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& WARNING ¥

Thank you for purchasing automation equipment from Automationdirect.com®, doing business as,
AutomationDirect. We want your new automation equipment to operate safely. Anyone who installs or
uses this equipment should read this publication (and any other relevant publications) before installing or
operating the equipment.

To minimize the risk of potential safety problems, you should follow all applicable local and national codes
that regulate the installation and operation of your equipment. These codes vary from area to area and
usually change with time. It is your responsibility to determine which codes should be followed, and to
verify that the equipment, installation, and operation is in compliance with the latest revision of these
codes.

At a minimum, you should follow all applicable sections of the National Fire Code, National Electrical
Code, and the codes of the National Electrical Manufacturer's Association (NEMA). There may be local
regulatory or government offices that can also help determine which codes and standards are necessary for
safe installation and operation.

Equipment damage or serious injury to personnel can result from the failure to follow all applicable codes
and standards. We do not guarantee the products described in this publication are suitable for your
particular application, nor do we assume any responsibility for your product design, installation, or
operation.

Our products are not fault-tolerant and are not designed, manufactured or intended for use or resale as on-
line control equipment in hazardous environments requiring fail-safe performance, such as in the
operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life
support machines, or weapons systems, in which the failure of the product could lead directly to death,
personal injury, or severe physical or environmental damage ("High Risk Activities"). AutomationDirect
specifically disclaims any expressed or implied warranty of fitness for High Risk Activities.

For additional warranty and safety information, see the Terms and Conditions section of our catalog. If
you have any questions concerning the installation or operation of this equipment, or if you need
additional information, please call us at 770-844-4200.

This publication is based on information that was available at the time it was printed. At
AutomationDirect we constantly strive to improve our products and services, so we reserve the right to
make changes to the products and/or publications at any time without notice and without any obligation.
This publication may also discuss features that may not be available in certain revisions of the product.

This publication may contain references to products produced and/or offered by other companies. The
product and company names may be trademarked and are the sole property of their respective owners.
AutomationDirect disclaims any proprietary interest in the marks and names of others.

Copyright 2013, Automationdirect.com® Incorporated
All Rights Reserved

No part of this manual shall be copied, reproduced, or transmitted in any way without the prior, written
consent of Automationdirect.com® Incorporated. AutomationDirect retains the exclusive rights to all
information included in this document.



»~ ADVERTENCIA ¥

Gracias por comprar equipo de automatizacién de Automationdirect.com®. Deseamos que su nuevo equipo de
automatizacién opere de manera segura. Cualquier persona que instale o use este equipo debe leer esta
publicacién (y cualquier otra publicacién pertinente) antes de instalar u operar el equipo.

Para reducir al minimo el riesgo debido a problemas de seguridad, debe seguir todos los cédigos de seguridad
locales o nacionales aplicables que regulan la instalacién y operacién de su equipo. Estos c6digos varian de 4rea
en drea y usualmente cambian con el tiempo. Es su responsabilidad determinar cuales cédigos deben ser
seguidos y verificar que el equipo, instalacidn y operacién estén en cumplimiento con la revisién mas reciente
de estos cddigos.

Como minimo, debe seguir las secciones aplicables del Cédigo Nacional de Incendio, Cédigo Nacional
Eléctrico, y los c6digos de (NEMA) la Asociacién Nacional de Fabricantes Eléctricos de USA. Puede haber
oficinas de normas locales o del gobierno que pueden ayudar a determinar cuales cédigos y normas son
necesarios para una instalacién y operacién segura.

Si no se siguen todos los cédigos y normas aplicables, puede resultar en dafios al equipo o lesiones serias a
personas. No garantizamos los productos descritos en esta publicacién para ser adecuados para su aplicacién en
particular, ni asumimos ninguna responsabilidad por el disefio de su producto, la instalacién u operacién.

Nuestros productos no son tolerantes a fallas y no han sido disefiados, fabricados o intencionados para uso o
reventa como equipo de control en linea en ambientes peligrosos que requieren una ejecucién sin fallas, tales
como operacién en instalaciones nucleares, sistemas de navegacién aérea, o de comunicacién, control de tréfico
aéreo, mdquinas de soporte de vida o sistemas de armamentos en las cuales la falla del producto puede resultar
directamente en muerte, heridas personales, o dafios fisicos 0 ambientales severos ("Actividades de Alto Riesgo").
Automationdirect.com especificamente rechaza cualquier garantfa ya sea expresada o implicada para
actividades de alto riesgo.

Para informacién adicional acerca de garantfa e informacién de seguridad, vea la seccién de Términos y
Condiciones de nuestro catdlogo. Si tiene alguna pregunta sobre instalacién u operacién de este equipo, o si
necesita informacién adicional, por favor lldmenos al nimero 770-844-4200 en Estados Unidos.

Esta publicacién estd basada en la informacién disponible al momento de impresién. En
Automationdirect.com nos esforzamos constantemente para mejorar nuestros productos y servicios, as{ que
nos reservamos el derecho de hacer cambios al producto y/o a las publicaciones en cualquier momento sin
notificacién y sin ninguna obligacién. Esta publicacién también puede discutir caracteristicas que no estén
disponibles en ciertas revisiones del producto.

Marcas Registradas

Esta publicacion puede contener referencias a productos producidos y/u ofrecidos por otras compafifas. Los nombres de las
companias y productos pueden tener marcas registradas y son propiedad Gnica de sus respectivos duefios. Automationdirect.com,
renuncia cualquier interés propietario en las marcas y nombres de otros.

PROPIEDAD LITERARIA 2013, AUTOMATIONDIRECT.COM® INCORPORATED
Todos los derechos reservados
No se permite copiar, reproducir, o transmitir de ninguna forma ninguna parte de este manual sin previo consentimiento por escrito de
Automationdirect.com® Incorprated. Automationdirect.com retiene los derechos exclusivos a toda la informacién incluida en este
documento. Los usuarios de este equipo pueden copiar este documento solamente para instalar, configurar y mantener el equipo
correspondiente. También las instituciones de ensefianza pueden usar este manual para propésitos educativos.



AVERTISSEMENT »

Nous vous remercions d'avoir acheté I'équipement d'automatisation de Automationdirect.com®, en faisant des
affaires comme, AutomationDirect. Nous tenons 2 ce que votre nouvel équipement d'automatisation fonctionne en
toute sécurité. Toute personne qui installe ou utilise cet équipement doit lire la présente publication (et toutes les
autres publications pertinentes) avant de I'installer ou de 'utiliser.

Afin de réduire au minimum le risque d'éventuels problemes de sécurité, vous devez respecter tous les codes locaux et
nationaux applicables régissant I'installation et le fonctionnement de votre équipement. Ces codes different d'une
région a 'autre et, habituellement, évoluent au fil du temps. Il vous incombe de déterminer les codes a respecter et
de vous assurer que 'équipement, l'installation et le fonctionnement sont conformes aux exigences de la version la
plus récente de ces codes.

Vous devez, a tout le moins, respecter toutes les sections applicables du Code national de prévention des incendies,
du Code national de 1'électricité et des codes de la National Electrical Manufacturer's Association (NEMA). Des
organismes de réglementation ou des services gouvernementaux locaux peuvent également vous aider & déterminer
les codes ainsi que les normes 4 respecter pour assurer une installation et un fonctionnement strs.

L'omission de respecter la totalité des codes et des normes applicables peut entrainer des dommages 4 1'équipement
ou causer de graves blessures au personnel. Nous ne garantissons pas que les produits décrits dans cette publication

conviennent A votre application particuli¢re et nous n'assumons aucune responsabilité a 1'égard de la conception, de
l'installation ou du fonctionnement de votre produit.

Nos produits ne sont pas insensibles aux défaillances et ne sont ni congus ni fabriqués pour I'utilisation ou la revente
en tant qu'équipement de commande en ligne dans des environnements dangereux nécessitant une sécurité absolue,
par exemple, 'exploitation d'installations nucléaires, les systemes de navigation aérienne ou de communication, le
contréle de la circulation aérienne, les équipements de survie ou les systemes d'armes, pour lesquels la défaillance du
produit peut provoquer la mort, des blessures corporelles ou de graves dommages matériels ou environnementaux
(«activités a risque élevé»). La société AutomationDirect nie toute garantie expresse ou implicite d'aptitude &
I'emploi en ce qui a trait aux activités a risque élevé.

Pour des renseignements additionnels touchant la garantie et la sécurité, veuillez consulter la section Modalités et
conditions de notre documentation. Si vous avez des questions au sujet de 'installation ou du fonctionnement de cet
équipement, ou encore si vous avez besoin de renseignements supplémentaires, n'hésitez pas a nous téléphoner au

770-844-4200.

Cette publication s'appuie sur l'information qui était disponible au moment de I'impression. A la société
AutomationDirect, nous nous efforcons constamment d'améliorer nos produits et services. C'est pourquoi nous
nous réservons le droit d'apporter des modifications aux produits ou aux publications en tout temps, sans préavis ni
quelque obligation que ce soit. La présente publication peut aussi porter sur des caractéristiques susceptibles de ne
pas étre offertes dans certaines versions révisées du produit.

Marques de commerce

La présente publication peut contenir des références a des produits fabriqués ou offerts par d'autres entreprises. Les
désignations des produits et des entreprises peuvent étre des marques de commerce et appartiennent exclusivement a
leurs propriétaires respectifs. AutomationDirect nie tout intérét dans les autres marques et désignations.

Copyright 2013, Automationdirect.com® Incorporated

Tous droits réservés

Nulle partie de ce manuel ne doit étre copiée, reproduite ou transmise de quelque fagon que ce soit sans le
consentement préalable écrit de la société Automationdirect.com® Incorporated. AutomationDirect conserve les
droits exclusifs & I'égard de tous les renseignements contenus dans le présent document.
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Chapter 1: Getting Started

Introduction

Purpose of this Manual

Thank you for purchasing from our Do-more PLC family of products. This manual shows
you how to install, set up, program, troubleshoot and maintain your Do-more T1H Series
PLC. For installation personnel, this manual contains information on power and signal
wiring, mounting details and configuration procedures.

This manual can be very helpful as a quick reference guide for those who are experienced in
PLCs. For those who may be new to PLCs or our products, reading this manual will give you
an understanding of the variety of features available with the Do-more PLC.

Purpose of this Chapter

This chapter will guide you through the basic set up of a Do-more T1H Series PLC. It
contains step by step instructions on installing the programming software, installing and
configuring your hardware, applying power to the PLC, establishing a communications link,
and creating, saving and writing a project to the CPU. Once these steps are completed, your
Do-more T1H Series PLC will be running a ladder logic project that you have programmed.

Online Help Files and Other Documentation

Do-more Designer, the Do-more PLC programming software, is available for free download
from our website at:

http://www.automationdirect.com

The software includes searchable online help topics covering all aspects of the software,
instruction set, module set up and communication.

Technical Support

We strive to make our manuals the best in the industry. We rely on your feedback to let us
know if we are reaching our goal. If you cannot find the solution to your particular
application, or, if for any reason you need technical assistance, please call us at:

770-844-4200
Our technical support group will work with you to answer your questions. They are available
Monday through Friday from 9:00 A.M. to 6:00 PM. Eastern Time. We also encourage you

to visit our web site where you can find technical and non-technical information about our
products and our company.

http://www.automationdirect.com

1 —2 I Do-more T1H Series PLC Hardware User Manual, 1st Edition - TITH-DM-M



Chapter 1: Getting Started
i

Conventions Used n

— When you see the “note pad” icon in the left-hand margin, the paragraph to its immediate right will be a
‘ special note. Notes represent information that may make your work quicker or more efficient. The word
NOTE: in boldface will mark the beginning of the text.

will be a warning. This information could prevent injury, loss of property, or even death in extreme cases.
Any warning in this manual should be regarded as critical information that should be read in its entirety.
The word WARNING in boldface will mark the beginning of the text.

2 When you see the “exclamation point” icon in the left-hand margin, the paragraph to its immediate right

Key Topics for Each Chapter
The beginning of each chapter will list the key topics \
that can be found in that chapter. Getting Started! HAPTER

In This Chapter...

Purpose of this Manual 1-2
About Getting Started! 1-2
Supplemental Manuals and Other Help 1-2
Technical Support 12

Used 13

/\/\/\

Do-more T1H Series PLC Hardware User Manual, 1st Edition - TIH-DM-M I 1—3



Chapter 1: Getting Started

=
Before You Begin

It is recommended that the following items be available to make this short step-by-step
introduction to the Do-more T1H Series PLC go smoothly.

