing
28 Printer head-cleaning
29 Update Printer Status
30 Printer Busy Status/Capture Busy Status NS status notification
31 Notification of Printer Error/Capture Screen Error NS status notif