Example Do-more T1H Series PLC

T1K-01AC Do-more T1K-08TR Relay T1K-16TD1 Discrete
110/220 VAC T1H-DM1E CPU Output Module Output Module T1K-08ND3 Discrete
Power Supply Input Module

‘ Terminator I/O

[TERWINATOR ]
=

(e (s (s (o (o (e (o (s ||s (oo (e (o (s oesoelselslele | (slelelsielsole

2| I v

Z

PC Running Do-more Designer USB-A to USB-B
Windows XP, Vista, Programming Software Programming Cable
Windows 7, Windows 8

You can also use an Ethernet or
Serial (D2-DSCBL) cable for
Not available from e programming, but we
Automationdirect.com. Download software from our recommend using a USB cable;
webste at: just plug it in and it works.
http://www.automationdirect.com

AC Power Cord

Screwdriver Wire Strippers -
DN-SS1 DN-WS Hookup Wire

Not available from
Automationdirect.com.

1-4 I Do-more T1H Series PLC Hardware User Manual, 1st Edition - TITH-DM-M



Chapter 1: Getting Started

|
Do-more T1H Series PLC System Components
The Do-more T1H Series CPU modules were designed for use with the Terminator I/O
product line. For those not familiar with Terminator I/O, it is a modular system which
combines the functions of terminal blocks and I/O modules for distributed I/O. Each
Terminator I/O system contains: a Power Supply, a Base Controller, and one or more I/O
Module(s). Now with the addition of the TIH CPU, standing in place of the Base
Controller, the Terminator distributed I/O system becomes a complete, highly functional,
stand-alone PLC system.

CPU
T1H-DM1/T1H-DMI1E

Power Supplies
120/240 VAC and 12/24 VDC power supplies are available. The AC version has a built-in 24
VDC supply. A power supply must be the leftmost component in a slave system followed by
the CPU. Additional power supplies should be added between I/O modules to meet power
budget requirements.

I/0 Modules
A Terminator I/O module assembly consists of an I/O module and a separate base, as shown
below. A complete range of discrete modules which support 12/24 VDC, 110/220 VAC and
up to 7A relay outputs is offered. The analog I/O modules provide 12 and 14 bit resolution
and several selections of I/O signal ranges (including bipolar). The temperature input
modules provide 16 bit resolution with several temperature input range selections.

Power Supply 1/0 Modules
Do-more CPU

\1¢\

2 orer l IRRRRRRRRRRER Illlllll Illlllll

cccccccccccccccc Jeecc ¢ Jecc

1/0 Module

/10 Base —>
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Chapter 1: Getting Started
W

The Do-more Designer Windows-based programming software works with Windows® XP
(Home or Professional, 32-bit), Vista (Home, Basic, Premium, 32 or 64-bit), Windows 7
(Home, Professional, Ultimate, 32 or 64-bit) or Windows 8 (Home, Professional, Enterprise
32 or 64-bit; Windows 8 RT edition is NOT supported).

Please check the following requirements when choosing your PC configuration:

n Do-more Software System Requirements

*  Minimum PC to PLC Connectivity, at least one of the following:
- USB Port: connects to the CPU with USB-A connector (USB-A to USB-B cable)

- RS-232 Serial Port: connects to the CPU with RJ-12 connector (R]-12 to DB9 or RJ-12
to USB-B serial converter cable)

- Ethernet Port: connects to the CPU (T1H-DMI1E) with RJ-45 10Base-T or 100Base-T
(Cat5 Patch Cable)

e Hard Disk: 100MB free disk space
D Video Display: 1024x768, 256 colors resolution (1280x720, true color recommended)
e Windows XP, 32-bit:
- 800MHz, single core CPU (2GHz, multi-core or hyperthreaded recommended)
-512MB RAM (2GB recommended)
e Vista, Windows 7 or Windows 8, 32 or 64-bit:
- 1GHyz, single core CPU (2GHz, multi-core recommended)
- 1GB RAM (3GB recommended)

——\|  NOTE: The PC/Laptop/Ethernet Switch connector at the “opposite end” of the PLC connector will dictate

= what kind of cable you need.

1 —6 I Do-more T1H Series PLC Hardware User Manual, 1st Edition - TIH-DM-M



Chapter 1: Getting Started
i

Step 1: Install Do-more Designer Software

Download the Do-more Designer programming software (DM-PGMSW) from our website
at http://automationdirect.com and launch the install procedure. If you already have Do-more
Designer installed, you can just update to version 1.2 or newer to get T1H CPU support.

Do-more Designer - InstallShield Wezard e23s| The first screen that opens is the Welcome
screen seen here. If there are previous versions of
Welcome to the InstallShield Wizard for Do-more this SOftWare already iﬂStallCd, thlS screen Will
Designer . . .
detail the version number of the software being
The InstaliShield Wizard will instal De-more Designer on I‘CplaCCd al’ld the one bCing installed, CliCk NCXt

your computer. To continue, click Next.

to continue.
Dao-maore Designer - InstallShield Wizard Lﬁj

An alert window will appear requesting
‘Wel to the InstallShield Wizard for Do- .. .
Dosigner o eardlarBemors that all anti-virus software be disabled
and also reminding the user that
The IristallS hield Wizard will update the installed version o . . . e .
(0.09.104] of De-mare Designer to version 0.09.919. Ta AdmlnlSt[athC restrictions may €xIst.

continue, click Mest.
Do-mare Designer - InstallShield Wizard li:hj

0  Before continuing with this Setup program,
LW please be sure to disable any anti-virus software,
and insure that you have Administrator privileges,

QK
<Back | Mewt> | Cancel
The License Agreement Window Da-maore Designer - InstallShield Wizard e
will be displayed next. Read over License Agreement
the agreement Select «I aCCept the Please read the following license agreement carefully ‘
3
terms of the license agreement” and
CliCk the NCXt button to continue Do-mare Designer License Agreement -
. . . IMPORTANT
There is also the option to print the BEFORE OPENING THIS FACKAGE 4ND USING THIS SOFTWARE YOU SHOULD
license agreement if desired. The FAREFLLLY READ THIS AGREEMENT
o o s H H The enclosed computer software program [the "Software'] is the property

prlnt functlon Wlll prlnt the IICCHSC of Automationdirect. com, inc. of its suppliers. Before installing this package, carsfully

H read this Agreement, If pou do not accept the terms and conditions of this Agreement,
agreement toa pdf ﬁle and save 1t wou should return the enclosed S oftware and any accompanying items (including any
in the location you ChOOSC manuals, release notes, binders, ete.], unopened, to Automationdirect.com for a full -

@ | accept the terms of the license agreement Print
| do nat accept the tems of the license agreement
< Back “ Mest> | | Cancel |

Do-more T1H Series PLC Hardware User Manual, 1st Edition - TITH-DM-M I 1-7
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W

Dao-

mare Designer - InstallShield Wizard

Now the software will ask a little
about you. Please fill in the
information requested on the
Customer Information screen and
click Next to continue.

At this stage, the software will ask
which type of install you would like
to perform. The Select Type
window seen below gives two
options for installation type:

Customer Information

Please enter your information,

[

Please enter your name and the name of the company for which vou work,

User Mame:

Company Name:

< Back Cancel

Complete and Custom.

Do-more Designer - InstallShield Wizard l&j
Setup Type Custom installation allows you to choose which
Select tha setup e o instal r program features to install, whereas Complete
Plosen coinct  aat installation installs all of the program features
p type. . . . .
available. The Complete installation is selected
® Complete by default and is recommended for first-time
All program features wil be installed. (Requires the most disk space.|
users.
. Select the installation type desired and click the
ustom .
@ Select which program features you want installed. Recommended for NCXt button to continue.
advanced users.
< Back " Next » | ‘ Cancel
Do-mare Designer - InstallShield Wizard Xl

The next screen to appear is the
Ready to Install the Program
window. This window is an alert
window, cautioning you that the
program is about to be installed. If
there are any changes that need to
be made to the install settings do
them now before continuing.

To review or change any of the
previous installation selections, click
the Back button to return to the
appropriate window and make the
change. If no changes are necessary
click the Install button to begin the

Ready to Install the Program

The wizard is ready to begin installation.

&

It you want to review or change any of your installation settings, click Back, Click Cancel ta exit
the wizard

Click. Install to begin the: installation,

< Back Install | ‘ Cancel

installation.

Do-more T1H Series PLC Hardware User Manual, 1st Edition - TIH-DM-M
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Do-more Designer - InstallShield Wizard

[

The popup shown here will allow you to choose

':9] Do you want a Do-more Designer shortcut on your DeskTop? Whether or not to lnStaH a ShortCut fOf thC

software on your PC’s desktop. Click Yes or No

to continue with the installation.

L% ]

Da-more Designer - InstallShield Wizard

[=5al] The software will now install the

Setup Status

The InstalShield Wizard is instaling Dio-mare D esigner

Instaling Program Files.

C:AD o-more DesignerBinsPrgExtDm.dil

y 8 needed files and folders with the Setup
&™ Status window detailing the status of

the installation.

Once the installation has been
successfully completed, the window

installed and ready to use. The

clicking the Finish button at the
bottom of the window.

Do-more Designer - InstallShield Wizard

@ InstallShield Wizard Complete

The InstalShield Wizard has successtully installed Do-maore
Designer. Click Finish ta exit the wizard.

Yeg. | want to view the Read Me fils.

Yes, | want to launch Do-mare Designer now,

< Back Cancel

Do-more T1H Series PLC Hardware User Manual, 1st Edition - TIH-DM-M
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Step 2: Launch Do-more Designer Software

H After installing Do-more Designer, launch the software by double clicking the
"W desktop DM icon.

You can also launch the software from the PC’s Start
menu or All Programs menu. If the software link is "i“‘*i Do-more Designer

not embedded in the Start menu, use =

the path: Start > All Programs > Do- Do-mare nectien 4

more > Designer x.x > Do-more Designer1.2

Designer x.x to launch the software. 2 Do-more Designer 1.2 Help '
@ Do-more Designer 1,2 Read Me

NOTE: Software version 1.2 or greater is % Do-more Designer1.2

required. & | Do-more Forum
kod Do-more Logger1.2

The Do-more Designer Software will # Do-more Simulator1.2

start up and display the Start Page %, Uninstall Do-more Designer1,2

shown below. This page consists of a Do-more Designer -

Launchpad with quick links to exisitng P

projects, software applications and *

communications links. There is also a [Seareh programs and fies r

section containing shortcuts to =S

important help file topics and the Do-

more Designer simulator application.

%+ Do-mone Designer - [S1ar Page] T g

Fil w  Help _ax

o i
¥ - >
Open New Options OnTheWeb Tip

Laurschpad 2x| | o start rage|

Learn to

- =
el e T ] oo
= -
o v s ]

10157}
EEmrmm 2P
o s L
‘ Talk to Other Stuff ‘-J Training

Cliek o sy tople/subtopls o lam mom Changd Start Page Cortart - Globial Options

Deiee info
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To begin a new project offline select
New from the toolbar on the Start
Page. The New Project window seen
here will open.

Name the new project and select the
type of controller it is intended for. You
can use the Browse button to choose a
different location to store the project or
use the default location. Click OK after
your selections have been made to
continue. The Main programming
window and Instruction Palette shown
below will open.

MNew Project

Mew Project Mame

(DM

Family:
Dia-rore [D#] Contra

Browese... |
Cancel

Help

. . Instruction Paletne =]
The Instruction Palette lists all of the e
instructions available for use in your o A
program. A brief explanation of each e e e A I
. . . . Contact Standlaed —
instruction is provided once the Casundsd (BD) (loe) fam) () (s
. . . . . REFAWRITE RSTR SETHLMR. SETR SLBSCRIE
instruction is highlighted and a more W b0 e
detailed explanation is available in the o . PO PANETN OB PEADK Phe SRR SERRWD
. i!'\m STREAMIN STREAMOUT TCRLISTEN
help ﬁle' remrn-e: ;ﬂxf‘éfr—l FREQTMR fM.Y_ ﬂ—M.F SEG STRANT ETRIREAL SWAPS
. . . . cg“ﬂ'_g Gﬁ@c U‘i‘\g‘x:“ U“:\::‘I"}N L_'t:\x‘n: CTAMIMT CTAXTRAP CTOYNSOS  CTDYNVEL
The Main programming window is CTSD CMSDT CREGD CTEGHA CTUPOS CRUNE CTRAG CTRGR
divided into menus and toolbars for S G otvile cobo et Geen
quick access to configurations, B -
. . . leopng  BREAK CONTIME  FOR NET  REPEAT  LMTM WEND WHILE
instructions and other needed items S oo mc loue o wese
used during project development. Fopamcned BUSC & GO T uea  fmooT smmer A
STOR WATODOG  YIELD
Query Informaton  DATAINFG  HWINFO
Shift ROTL Ll “:
3 Do-meve Desgeer - My DM - [Polain]
[ ¢ v iS¢ O 8 o £ wv - ¥ @
Opm [ [ e [ e Opsons CaThawes Ty g .
- @ J,}m XY o
Ve Onine Do-meselim  Data Y Comipoe Cwvices  Chach pee
e L= =
P e e @ ¥ Shkua -
wlil | shps| I B
=] uﬁ';u;;.:-::;-e e ho® )} |
20 Sstem Tsks L
4 B0 Urassed Sytoms Tasts
3 coroman : ¢ we )
] Iy ]
‘:‘ oo 3 | L:':::’ { noe )
iSO
R T — " { noe )
»
5 { noe )
" Project
Browser & { ne )
7 i ] noe )
Paistto
- oL e )
o Lisnchead [P Pratet Brmwses \ =
P ¢ =t 4= 4 = b 2H A o ® 2 » K
Wructions Aot F2 . t . * Do 0w e Res  Bwen ‘e [Gledel.
e g e Ao il R TR e
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B
Step 3: Install Hardware

The “Installation and Wiring” chapter of this manual contains detailed information for the
installation of components in your Do-more T1H Series PLC system. The
following summary explains the basic steps for installing modules in a base. @

e First, insert module into base:

1. Pull base arm back to allow space for module to enter base.
2. Align module slides with base track.
3. Press module firmly into base.

* Next, mount the components on the DIN Rail:

variations in different manufacturers’ DIN rail, it may be necessary to
first unlatch the locking tab, rotate the module into place, then latch the
locking tab.

. NOTE: Do not force the modules on the DIN rail. Due to slight size

1. Make sure the locking tab is in the latched position (pushed in).
2. Hook upper tab over upper flange of DIN rail.
3. Tilt the unit toward DIN rail until it snaps securely to DIN rail.

e Finally, slide the module assembly into position on the DIN Rail:

Slide the module assembly on the DIN rail until the clip arm attaches securely to the adjacent
module.

power supplies should be added between I/0 modules as necessary to meet power budget requirements.

. NOTE: One power supply is required in the leftmost component position followed by the CPU. Additional
Each power supply powers the modules to its right, but is interrupted by the next power supply.

WARNING: Minimize the risk of electrical shock, personal injury, or equipment damage. Always
disconnect the system power before installing or removing any system component.
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Once all of the modules have been
installed, connect the USB cable. Use
a standard USB cable with Type A

and Type B connectors. (Ethernet
and Serial connections are also

available, but are not shown for this

example.)

Step 4: Apply Power to the PLC

Power is supplied to the Do-more T1H Series PLC through the backplane of the base from
the power supply. The following diagram and table show the terminal connections located on
Terminator power supplies and their specifications.

Power Supply T1K-01AC T1K-01DC
- Solid: 24 - 12 AWG Solid: 24 - 12 AWG
Wire Size Stranded: 24 - 12 AWG  |Stranded: 24 - 12 AWG
Recommended |4.43 - 5.31 |b-in 4.43-5.31 Ib-in
Torque (0.5-0.6 Nm) (05- 0.6 Nm)

110/220 VAC Terminal Strip

95-240V ~
50/60Hz
50VA

[ AC (L)
AC (N)

g
@@@@@@@H

T1K-01AC

12/24 VDC Terminal Strip

12-24
20W

T

LG 7

¢®

E @@@@3

T1K-01DC

. NOTE: You can connect either a 115 VAC or 220 VAC supply to the AC terminals.

Once all of the power wiring has been completed and verified, connect the appropriate
voltage source to the power supply and power up the system. The Do-more T1H Series PLC
will perform a self evaluation once power is applied. Refer to the “Installation and Wiring”
chapter of this manual for more power supply and input wiring information.
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Step 5: Establish Communication

Now that the Do-more T1H Series PLC is powered up, you need to establish a
communications link between the PC and the PLC. The Do-more Designer software provides
a Link Wizard to assist you with configuring this new communications link. To open the
Link Wizard, select the New Link... button in the Links section of the Main Page’s

1-14 |

Launchpad as shown below.

EEEs e o g T
Fle Edit Seweh Yiew Teels PLC Debug Wisdew Help - ;
2 " e, 2 = i -
| = @ D &% o o &
Opn Mew  Backup [EiMede; Unde Frd Bromse Optiers | OnTheWes  Tip 5
$ = XY ot
Hew Delist Devmore/Sm Dot Corfigure Deviees  Cheek N
Launchpad LIty itk §Main | "
Frajecs: = |
1 { wop )
2 { wor )
ot e [t | [Pt |
W”“ - : ] { nor )
| w—— mx_uuu'.'.s: e
v itsansetient 14 ekt . .
IVt tost Engneering ERoownaz Logger “ {owee )
st Feru, £AQs, Denrics... J hegan 3
TR 14 3 - oo L Calsytee '
. = " ] { woe )
[Cmn ]
e ¢ { woe )
e My
Configure a
Mew Link ' { nor 3
& { noe )
Soen | [ B | [ Hembrk PR
Coae| o] E] { wor )
O Lawnchgad [B5 Peogect Beowser| =|
- =} =zt i< i<t i=F 2F AF () 5 R }- S
= ! < - Dets  Ow S Resel  Brewse tw
For Faelp, press FI S P D Ofine  0XGS55 TIH-DMLE
Link Wizard =% The Link Wizard will first ask you to

Select the communications part that the PLC is connected to.

Madem support cannot be configured from the Link YWizard,
Ta select modem suppart, you must use the manual
configuration dialog by selecting ''Link Editor..."" below.

choose which communications port you
will be using. In this example, we will be
using a USB connection. Select USB,
click Next and the wizard will
automatically search for available CPU’s
on that port.

Link Wizard

[E=)

Link Editor.

Choose the CPU that you are
programming and select Next. The Do-
more Designer software will create a link to
that controller.

The Link Wizard will now display the
saved settings for this link as seen on

Select an attached device from the list below.
Press "Refresh List" to update the list with new devices,

Currently Attached CPUs
T1H-DMIE 00

Refresh List

IMPORTAMT MOTE: USE devices that are already in use in another link will not show up in this
list. If pou need to reference a single device in more than one link, make sure that device is not
currently in use when running this wizard,

Link Editor. < Back Mext >

Cancel

following page.
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|
Link Wizard l=t5=l] A unique name is required for each link that is
T created. Name the new link and, if desired, give it a
Please select a unique name for the new link, dCSC[‘iption then SCIeCt FiniSh.
LnkName: o7 You can also manually configure each link by selecting
B | the Link Editor... button from the lower left corner of
setngs the Link Wizard. The Configure Link dialog will
PLC[ TIHONTE Por [ use open, as seen below, allowing you to select PLC types,
e Do R BIFIE]  Eod port parameters, and protocols.
Address: 1 Parity:
Configure Link =)
Link Editar < Back Finizh Cancel | Name: DM_1 Description:
PLC | Port |Protocol |
Once you have completed configuring PLE Fariy PLE Type
your communications link, either el U
manually with the Link Editor or Unspeciid

automatically with the Link Wizard, it will
be available to select in the Links section of
the Launchpad. There you can edit,
enable/disable, delete or view statistics for

that link. =
Accept Cancel | Help ‘ Auto Blink.
e, o e e
Fle [dn  Sewch Yiew Tools FLC Debug Window Help
¥ 3 [, 5y - (=] el
. E @ D & F w- = @2 P )
Open Hew Rackup Unda Find Browre Options  Om The Web Tip -
e ¢ & Xy & of
Hew Online  Do-more™sm Duta Corfigure Devices  Check -
e x| o 2 Shain -
[ Lirik bt )
! Lirk Indamalin Lk Prtarmance
| Ext
Nase: DM_1 Toarrmchon Hate/omc: [:]
2 Descrption Completed Tranzackon: [] a¥:
Statur- fective Petry Count: [} Eodit Link:
Open Hew Remeroe Folders.
: : 1 Enir Coust []
Aaphaating: Sossion Infomation
Damore Desgner CTRIC W 2 - Offine e Tianster Ratn ane 1]
IV ActormatiorBivect ERM Werhbrck . Lot I i
e ——" A okerc Logoer .
st arim, P, Deerisace.. o a3 Frnioges: "HONE Fimend Lk Stastacs e s Lig
CTRIC WE 2 - Dovemere PLE Cabulaber
ol == F N Enet Leg
L Tirng Ervos | Extended Eror -
b .
oL -
New Link r |
% Link Ensbled
K = { wor ) -
Defete e N
@ Lounchpad | B Pcjact Browtar =
s = L 11 fe1 4 @
e % L T = L T (O R CR
Iratructions n (2] Shef2  SheFf} 1 < » Deka Out St Feset Browse w
Fou Meip, press 1 5 P D Cifine  OOANES536 TIH-DMIE
— —
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Now select the New Online button and the Online dialog box, seen below, will open. From
this dialog, you are given available communications links to choose from with options to add,

edit disable/enable, or delete links.

Choose the appropriate link, select OK
and the software will connect to the Do-

Edit...

Delete

[ Link Enabled

Cnline ld_hj
Mew Project
|My_DM| Browse..
Cancel
Links
MySim : on Local Port Add

113

more T1H Series PLC. If the mode
selector switch on the CPU module is not
in the Term position when connecting, the
warning shown below will appear.

Warning! I&J

Help

PLC is not in terminal mode! Some comm
operations require terminal mode. You may
continue, but may receive comm errors,

4

You are allowed to continue if you wish or place the
mode selector switch on the CPU module in the

Term position to avoid any unintended

communication errors.

If you were connecting to the CPU
the message window shown here.

module with a project created offline, you may encounter

Resolve Cnline/Cffline Differences

S5)

Details
System Configuration: DIFFERENT

Program: MATCHES

Documentation: DIFFERENT

Please select one of the following:
1

Go Onling and view the DISK project

@

Go Online and view the PLC project

©)

Cancel, and return to Offiine

ATTENTION! There are differences between the offline project and the PLC you are connecting to!

- System Configuration incdludes the configuration for Memery, CPU, 10, Modules, [jO
Mappings, and Devices.

- Program indudes all Control Logic, Code-Block Configurations, and Execution Order.

- Documentation indudes Element Documentation, Rung Comments, and Project Information.

Compare Programs. .. El

The currently loaded disk project will remain in memory. If the PLC is a different
type than the current project, the project will be modified if needed to match
the PLC, and any required changes wil be directed to the output window.

The PLC's project will loaded into memory, and any offline project data currently
unsaved wil be discarded.

Return to the offline project without connecting to the PLC.
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Only with the New Online option does the Do-more T1H Series PLC assume that you are
creating a new project from scratch. With any other method, such as PLC > Connect, the
software will compare the project in the controller with the offline version you have open. If
there are any differences, this warning window will appear detailing the options available for

continuing:

1. Go Online and view the DISK project - This option
will go online with the PLC but display the project
from disk. Status displays may show incorrect
information. If the memory configuration in the disk-
based project contains elements that are incompatible
with the memory configuration currently in the Do-
more PLC the message box seen here will be
displayed.

Online/Cffline Incompatibility

PLEASE NOTE!

‘You have chosen to go online, but selected the offline program
that contains an incompatible memory configuration.

This is valid, but please be aware that prior to downloading the
offline program to the PLC, status displays may display incorrect
infarmation. Itis recommended that you immediately download
the offline program to the PLC.

Continue Online

Return To Offline

e

2. Go Online and view the PLC project - The project from the PLC will be opened by Do-more

Designer.

3. Cancel, and return to Offline - This option will cancel the connection attempt and return to the

offline project.

4. Compare Programs... - If you are unsure as to why the two projects are different, then this option
will do a comparison of the projects and detail the differences found. An example comparison is

seen below.

# ° Compare Programs [My_DM to Project in PLC]

]

I¥ show code-blocks only in My_DM
¥ Show code-blocks only in Project in PLC

Exec® | My_DM Code-Block

1 5Main
2 MyMewProgram

Instruction Differences

¥ Show Code-Blocks in different execution order
¥ Show Code-Blocks in consistent execution order

Exec# |PLC Code-Block

Compare...
Close

1 5Main

ect Onlyin Other Project  ldentical

Key: Differert  Cnly in Cument Proj

[ | [z |

™ Show Differences Only

S$Main My_DhA My_DM Mnemonic Disk Addr... | Disk Mnemanic
<top of code-block> <top of code-block>
SMain@0  STRN CO SMain@0  STRCO
SMain@l  OUTYO SMain@l  QUT YD

{s' Show Differences w/Context

" Show All Logic

In this example, the PLC project titled My_DM was compared with a project stored on the PC. The
report window shown above illustrates the differences found between the two.
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According to the report, the PLC project was different in two areas. First, a new code-block was
found only in the PLC project. This new code-block is titled MyNewProgram and is highlighted in

green. The green color represents
not in the Other (project in PC).

items that exist only in the Current Project (project in PLC) and
Also, the comparison noted that a normally open contact (STR)

was changed to a normally closed contact (STRN) at $Main@0. This item is highlighted in blue
which represents items that are different between the PLC Project and the project in the PC.

Other colors used in the comparison are red, which notes items that exist only in the project on the
PC and not in the PLC and black which highlights items that are identical in both projects. There are
also numerous checkbox and radio button options available to help you analyze the differences

between projects.

Once you have connected to the CPU either by using the New Online option or using PLC >
Connect for offline projects, you may encounter the initialization windows shown below.

Initialize Cleared PLC

== The Set PLC Clock option allows you to

the Daylight Savings Adiustment option

Set PLC Clock

Anew Do-more controller, or Do-more controller that has been cleared. needs to have its intemal.
realtime clock set. Click the Set PLC Clock button to set the Cumert Time. the Time

N — system varizble STimeZone (DST384), Remember that
[ Dont show this again Next > Date: | 4/ 9/2012 the timezone is specified in minutes relative to UTC.

set the internal, real-time clock of the PLC.

Set PLC Clock =5

Clock Settings

PLC Clock Notes:

& )
SR e MR R Do-mare CPUs store time internally in UTC, but adjust

04/09/2012 15:24:56 f\:!r local time using a timezone adjustment specified in
minutes,
UTC -5:00 {-300 minutes)
Do-more CPUs adjust local time for Daylight Savings
Daylight Savings Time : ON Time, but this is only done manually, to avoid conflict
with widely varying laws.

-
SR = Time zone can be adjusted at runtime by changing the

For example: US Eastern Standard is UTC - 300

Time:
DR = eee | BOEmTEsEremmme
Optlons for Tlmezones and Dayhght ‘Set?'ng it to 'true’ automatically adds 1 hour to the
K . i jocal time.
Savings Adjustments. _
Read PLC Settings
Set PLC Clock and Exit I Cancel ‘

The Setup System Configuration

minutes, so §TimeZone would be -300.

option below allows you to configure

the parameters of the Do-more T1H Series PLC. I/O module configuration, CPU ports, and
I/O mapping profiles are a few of the parameters available in the System Configuration
window. Refer to the following section for Hardware Configuration options.

Initialize Cleared PLC

=

operations

* configure the /0 System

I~ Dont show this again

Anew Do-more controller, or 3 Do-more controller that has been cleared. crestes a default
system corfiguration when it is powered up for the first time. Click the Set System Configuration
button to display the cument system configuration data and optionally perform the following

* corfigure the CPU's onboard ports and options
* corfigure the Modules that require additional setup information

* corfigure the Devices that allow access to the CPU's ports and to any speciatty /0 Modules
* change the defautt 1/0 Mapping

Setup System Configuration

<Back | Frish Cancel
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Once all parameters have been configured, the following programming window will open

with the online toolbar active.

3+ Do-mere Designer - My DM - [Main] ([ ]
Fle Edit Search View Took PLC Debug Window Help |
4 » ’ = & Py 5
L} Wi 9 : ;;’ gb r 100% » & e e
Open Save Hew Backup  Edit Mede Unde Find Browie Optsond  On The Web Ty .
- ” ! - . (=3
s ] = o | WE ' B W xy :i’ '
| Mew Online Do-mere/Sim  Dats  Debug  Trend  Status  ANStatus MoStstus  Forceshg Volue  Mode  Infe  Configure Devices Check  PID Overview PIDView o
Prcject Brcwer 2%/ G tatain| 1 b x
r e8] 3684 — \ =
1= =) Contrel Legic 1 { noe ) -
& @it saain —
B syutem Tauks Online
i BE Unused System Tasks 2 Toolbar { noe )
BEY Tasks
B2 Prograns
1 §% Cenfiguration r
< Memery I nor )
¥ Forces [Demabled)
&8 ooy
& & Devices 4 { nop )
Unaisgeied Mecknames
B3 Tooks
XY System Configurstion s { nee )
& Syteminfo *
B, Password Config (Default Uses - RO WD RP WP 55 PM
8 { noe )
Status Bar 7 { wor )
‘ ; ) -
IC)
Fa :
Biroraie Edet Mode o
Fer Help, press F1 lﬂun 5 P D Devs 0K “ Online/Default User/DM_1 Program  DO0E3/65538 TIH-DMIE I
—

Notice the status bar indications which show PLC type, memory usage, communication
status, PLC errors, PLC mode, etc. Hovering your mouse over the status bar will highlight
the items that are selectable. If you select one of these items, a new window will open with
real-time data and options that are available for that selection.

As an example, the System Information window seen here appears after selecting the Memory

Usage indication from the status bar.

System Infarmation

[

Node and IP Corffiguration
Module 1D: 0
Name: |DM_1

Description: [Do-more

General Information | System Status | Event Logs
Type Memary Usage
PLCType: | T1H-DMIE Max Program: 65536
Seral Number: | 0D 00 19 00 00 4D Reren ezt 14
Mode Max Documertation: | 1048576
TR TERM Documentation Used: 540
PLC Mode: Run
System Clock
Scan Times Date: 04/10/2012 Time: 155524
Min 117 us Reset ° =
- = Time Zone: UTC <0:00 DST: OFF
Vae | 46me Reset £

IP Address: 192.168.34.3
Subnet Mask: = 255 255 255 255
Gateway: 0000

Set Node and IP Configuration

Version
Do-more: 0110
Update
0S: [ p120°
Boater: 206
Update
FPGA: 26
Hardware:

Use Live Uipdats to get Fimware

oK

Help
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Step 6: Verify Hardware Configuration

Next, you will need to verify the hardware configuration for accuracy. The Do-more T1H
Series PLC has an auto discover feature that will automatically detect the I/O modules
installed. You can see the results of this search by selecting PLC > System Configuration,
double clicking the CPU link under the Configuration tab in the Project Browser, or by
clicking the XY Configure icon in the Project Toolbar.

W Do-racee Desigres - by_DM - [Shiaer] [ [ i
File Edit Search View Tools PLC | Debug  Window Help
£, o 1 & -
¥ Wi T - P | 6% Ve oo - X =
Open e New Bkl oo I Find Browse Options  OnTheWeb  Tip o
e —_— . - . - F : [
- 3l ot H X # & (]
[+ ] o Link Setup.. E - = == Vs Vi "Xy 3 > s
MNew Orline | pnd Status AN Status Mo Status  Forces  Value Mode Info  Configure Devices Check  PID Overview PID View .
Brayect Rroveer & Devicelist.. ,|| x|
- =| aals4 o Progesm Check... — / .
(S () Comeiloge | 0 PLCModes.  ChrieShifteR { woe ) |
i @ik $htain &) System Infemation... o
o
B8 vnused System Tasks | Memany Coni ( )

HoP
B3 e SetPLC Clock \ )
= = e
= &% Co . A Pessword... ,
= o0y S Chear PLC Memory.. { nee )
¥ Forces (Desabiled)
@  Launch De-mare Simulator
%) Dhi(:—\”;; " — { wop )
F . Unatugried Nackrames
—

= Tools To System
Conflaurati
XY Systemn Configurahen - ) 1 : s 1
L & dystem info
82, Password Config (Default User - RD WD RP WP 55 PM
s { noe )
; =l
@
Fa :
Browie Edit Mede .
Configure the project’s PLE System, 10, Memory, Medules, Devices.  Run S0 0P BB Devs 0K PLCOK  Online/Defauit Usen DML (RO 00083/65536 T1H-DMIE

On the left side of the System Configuration window is an index of topics titled
Configuration Entries. Click the I/O Configuration tab and you should see an overview of
the modules that the software located, similar to the following.

r - "
System Cenfiguration - &J

Configuration Entries 1/O Configuration Overview

+CPU Configuration
1110 Con'urator]
[=1- Terminator Local [/ Master
: - Terminator Base s @ rocoses @ vrowmox @ vieosoas )
Maodule Configuration{s)
Device Configuration
1/0 Mappings
: Memory Configuration

OK | Cancel ‘ Help |

From here you can verify that the software has detected all of the I/O modules that are
installed.
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The Do-more T1H Series PLC allows the I/O to be manually configured as well. In order to
do so, you must first set the I/O Configuration Mode to manual. Select the Terminator Local
/O Master tab found under the I/O Configuration tab in the Configuration Entries index.

ST eeas| The Terminator Local I/O
Master Configuration window
Configuration Entries Terminator Local 1/0 Master Configuration h h 'H F
N c;:u Cur;iﬁgurahun 1/0 Configuration Mode shown here wi appear. rom
= 1/0 e i
B Tm,m\ 1/0 Master In “Auto”, the PLC automatically creates the here select Manual to conﬁgure
- Terminator Sase B e the I/O modules that are
Module Configuration(s) B ! . R
- Device Configuration In Manual, you must provide the [/0 installed in the system yourself. It
-1/ Mappings canfiguration, which the PLC will compare to ..
- Memory Canfiguration S S e, Is important to remember that
il ga to RUN mode. the PLC will compare what you
oo o & Mo configure with what is installed
and they must match for the
|
PLC to work properly.
OK Cancel ‘ P p y

NOTE: If the manually configured I/0 modules do not match the installed I/0 modules, the PLC will not go
into Run Mode.

After you have set the configuration mode to Manual, select the Terminator Base tab in the
Configuration Entries index. This will take you to the following set up window.

5 = - = , a
Systern Configuration ' - E

Configuration Entries Terminator /0 Base

- CPU Configuration
[=-1/O Configuration
E-Terminator Local IO Master
Module Configuration(s)
Device Configuration
-1/0 Mappings

ey cotsaon Docciopue »
Discrete Output 3 TI1K-08TD1
Analog Input L]
Analog Output , el
Analog Combo , Eig:::s
| Specialty TIK-08TRS
l TIH-08TDS
TIK-16TD1
TIK-16TD2-1
TIK-16TA
Manual Base Scan TLK-16TR

Vihen the 1/0 Master is set to "Manual” 1/0 configuration mode, use "Scan ——
Base” to read the current base contents into the manual configuration.

0K Cancel ‘ Help |

Notice that from this window, you can perform a Manual Scan. When initiated, this scan will
poll the available modules connected to the PC and display the I/O found. The results can
then be altered as you choose.
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To manually enter your I/O modules into the configuration, right click on the slot the
module will reside in, select Add Module and then choose the module from the drop down
list. Once you have selected the module, it will appear in the slot that was chosen.

- w = = we ww J -
e - ~ (e 'u

-
System Cenfiguration

Configuration Entries ~ Terminator [/0 Base

1+ CPU Configuration
= 1j0 Configuration
i [=-Terminator Local 1f0 Master

Device Configuration
/O Mappings
lemory Configuration

e

Manual Base Scan

When the I/O Master is set to "Manual” 1/O configuration mode, use "Scan Scan Base |
Base” to read the current base contents into the manual confiauration.

OK I Cancel | Help | |

In order to Insert a module manually between two existing modules in the System
Configuration Window, you would follow the same steps as mentioned above but instead of
selecting ‘Add Module’ the selection will be ‘Insert Module’ as seen below.

- - -— -
—— | d -~ L4 ==
-
Configuration Entries ~Terminator L/O Ba

+~ CPU Configuration

=+ 1/0 Configuration

| E-Terminator Local 1/0 Master
o

-~ Module Configuration(s)

-~ Device Configuration

- 1/0 Mappings

*. Memery Configuration

Insert Module 3 Discrete Input TLK-08ND3 fl

Discrete Output TLK-D3NA-1

B

Analog Input TLK-16ND3

Analog Output TLK-16MA-1

| Analog Combo

Specialty l

Manual Base Scan

‘When the 1/O Master is set to "Manual™ /O configuration made, use “Scan San Base
Base” to read the current base contents into the manual confiauration.

| oK I Cancel I Help |
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After the hardware configuration has been verified select the I/O Mappings tab in the
Configuration Entries index. This option will display the assigned addresses for the
configured modules as seen below.

System Configuration ==
Configuration Entries 1/O Map
CRU Configuration Slot ModID | Mod Description Siot 0 X Map ¥ Map WHMap | WYMap -
B 1/0 Configuration
- Terminator Local 1/0 Master 2 0 - Terminator Local /O Master
~ Terminator ase -] 0 - Terminator Base - Right Click to edit base's default map addresses (X0, Y0, WX0, WY0)

g'::l:fgfg'?;:rr;:::s 0 1102 TIK-08ND3 8 x0-7
1 1102 TIK-08ND3 ax 3-15

Memory Confiauration 2 2532 TIF-0BADx X/ BWX 16-23 7
3 1242 TIKGETR v 07
4 Empty
5 Emptyt
6 “Empty" B
7 cEmpty
& Empyt
9 “Empty"

10 “Empty”
11 “Empty”
12 *Empty*
13 “Empty*
14 “Empty”
15 “Empty”
16 “Empty*
17 “Empty”

Mapping Mode Manual Mode Instructions
In “Auto” mode, the PLC automatically assigns Automatically assigned addresses are Map values that exceed memory config are
image register addresses to each siot. shown in gray. shown in bod red.
In "Manual® made, you may enter the desired Manually sssigned addresses are shownin ;
image register address for one or more slats. black. Ceagnanalis kSt t

Map range overlaps are errors, and are
@ auto " Manual shown in red.
ok cancel | b |

These X (discrete input), Y (discrete output), WX (analog input) and WY (analog output)
addresses are automatically assigned by Do-more Designer. You have the option to manually
configure these addresses by selecting Manual in the Mapping Mode section at the bottom of
the window.

The Manual Mode Instructions section, also found at the bottom of the window, details the
various color indications associated with this mode.
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Step 7: Create a Ladder Logic Program

To create a ladder logic program, you must first place the software in Edit Mode. Click the
Edit Mode button found in the Project Toolbar or Ladder Palette Bar or use the shortcut

Cul+E.
%+ Dowmare Designer - My DM - [$ain] [ [ & e
File Edit Search View Tcoks PLC Debug Window Help -ax|
2 » . [=] £, *
. v E S it Comr e 6% 4 100% « | F L=
Open  Sme New  Bacop a Fd Browse Options  OnThewes  Tip
- X Ty E =j= 4= ] . £ .
P * = = | W= VE @ XY ra
Mew Online  De-more/Sim Debug  Trend Status AN Status Mo Status  Forces  Value Maode Info  Configure Devices Check  PID Qveniew PID View
Project Droweser x| | @8 $hain| "
(il Axlas |
i T 7|
[} Contrel Logic { wee ) -
= @ik ain
B System Tazks Cursar
v B Unused Systen Tasks { wor )
B Tasks
2 Programs
y 3 { nor )
¥ Forces (Drsabled) Edit Made
&% ooy
: 4 (
F ' Devices Hor )
% 1.5 Unassigned Nickmames
Sa Teots Active Ladder I
K System Configuration Palette Bar { nor )
G Systernlnfo
82, Password Config (Default User - RD WD RF WP 55 P
£l ’ & Y { weo N hd| |
wréf) L Jd | | =l . Ll PR - =y :
e { b 44 ATE L 4=t =2 Met st b 42F Ak {) {8 B 2 %
Instnsctong & ] ekl Shefd B ' « > Deta  Out et Resst  Browse  fw .
Start o stop editing of pregect’s control-logic Hun S0 BN O Owes O PLCOK  Online/ Defaut User D01 - 0008365536 TIH-DMIE
—

When in Edit Mode, all of the Ladder Palette Bar’s options will become active and the cursor
in Ladder View will fill in blue. Now, you are ready to begin entering the example ladder logic

below.

Rung #1
Place the box cursor in the NOP position on Rung #1.
If the Instruction Palette is not open, then
click Instructions from the Ladder Palette ::r)@
Bar and select the TMR (Timer) or typea  Instructions
“T” and select TMR from the drop down menu, then
press Enter. Once TMR is selected, a Timer dialog box

-8 x
o= Py b

R = oo
Options  On The Web -
D xy & of )
Info  Configure Devices Check  PID Overview o
1k x

appears.
L. Set the Timer Struce o T1, | s g
TMR Timer | o
2. Enter 03 into the Preset MRA
Constant Value for the Timer Struet  [T1 °] | purscom ‘
seconds (s) preset. Preset 0BCD
3. Click the checkmark in the © Constant ~ Drop Down
upper left corner to accept. [ 00h 00m 03s 000ms®] L[ wen
After clicking the checkmark, TD:arlable | ms
Rung #1 should show the T'1 = { nor )
timer (TMR) instruction with
a preset of 3.000 seconds. A user variable can be {_roo | =l
assigned to the preset value if needed. 6 ® 2 % N
Set Reset Browse M Edit Mode |

1-24 |
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Chapter 1: Getting Started

Since a Timer is a structure it has predefined elements associated with it. Elements such as
.Acc (accumulated time), .Done (the completion bit) and . Timing (the timer is enabled and
timing). Therefore, if “T'1.” is entered into any contact name the Auto-Complete feature of
Do-more Designer will display all applicable bit (boolean) selections available for that
structure. Selecting the .Done option, as seen below, will assign this element to the contact
and the contact name will be T1.Done.

I
SR 2] @

{ wnop )

T1Reset
T1.Timing
T1.Zero
5] { wnop )

This feature works for all structures including: timers, counters, PID loops and strings. Many
system data types such as, $Main and $FirstScan, as well as user-created devices like ECOM,
CTRIO, or SERIO modules can also use this feature. See the Do-more Designer Help file for

more information on structures.

Create Nickname X
Now place the box cursor in the leftmost
column of Rung #1. Type in a meaningful ez T oK
nickname, such as “T'1_Start”, and press Associated Element L1 Cancel
Enter or select the Normally Open Contact Create rickname and...
‘(‘FTQ'I) fgom ,flz_e Lildder Palettz Blg:r’ken;er " assign to first unuzed element of specified type Help
_Start” for the name and click the —
checkmark in the upper left corner. Either
method will open the Create Nickname " -..assign o symbalic cnstant
dialog seen here. Select the third option to [0 * A
assign the nickname to a specified element, o ot st /
type the desired memory bit for this
contact (C1) and select OK. Flemert: |C1 ’
" leave unassigned
[Bit i, v, €, et |
Rung #1 should now appear as follows:
G $Main| b x
| T1_start TMR Timer | —
1 |—J 5 ER|
Timer Struct T
Preset 3.000s
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With the cursor in the position to the right of

contact T1_Start, you are going to begin
drawing a branch circuit. Under the Edit
drop down menu, select Wire, then select
Down. Notice the shortcuts that are available
for wire drawing. The wire that should now
appear in your ladder could have also been

drawn using the shortcut Cerl+Down Arrow.

NOTE: There are also Delete Wire options
in the Edit drop down menu that are used
to erase any wires not needed.

W
% Do-mere Designer - My_DM - [$Main]
File | Edit | Search View Tools PLC Debug Window Help
I{ ) Undo Crl+Z }{}IJ 4?
A »  Edit History... L =
Op| Accept Undo
é &
Rea o-rmore/Sim Data Debug  Trend Status  All Status
Projeg X Delete Del LI sM,i..|
vl K° Insert.. Ins
= Merge 4 T1_Start
q Select 3 C1
1 =] —
& Contact.. F4
B@ Coil. Fs
£ Box. F7
=8 i Instructions...
£ Instruction Palette... 2
[T 7o Output cuew
@ Accept Fe Right Ctrl+ Right Arrow
q g g
2] editMode  culE Left Ctrl+Left Arrow
Bl L7 Tools Up Ctrl+Up Arrow
- XY System Configuration
- " System Info
82, Password Config (Default Delete Right ~ Ctrl Shift+ Right Arrow
o
‘ T Delete Left Ctrl+Shift+Left Arrow
Delete Up Ctrl+Shift+Up Arrow
4 F: LS <
<§® Q‘f? ‘I |‘ :{ Delete Down  Ctrl+ Shift Down Arrow ‘I |’ ‘I-l’
Instructions  Accept F2 F3 Sh+FZ Sh+F3 E s <
Draw wire connection down Run 1=m & S (B D Des

Now place the cursor in the space to
contact.

the left of the new line and select another normally open

Eir $Main |

4k

T1_Start
C1

)}

-

FI'MR

Timer
1)

)

B

Create Nickname

—

Mickname: [T1_Manual

Aszociated Element: |C2

Create nickname and..

ok

Cancel

Type in the nickname “T1_Manual”
and assign bit C2. Select OK to
accept and Rung #1 should now
resemble the rung seen on the
following page.

Help

. .assign to first unused element of specified type
m

" __assign to symbolic constant

[0

{* .assign to specified element

Element: | ]

| leave unassigned

[Bitpe v Cete]
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@ $Main| 4bx
T1_Start TMR Timer | —
c1
1 = } EIR
Timer Struct T
Preset 3.000s
T1_Manual
lcz
Rung #2

Place a normally open contact in the first position of Rung #2. This contact will be tied to the

Done bit of timer T'1. Therefore, the name for this contact should be entered as “T'1.Done”.

There should be no Create Nickname dialog as seen with the earlier normally open contacts

E’"".&Main‘ 4k x
g’
T1_Start THMR Timer
C1
I
1 — = EIR
Timer Struct T
Preset 3.000s
T1_Manual
Cc2
= |
T1Done ;
2 oo { nor )

Lastly, you will need to add an Out coil to the end of Rung #2. Place the cursor at the end

of the rung and either select Out from the Ladder Palette Bar or just type “OUT” and select
the Out instruction from the drop down menu. Next, choose which bit will be tied to this
coil. Tie this coil to the physical output Y1 by typing “Y1” and click the checkmark.

The ladder program should now look like the following. When either the T'1_Start or
T1_Manual contact is energized, the timer will begin timing. When it times out, contact
T1_Done will energize and the output coil Y1 will turn on. Note that an END instruction is

not required.

@i $Main| b x
a
T1_Start TMR Timer | —
C1
1 _J [ E/R
Timer Struct T
Preset 3.000s
T1_Manual
C2
_J [
T1.Done Y1
2 = ——( our )
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W

The yellow bar in the margin signifies logic that has not been accepted. So once you have
verified your logic, click the Accept button in the Project Toolbar or the Ladder Palette Bar to

accept the changes.

she <~;‘
New Online  Do-more/Sim

Project Browser

7| enf || 4|28

ata

Debug

Trend

x| G $Main|

Status Al Status’

E-={ ) Control Logic

i SMain

B system Tasks

P Unused System Tasks

: Tasks
LR Programs

-4 Configuration

Accept
Button

< Memory

2 Forces (Disabled)

©3 CPU

& Devices

77 Unassigned Micknames
Tools

XY System Configurati
L System Info

[

Password Con

(Default User - RD WD RP WP 55 PM|

e @’U

Instructions _Accept 2 E]

Sh+F2

Sh+

£ =

T

1 —

_Start

T1_Manual

_JC 2 |

T DWI’IE

C1
—

—

¥t Al AL =

< s

E’”’$Main| 4 b x
Yellow Bar —
& T1_Start TR Timer | —
1
1 — = i
Timer Struct T
Preset 3.000s
T1_Manual
c2,
_J —
T1.Done Y1
> 1] ——( o )
File Edit Search View Tools PLC Debug Window Help You should now see blue and green bars
g _V b
Cig - ¢ D shown below, signifying that the logic
Mew Backup |EditMode| Accept  Undo

has not been downloaded to the CPU or
saved.

Eﬂ$Main‘
T1_Start
C‘\l
-
T1_Manual
C2
_j |
™ Du:]e
2 I

Now exit the Edit mode by clicking the Edit Mode button once again or by pressing ESC on

the keyboard.

1-28 |
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Step 8: Save a Project

Save the project by selecting Save Project (Ctrl+S) from the File drop down menu. Or save
the file under a different name or in a different location by selecting the Save Project As...

option.

}- Do-mare Designer - My_DM - [$Main]

File | Edit

Search  View Tools

Mew Project

&

;ﬂ Close Project

Open Project...

& Save Project As...

A Write Project to PLC

Ctrl+0

filn Read Project fram PLC  Ctrl+F9
Shift+F9

PLC Debug Window

" L

dit Mode l
e

m

more/Sim Data D

Ax|

Step 9: Write Project to the Do-more T1H Series PLC

Now that you have created the example ladder logic program, you can write the program to
the PLC. To do so, click the Write PLC button in the Project Toolbar.

B Dio-mese Designer - My DM - [$hain]
File Edit  Sesch View Teals PLC Debugy  Window  Melp
L 3 > A
L e < l_}
| open Mew  Backup  EditMode Unde
(b @ & @
Read PLC Write PLC  New Online  Do-maee/Sim
Project Browser

Data

Debug  Trend
80x] | g0 $hhain

Find
= Al 1Y
- Vit V=
= S LU
Status AN Status NeStatus  Forces  Value

==
. < Py »
4F ) ws- ¥ L
Nest  Outpat Opticns  On The Web

XY

Infe  Cenfigure Devices Check  PID Ovenview

|5 e
Bh={ ) Control Logi
41 @ sMuin
B syctem Taske
) [ Urused System Tasks
B Taske
B Progmms
£ B Configution
] = Memary

Write Project to
PLC

¥ Forces Disabled)
&% cru
B & Devices
H-.50 Unassigned Nicknames
B Tools
KY System Configuration
6§ system infe
B, Paspwced Conbig (Default User - RD WD RP WP 55 P

For Helg, press F1 Run

TMR

T1_Manual

—.ICJ'

Tiener Struct T
Preset

5 P D DesOK

™ [JnI'.e ] ¥1 1
L} { ot )
{ nop )
]
Brovse Edit Mode

PLC 0K O/ Tiefault um-(w_l—mc-z-uw. TIH-OMIE  SMan®201-0UT

If the Write PLC button is not active, then you must first connect to the PLC to activate the
online portion of the Project Toolbar (see the “Establish Communication” section of this
chapter). If you have altered the System Configuration, which includes the hardware
configuration, in any way, then the PLC must be taken out of Run mode in order to process

the download.
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Attention! &J
The mCSSagC seen hCl‘C Wlll appear aSklng you to Download of Modified System Configuration operation only works when
Verify lf thiS iS a gOOd time to ClO sO. SiﬂCC thiS iS the PLC is in PROGR&KM mads but the PLC is currently in RUN made.
the setup phase of this system, select Switch to
Program Mode and continue with the download.

Iz it ok ta switch from RUN mode to PROGRAM mode?

. . « e Cancel Switch to PROGRAM Mode |
If this system was previously commissioned and
in use, then you would need to verify that the ) —
process it is controlling can be interrupted at this time ] et PLC Mode e
before continuing.
. ) . Current PLC Status
Download the project and once the download is finished, PLC Mode: PROGRAM
assuming there are no errors, the Do-more T1H Series PLC BLC Hode
should return to Run mode. If at any time you Switch Postior: U
need to change the PLC mode, select the Mode
. . . . Hew PLC Maode
icon in the Project Toolbar, click the Mode Mod B
. . . . ode =
Status indication in the Status Bar or select S Bagen
PLC > PLC Modes....
. . . . In order to change modes from Do-more
The PLC Modes window shown here will open displaying Desigrer, the PLC Mode Switch must be in
I . . . the Terminal position.
the current mode the PLC is in with options to change it to
either Run or Program mode. Click OK to accept the | _Coned BE
change or Cancel to exit. S

Step 10: Testing Project Using Data View

1-30 |

With the project successfully downloaded into the Do-more T1H Series PLC, you
can now test the function of the ladder program using the Data View tool. To start, :
you need to open a new Data window in the software. To do so, click the Dataicon  Data
in the Project Toolbar, select Debug > Data View > New or press Cerl+Shift+F3.

DE cininlE 2| The Data View window seen here will open. This

oot == -|| window will open in the project browser section of the
I programming window but it can be relocated anywhere
on the screen by clicking the title bar and dragging it to
a new location.

Now enter the elements that you wish to monitor. On
line one type “C1” under the Element column and press
Enter. You will see the C1 change to the variable name

- || associated with it or T1_Start. On line two type the

[io]=] ]| [ ]w]re] =

=]

For Help, press F1 element “C2” and on line three type “Y1”.

With the ladder elements entered into the Data View window, you now need to activate their
status. To do so, click the All Status icon on the Project Toolbar or select Debug > All Status
On. The All Status On option will not only activate the status of the Data View window but
also the status of the ladder program as seen on the following page.
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3o Dormare Desgner - by_OM - [$ain] BT
File Edt Search View Tooh PLC | Debug | Window  Help

- £ » P st Cul-Shit-5 i & - @ »

[ £ @ N s PR S Sy
Open New Backup (B8 Copy Browse  Previus  Hed  Output Opticas | On The Web o
" a . . - P »

@ Contique Force. = e VE VR H @ xv S"

Pew Orline Deome| @ Debug View ANStatas NoSatus  Forces  Vale | Mode  Info  Conbigure Deaces  Check  PID Cronview c

Preeet Bevirr Monitar Vahue

Enable Edits

Do-more Logger

Data View
Vel ChangeValue.. Ctteshi

P Ssteen Tacks Trend View
B PO View
FID Crvenaew

Status | =

i Bt R e’ P

P D DesOK  BLCOK O 2 [ TIH-DMLE

The next step is to enable edits within the Data View window. To do so, click the yellow box
with the “E” found in the top left corner of the Data View window, as seen above. The Edits
column is now added to the Data View window.

The Edits column allows you to make changes to the current values of the elements listed.
T1_Start’s current value is OFE Click the ON button under the Edits column and the Write
Current Edit and the Writes All Edits buttons will appear at the top of the window. These
buttons will write individual or all edits made in the Data View window to the PLC.

> oot o oot ==

Fle Edd Sewch View Tooh PLC Debug  Windew Help

w3 . @ & =
| D & P At Cm. = @
Cpen Undo Find Browse  Previous Mot Output Opticas O The Web =

L ) =t - = el S i 5 t

U@ % B 2w BB oy & o -
Mew Onhine Doemore/Seen Osta Oebug  Trend TSNS ANl Status Mo Status  Forges  Value Mede  Info  Configure Devces  Check  PID Dweraew
x| aos'unL

®
r AT Write Write All Z"
[= () Commollogie Current Edlit Edis o ]
i @ §hain

ystens Toaf Datal Sy V4 [
+ Urnuted 5 - —— R
: 1@ fe -] D) &

B Tesks

[ T——" Elsmant |
W Configuistion T1_Sean [
F- Memory T1_Manual wr
1 o

Aex gt
Flags Done  Reast
Zern  Timing

Status

v Ferces (Disd
&= oy

B Devices

B i Unassigned

= Tools

XY System Cod
& System Infl
&, Password g

SOEOEEENE

For Melp, press Fl

I 1T
P LAV R R R W OO R P %
r:b-lp_l::zn i ) ) _ term ) $ P 0 DexOK  PCOK onlin-_rn;-uluw_-m_! !mmﬂ':: rlu.n:ut

Click the Write Current Edit to PLC button and confirm it. This will write the new value to
T1_Start. Once T1_Start changes to an ON state, the timer (T'1) will begin to time and
quickly reach the preset. As soon as the preset is reached, the done bit, T1.Done, will turn
ON causing output Y1 to also turn ON as seen on the following page. Now write an OFF to
T1_Start and watch as the timer and Y1 reset.
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- Do Desigrer - My DM - (SMlin) = = — - - =
Fle Bt Sesrch  Wiew Took FC Debug  Window Help -2 X
4 = ) 0 &
i - a® .—3 &0 Ve ws - T feme
Open Hew  Backup [t iMede Undo Find Reomen Options.  On The Wb P
L == - - - Al ubs P - »
& o vl vt 9 Xy &:? i
New Onlee  Do-more Sim Debug Tremd Sty | AN Status Mo Status  Forces Value Mode Info  Configure Devices Check  PID Overvew -
| Project Browser 90 @ Shhain|
b=
(= ={ ) Centrol Log T1_Stan
& EHb Shin
B system Tasks 'Jﬁ‘.
r
£ B Unused System Tasks 10003
= = — Done Resel
T RS 2y Timing
Elsment Status | Edits
T1 Sian o o] T1_uanual
TH_Manual w | L)
11 ™ i -y
= { our )
S’
4 [Fos bielp, press 1L & |
- S r Py o
R DL L o T ~ T O O U S
Ingtructions F F3 Shefl  Shef3 = 1 “ » Deits Out Sat Reumt Rrermie w
For Help, press FL Tawrm 5 P D DesOk  PLCOK OnllnLNIukUur.'DM_l- OO0A1ES53 TLH-DMIE

Congratulations, you have now programmed, downloaded and tested a ladder logic program
for the Do-more PLC. Feel free to experiment with a program of your own and don’t forget
that the software Help file is an essential tool to use when programming your controller.

Accessing the Help File

The software Help file, seen below, is available as a quick reference or detailed =
guide to the many features and capabilities of the Do-more PLC. To access the
Help File select the Help File icon from the Project Toolbar, choose Help from

the Help menu drop down or use the shortcut F1.

Help

Connecting to the Do-more controller

Ihs Launchpad

b Project Backus ored Flestorn

bt Systern Marbenance

5 Do-mace Designer [ | ]
‘ ) &
Hee Pt Orbons
Topic: DMD001

VO Modules and VD Mapping
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Chapter 2: Do-more PLC Hardware Overview
W

Do-more T1H Series PLC Overview

The Do-more T1H Series PLC is the latest PLC series released as part of the Do-more PLC
family. The Do-more T1H Series PLC combines the modular and space-saving package of our

E Terminator I/O line with the new Do-more T1H Series CPU module to create a versatile,
stand-alone control system. Using Do-more Designer as a foundation, the T1H Series PLC
system provides a powerful, flexible instruction set, inside a user friendly programming
environment.

Do-more T1H
CPU Module

s -‘ "i
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Terminator 1/0 system with Power Supply and I/0 modules (Base Controller removed)

The Do-more T1H Series PLC is designed around a new control engine with a new, advanced
Do-more Instruction Set for ladder programs. The new Do-more Designer software, with
advanced programming and monitoring features, will be used to create your new programs.
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Module Compatibility
The following table shows which Terminator I/O product line components are supported by
the Do-more TIH-DM1 and TIH-DMI1E CPUs.

Module Compatibility Table H

Module  Part Number  Status Module Part Number  Status
T1K-088 < T1F-08AD-1 7
Base Units | v TIF-06AD-2 <
T1K-168 N TIF-16AD-1 7
T1K-16B-1 < TAF-16AD-2 7
TIK-08ND3 < TIF-14THM 7
TIK-16ND3 < Analog /0 TIF-16RTD 7
T1K-08NA-1 < Modules T1F-08DA-1 7
TIK-16NA-1 v T1F-08DA-2 <
T1K-08TD1 v TIF-16DA-1 7
TIK-A6TD1 < T1F-16DA-2 7
Discrete 0 | 010 < TIF-8AD4DA-1 7
Modules T1K-16TD2-1 < T1F-8AD4DA-2 v
T1H-08TDS 7
T1K-08TA <
TIK-16TA 7
TIK-08TAS 7 %t;c’ﬂty TIH-CTRIO v
TIK-08TR <
TIK-16TR v
T1K-08TRS v

</ = Supported
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Communications

The Do-more T1H Series PLC supports many communication protocols. The following table
shows which CPU module communications port supports each protocol.

E CPU Modules

T1H-DM1 / T1H-DM1E | T1H-DM1E
Do-more Designer Programming Yes Yes Yes
Modbus/RTU Client (Master) Yes
Modbus/RTU Server (Slave) Yes
Modbus/TCP Client (Master) Yes
Modbus/TCP Server (Slave) Yes
DirectLOGIC RX/WX Client (Master) Yes
DirectLOGIC RX/WX Server (Slave) Yes
K-Sequence Server (Slave) Yes
DirectNET Server (Slave)
HEI Ethernet I/0 Master Yes
SMTP (EMail) Client w/Authentication Yes
Simple Network Time Protocol (SNTP) Client Yes
Do-more/PEERLINK Yes
Do-mare Time Synchronization Protocol (Client, Server, Yes
Alternate Client)
Do-more Logger/UDP Yes
Serial ad-hoc ASCll/Binary Programatic Control Yes
UDP ad-hoc Programmatic Control Yes
TCP Client Programmatic Control Yes
TCP Server Programmatic Control Yes

Blank = Not Supported
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[ |
CPU Specifications
CPU General Specifications
Feature T1H-DM1 T1H-DM1E : I
Total Memory (bytes) 262,144 bytes
n l(-iir’gltjrilrcmmu%lr/ds ) 65,536 instruction words |
V-Memory (words) Configurable up to 65536 (4096 default) Sl
Non-volatile V Memory (words) Configurable up to 65536 (4096 default)
D-memory (DWORDs) Configurable up to 65536 (4096 default)
Non-volatile D Memory (DWORDs) Configurable up to 65536 (4096 default)
R-memory (REAL DWORDs) Configurable up to 65536 (4096 default)
I(\gg{-lzag%gﬁ%gemary Configurable up to 65536 (4096 defaul)
Boolean execution 50 uSec
Stage Programming Yes T1H-DM1
128 per Program code-block; number of code-blocks -
Number of Stages P gcom‘igurable to memory limit
Handheld Programmer No
Programming Software for Windows FREE Do-more Designer - I
Built-In communications ports USB, RS-232 US% ()F}%%%afe‘“%f net |
Program Memory Flash ROM "”"’"”E
i i X, Y, each configurable up to 65536 (2048 default); WX,
Total I/0 points available WY (analog in/out) each configurable up to
65536 (256 default)
Max Number of Local I/0 Modules 16
Local I/0 points available 256
Ethernet I/0 Discrete points 131,072
Ethernet I/0 Analog I/0 Channels 32,768
Max Number of Ethernet slaves per 1
PLC
I/l.J points on Ethernet I/0 32,768 T1H-DM1E
Discrete I/0 Module Point Density 8/16
Number of instructions available >160 >170
Control relays Configurable up to 65536 (2048 default)
Special relays (system defined) 1024
Special registers (system defined) 512
Timers Configurable up to 65536 (256 default)
Counters Configurable up to 65536 (256 default)
System Date/Time structures 8
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|
CPU General Specifications (continued)
Feature T1H-DM1 T1H-DM1E
User Date/Time structures Configurable up to 65536 (32 default)
ASCII String/Byte buffer structures Configurable up to memory limit (192 default)
Madbus Client memary Yes, configurable up t(ljnrgluetrrr\ggsltgpsltz%ejgurlllo} gﬁ] IS&%LIJSIIE:LS 1024 coil bits, 2048 n
DL Classic Client memory Up to memory limit, default 512 X, 512 Y, 512 C, 2048 V
Immediate 1/0 No
Interrupt input (hardware / timed) No
Subroutines Program and Task code-blocks, up to memory limit
Drum Timers Yes, up to memory limit
Table Instructions Yes
Loops FOR/NEXT, WHILE/WEND, REPEAT/UNTIL loops
Math >60 operators and functions: Integer, Floating Point, Trigonometric, Statistical, Logical,
Bitwise, Timing
ASCII Yes, IN/OUT, Serial, Ethernet TCP and UDP; 11 output script commands
PID Loop Control, Built In Yes, configurable to memory limit (over 2,000)
Time of Day Clock/Calendar Yes
Run Time Edits Yes
Supports True Force Yes
Internal Diagnostics Yes
Password security Multi-user, credentialed, session-based security
System error log Yes
User error log Yes
Battery backup Yes (Battery included)

. Do-more Designer V1.2 or newer must be used with these Do-more T1H CPU modules.
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Communications Ports Specifications

Port 1 Specifications (USB)
USB Port: This port has a USB Type B female connector and requires a USB Type A-B cable.

* Do-more programming protocol only

USB Type B Slave Input Specifications

Description Standard USB 2.0 Slave input for programming and online
monitoring only, with built-in surge protection. Not
compatible with older full speed USB devices.

Cables USB Type A to USB Type B:
(ADC part #) USB-CBL-AB3 (3 ft.)
USB-CBL-ABS6 (6 ft.)
USB-CBL-AB10 (10 ft.)
USB-CBL-AB15 (15 ft.)

1
1 L 1 5V Bus Voltage Sense
3 2 D- Data -
2 — 4 3 D+ Data +
4 ov Ground

Port 2 Specifications (Serial)

RS-232 Port: Serial RS-232 multipurpose communications port:
* Full-duplex
* 1024B buffer
® RJ-12 connector

RJ-12 style connector used for:
* Do-more programming protocol
* Modbus RTU Master connections
* Modbus RTU Slave connections
* ASCII Incoming and Outgoing communications

* Custom Protocol Incoming and Outgoing communications

RS-232 Specifications

Description Non-isolated, full duplex RS-232 DTE port used for programming, online monitoring or
can connect the CPU as an ASCII or Modbus RTU master or slave to a peripheral
device. Includes ESD and built-in surge protection.

Baud Rates 1200, 2400, 4800, 9600, 19200, 38400, 57600, and 115200.

+5V Cable Power Source 220mA maximum at 5V, +/- 5%. Reverse polarity and overload protected.

Maximum Output Load (TXD/RTS) | 3K Q, 1,000pf

Minimum Output Voltage Swing +/-5V

Output Short Circuit Protection +/-15mA

Cable Options D2-DSCBL
USB-RS232 with D2-DSCBL
FA-CABKIT

FA-ISOCON for converting RS-232 to isolated RS-422/485
EA-MG-PGM-CBL

3 —"I' I Do-more T1H Series PLC Hardware User Manual, 1st Edition - TIH-DM-M



Chapter 3: Specifications - CPU Modules

1

!

5

B-pin 1 2 Female

Madular Connectar

1 oV Power (-) connection (GND)

2 5V Power (+) connection (220mA max)
3 RXD Receive Data (RS-232)

4 XD Transmit Data (RS-232)

5 RTS Request to Send (RS-232)

6 CTS Clear to Send (RS-232)

Port 3 Specifications (Ethernet)

Ethernet Port: Programming and Modbus TCP Client/Server port with 10/100 Base-T
Ethernet RJ45 connector.

RJ-45 style connector used for:

* Do-more programming protocol

* Modbus TCP Client connections (Modbus requests sent from the CPU)
* Modbus TCP Server connections (Modbus requests received by the CPU)
¢ Ethernet I/O Master

Ethernet Specifications

Description

Standard transformer isolated Ethernet port with built-in surge protection
for programming, online monitoring, Modbus/TCP client/server connections
(fixed IP or DHCP) and Ethernet I/O capabilities.

Transfer Rate

10/100 Mbps

Cables

Use a Patch (Point to Point) cable when a switch or hub is used. Use a
Crossover cable when a switch or hub is not used.

NOTE: The Ethernet port can support all the functions listed above at the same time. However, it is
important to consider the implications to network traffic and network topology. Since there is just one
Ethernet port available, it will not be possible to use multiple functions and have an isolated network for
Ethernet I/0, as is recommended. Utilize the adjustable poll rates of Ethernet I/0 and Modbus TCP Clients
(if auto-polling) to limit the impact on your network.

Crossover Cable
10/BASE-TMO0BASE-TX

ORMMHT

BRMNMHT

BRNAVHT

BLU
=
BLUMHT

Patch (Point to Point) Cable

BRN

BRN

GRMWHT QORMHT ORMHT
1 TD+ TD+ 1 == = 1 TD+ .
2 1D~ ;g: % T T T % E%: A
2 RD+ 2 [0 G |
: ! ¢ o
GRN GRN 12345678
6 RD- RD- g BRNWHT BRMWHT ? RD- 3-pin RJ45
g 8 BRN BRN 5 Connector (8PEC)
RJ45 RJ45 R.J45

NOTE: The above diagram illustrates the standard wire positions in the RJ45 connector. It is recommended
that all 10/100 Base-T cables be Category 5, UTP cables.
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Ethernet 1/0

The TIH-DMI1E CPU’s built-in Ethernet port can be configured as an Ethernet I/O master.
The Ethernet I/O feature allows expansion beyond the local chassis to slave I/O using the
onboard high-speed Ethernet link.

supported are:

¢ H2-EBC100
e T1H-EBC100 (Terminator I/O)
¢ GS-EDRV100 (GS Drives)

The Ethernet I/0 network uses Category 5 UTP cables for cable runs up to 100 meters (328
ft.) with extended distances achieved through Ethernet switches.

n The onboard Ethernet port can support up to 16 slave devices. The slave I/O modules

Ethernet I/0 Example

Stride
Ethernet
Switch

[Do-more T1H-DM1E CPUJ

DirectLOGIC
DL205 1/O with
H2-EBC100
Module

-

C-more Operator
Interface

Terminator /O
with T1H-EBC100
Module

GS
Drive
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PLC | Debug Window Help

@ Disconnect...
B Re-open Session..
@ LinkInfo...

& Device List..

@i Program Check...
B PLCModes..  Ctrl+Shigl+R

System Information...

end

-
% System Configuration...
#  Memory Configuration..,

Set PLC Clock..

Ethernet I/O functionality is enabled through the System Configuration
dialog of Do-more Designer.

Under the PLC drop down menu, select System Configuration. Then, from

the System Configuration window select the CPU Configuration option

under the Configuration Entries column. Finally, left-click the Enable
Ethernet I/O Master checkbox in the Ethernet I/O Master section of the
T1H-DMIE CPU Configuration window as seen below.

# System Configuration

(==

Configuration Entries

. CPU Configuration f—
1/0 Configuration

Meodule Configuration(s)

D] Device Configuration

1/0 Mappings

Memary Configuration

+

H2-DM1E CPU Configuration
Serial Port Mode
The CPU's internal serial port can be used for
programming, for guest protocols, or configured
s a general purpose port and placed under
program control,
(¥ Do-more Programming
(™ K Sequence Server
" Modbus RTU Server (Slave)
" Modbus RTU Client (Master)

" General Purpose

Device Settings. ..

Modbus/TCP Server Configuration

Do-mare CPUs equipped with Ethernet ports can
provide a Modbus/TCP Server.

Server can support a maximum of 16 concurrent
sessions, Use the fewest required concurrent

sessions to reduce scan time and improve scan
consistency.

[ Enable Modbus/TCP Server

Maximum Concurrent Sessions: | 4 1-16

Client Inactivity Tmeout: |60 seconds

TCP Port Number: | 502 (502 is default)

TimeSync Configuration

Do-mare CPUs equipped with Ethernet parts can
automatically synchronize their internal docks,

Select:
‘Disable’ to turn off this feature
‘Client" to listen for TmeSync messages
‘Server' to broadcast TimeSync messages
‘Alternate’ for a dient that reverts to server
if server is offiine.

For servers or alternates, you may specify the
time in seconds between updates.

¥ Disabled

" Client

" Server Update Interval:

© Alernate |50 min
Default Watchdog Timeout

Do-mare CPUs read the value stored in D5T23
{8WatchdogTimeVal) at the top of every scan,
and update the system watchdog timeout value,

The valid range is 50-65535 ms.

Default Tmeout: | 1000 ms

Cancel Help

Ethernet 1/0 Master

CPUs with an internal Ethernet port can use
that pert to cannect to compatible Ethernet
/0 slave devices,

—» [ Enable Ethernet I/0 Master

Secondary Ethernet Connection
CPUs with Ethernet can enable a second
programming connection on a different LDP
port number,

™ Enable Secondary Ethernet Connection

—

For more information on the setup, use and options available with Ethernet I/O, refer to the
Ethernet I/O Master section of Do-more Designer Help File topic DMD0247.
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|
Status Indicators

Do-more TIH CPU modules have multi-color LEDs that are used to visually provide
operational status to the user.

RUN©

Oyss

ROM©

@)
ERR©® X

LED Indicators

ACTIVITY

RS232
SERIAL PORT

TERM Indicator  Status Description
RUN g STOP Green CPU is in RUN Mode
0 RUN -
Yellow Forces are Active
[b} ROM Yellow CPU is updating Non-volatile Memory
m Red CPU Fatal Error
ERR Yellow Low Battery
100 Green Status OK (good)
MBIT Green USB Receive Activit
USB Y
Yellow USB Transmit Activity
X Green RS-232 Transmit Activity
e RX Green RS-232 Receive Activity
] ACTIVITY Green Ethernet Port Activity
10/100 BASE-T icati
ETHERNET PORT 100 MBIT Yellow Ethernet Port ’&%ﬂr%grtgcatmg at 100

In addition to the individual definition of each LED, there are times when the controllers will
use combinations of the LED ON/OFF state and colors to convey status information. The
following combinations use some or all of the LEDs:
* ERR LED is blinking RED for (15 seconds) - Do-more Designer can blink the ERR led for 15
seconds to verify that a communication link is targeting the correct controller.
e All six (6) of the LEDs are ON and the color of each LED is GREEN - indicates the operating
system has started running.
e All'six (6) of the LEDs are cycling through RED and GREEN, in a circular 'chase' pattern -
indicates the operating system is initializing.

* The left-most three (3) LEDs are cycling through RED and GREEN, in a 'bouncing ball' pattern -
indicates the controller is running only the boot loader and is NOT going to load and run the
operating system. The most likely cause is having DIP switch #1 in the ON position.

All six (6) of the LEDs are ON and the color of each LED is RED - indicates the hardware

watchdog timer has expired because the controller's operating system has stopped running.

Mode Switch Functions

TERM
RUN (®) STOP

Do» >

Mode Switch Position

Mode Switch Functions

CPU Action

RUN (Run Program) CPU is forced into RUN Mode if no errors are encountered.
. RUN, PROGRAM and the DEBUG modes are available. In
TERM (Terminal) this mode, the mode of operation can be changed through
the Do-more Designer Software.
STOP (Stop Program) CPU is forced into STOP Mode.
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As mentioned in the previous table, the CPU mode can also be changed through the
programming software if the mode switch is placed in the TERM position. In this position,
the CPU can be changed remotely between the Run and Program modes. For more
information on changing CPU modes through the software, see the “Step 9: Write Project to
the Do-more PLC” section of Chapter] “Getting Started”.

When power is applied to the system, the controller will go through it's power-up sequence
then either stay in Program mode if the mode switch is in the STOP position, or attempt to
go to Run mode if the mode switch is in the RUN position.

If the mode switch is in the TERM position, the controller will return to the last operational
mode before power was lost. For example, if the controller was in Run mode when power was
lost, when power is restored and the mode switch is in the TERM position, the controller will
attempt to return to Run mode.

DIP Switch Specifications

Switch  Switch

Do-more controller's circuit board has a block of DIP switches that are used to perform
various debug and reset operations. The DIP switch settings are only read when the system is
first powered up. Changing the settings of the DIP switches requires that the system
containing the controller be powered down and the CPU removed. The DIP switches can
then be changed as required. The DIP switch block is located on the right side of the CPU
under a small cover. Once
the switches have been set,
the CPU can then be
reinstalled in the system
and powered back up.

The default position for all
of the DIP switches is OFF.
The table below describes
the position and function
associated with each DIP
switch.

DIP Switch Settings

Do-more T1H controllers make

Number Position Function use of combinations of DIP

0 ON Load the last copy of the operating system. SW%tCh settings and the Mode
1 ON Do not load an Operating System, stay in the Booter. switch on the front of the
Disable the hardware watchdog timer - the hardware watchdog is controller to perform two reset
2 N always enabled, but this switch allows the user to override the functions. These reset functions
ability of the Force Watchdog Error (WATCHDOG) and Debug
Mode to generate a Watchdog condition. can only b.e Performed when the
3 ON Disable ability to update the firmware and/or gate array. controller is in the boot loader.
4 ON
5 ON Reserved
6 ON
7 ON Reset the TCP/IP Network Settings to factory default values -
Must be used with DIP #1
Clears everything from the controller (see details in the following
All 8 ON Dages)
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The following sequence describes the steps necessary to perform one of the reset operations.
This combination of DIP switch settings and mode switch manipulation is purposely
complex to prevent these reset operations from being accidentally executed.

Clear only the Network Settings

This reset function will clear ONLY the Network settings, which consists of the Module ID,
Module Name, Module Description, IP Address, Subnet Mask and Gateway Address.

* Begin by powering down the controller.

* Remove the controller from the base and record the location of the DIP switches (so they can be set
back to their original position after the manual reset is finished).

Next set ONLY DIP #1 and #7 ON to perform the Clear Only the Network Settings operation, make
sure all other DIP switches are OFE.

Reinstall the controller in the base.

e Set the controller mode switch to TERM (the center location) and power up the controller.

e At this point the LEFT bank of 3 LEDs should be blinking the 'stay in the boot loader sequence’, that
is, they should be blinking in sequence, from top to bottom then back to the top, alternating between
red and green.

¢ Move the controller mode switch to RUN (to the left).

¢ Move the controller mode switch to TERM (to the center).
¢ Move the controller mode switch to RUN (to the left).

¢ Move the controller mode switch to TERM (to the center).
* Move the controller mode switch to STOP (to the right).

¢ Move the controller mode switch to TERM (to the center) - the LEFT bank of 3 LEDs should now
be ON.

NOTE: If you want to terminate the reset at this point you can do so by moving switch to RUN instead of
STOP or powering down the controller.

* Move the controller mode switch to STOP (to the right) - the RIGHT bank of 3 LEDs should now
be ON.

NOTE: If you want to terminate the manual reset at this point you can only do so by powering down the
controller.

3-10 |

* Move the controller mode switch to TERM (to the center) - the LEFT bank LEDs begin flashing the
power up sequence, and the ROM led should briefly be ON indicating that the data in the ROM is
being rewritten. The LEDs will then begin flashing the 'staying in boot loader’ sequence indicating
the reset is complete.

¢ Power down the controller.
* Remove the controller from the base and return the DIP switches to their original positions.

e Set the controller mode switch to TERM (in the center location).
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Clear All

This reset function will clear everything from the controller, this includes the Network
Settings as described previously, and the System Configuration, Memory Configuration, all
control logic, all Documentation, and all of the User Accounts and Passwords.

* Begin by powering down the controller.

e Remove the controller from the base and record the location of the DIP switches (so they can be set
back to their original position after the manual reset is finished).

Next set all eight of the DIP switches ON to perform the Clear All operation.

Reinstall the controller in the base.
e Set the controller mode switch to TERM (the center location) and power up the controller.

e At this point the LEFT bank of 3 LEDs should be blinking the 'stay in the boot loader sequence',
that is, they should be blinking in sequence, from top to bottom then back to the top, alternating
between red and green.

¢ Move the controller mode switch to RUN (to the left).

¢ Move the controller mode switch to TERM (to the center).
¢ Move the controller mode switch to RUN (to the left).

¢ Move the controller mode switch to TERM (to the center).
* Move the controller mode switch to STOP (to the right).

¢ Move the controller mode switch to TERM (to the center) - the LEFT bank of 3 LEDs should now
be ON.

NOTE: If you want to terminate the reset at this point you can do so by moving switch to RUN instead of
STOP or powering down the controller.

* Move the controller mode switch to STOP (to the right) - the RIGHT bank of 3 LEDs should now
be ON.

NOTE: If you want to terminate the manual reset at this point you can only do so by powering down the
controller.

* Move the controller mode switch to TERM (to the center) - the LEFT bank LEDs begin flashing the

power up sequence, and the ROM led should briefly be ON indicating that the data in the ROM is
being rewritten. The LEDs will then begin flashing the 'staying in boot loader' sequence indicating
the reset is complete.

* Power down the controller.
* Remove the controller from the base and return the DIP switches to their original positions.

¢ Set the controller mode switch to TERM (in the center location).
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Battery Replacement

All Do-more controllers have an onboard battery that maintains the contents of the retentive
memory any time the power to the controller is lost. The battery has an expected lifespan of
three years; after which the battery will need to be replaced. The battery is a standard
CR2032, coin cell battery. AutomationDirect part number: DO-MC-BAT.

n When the controller detects that the battery voltage is too low, and needs to be replaced, the
ERR LED will be YELLOW. When Do-more Designer is online with the controller, the
system-defined location $BatteryLow will be ON as well.

NOTE: Make sure to have a current copy of the Do-more Designer project saved to Disk before performing
this operation.

* Power down the system containing the controller.
¢ Remove the controller from the system.

* Pry open the front cover and remove the battery from it's holder that is located in the
lower left corner. The battery is removed by pushing on the back of the battery to begin
sliding it out of the holder, then pulling it the rest of the way out by the front edge of the
battery. Make note of how the battery is aligned in the holder.

T1H-DM1 and T1H-DM1E
Battery Replacement
Part # DO-MC-BAT

battery is being replaced. This capacitor has a two-hour runtime (minimum), which should be more than

. NOTE: The controller has an onboard capacitor that will maintain the retentive memory contents while the
enough to replace the battery.

* Insert the new battery into the holder, making sure the alignment is correct, and close
the cover.

¢ Reinstall the controller in the system.
* Power up the system containing the controller.

* Verify that the ERR LED is not YELLOW and the system-defined location $BatteryLow
will be OFE
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T1K-08B(-1) /0O Terminal Base

Specification T1K-08B T1K-08B-1
Terminal Type Screw type Spring clamp type
Recommended Torque 20727 _-g_fm;mcn -

Recommended Screwdriver

0.02in. X 0.125in.

Push in on clamp using
screwdriver blade size:

Blade Size 0.5 mm X 3.0 mm) 0.016 X 0.79in. t0 0.032 X 0.16 in.
(0.4 mm X 2 mmto 0.8 mm X 4 mm)
Wire Gauge Size Solid conductor: 25 - 12 AWG Solid conductor: 25 - 14 AWG
Stranded conductor: 26 - 12 AWG™ | Stranded conductor: 26 - 14 ANG*
Weight 135¢ 125¢

*Twist conductors before inserting into gate.

T1K-16B(-1) I/O Terminal Base

Specifications

Specification T1K-16B T1K-16B-1
Terminal Type Screw type Spring clamp type
Recommended Torque 20727 b ggffvlrﬁiimh -

Recommended Screwdriver

0.02in. X 0.125 in.

Push in on clamp using
screwdriver blade size:

Blade Size (0.5 mm X 3.0 mm) 0.016 X 0.79in. t0 0.032 X 0.16 in.
(0.4 mm X 2 mm to 0.8 mm X 4 mm)
Wire Gauge Size Solid conductor: 25 - 12 AWG Solid conductor: 25 - 14 AWG
Stranded conductor: 26 - 12 AWG* | Stranded conductor: 26 - 14 AWG*
Weight 2209 210 ¢

*Twist conductors before inserting into gate.

Ambient Operating Temperature

Environmental Specifications

32°F 10 131°F (0° C to 55° C)

Storage Temperature -4°F to 158° F (-20° C to 70° C)
Ambient Humidity 5% to 95% (Non-condensing)
Atmosphere I(\IL?chz[]c;?ive gases. The level of environmental pollution = 2

Vibration Resistance

MIL STD 810C. Method 514.2

Shock Resistance

MIL STD 810C. Method 516.2

Voltage Withstand

1500 VAC, 1 minute

Insulation Resistance

500 VDC, 10 MQ

NEMA 1CS3-304
Impulse Noise 1 us, 1000V

Noise Immunity FCC class A
RFI (144 MHz, 430 MHz 10W, 10 cm)
Agency Approvals UL E185989, CE, FCC class A
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T1K-08B, T1K-08B-1

T1K-16B, T1K-16B-1
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[
T1K-01AC, T1K-01DC Power Supply
Specifications
Specification T1K-01AC T1K-01DC

Input Voltage Range 110 /220 VAC (85 - 264 VAC) 12/24 VDC (10.8 - 26.4 VDC)

Input Frequency 50/ 60 Hz (47-63 Hz) -

Maximum Power 50 VA 20W
Maximum Inrush Current 20A 10A
Insulation Resistance >10 MQ @ 500 VDC

Voltage Withstand (Dielectric) 1 min. @ 1500 VAC between primary, secondary and field ground

Auxiliary 24 VDC Supply 300 mA maximum -

Output 1: Voltage 5.25 VDC (5.00 - 5.50 VDC) 5.25 VDC (5.00 - 5.50 VDC)
ge}glg%ower Current g; %% AA nnlgimﬂnnl (see note) 2.0 A maximum

Supplied Ripple 5% maximum 5% maximum

Output 2: Voltage 24 VDC (20.0-28.0 VDC) -

24VDC Current a; 300 mA maximum )

Base Power b) 500 mA maximum (see note)

Supplied Ripple 10% maximum -

Replacement Terminal Block -

Phoenix Contact MVSTBW 2.5/4-ST-5.08 BK

MVSTBW 2.5/6-ST-5.08 BK

Fuse 1 (Primary) not replaceable

. NOTE: 500 mA @ 24 VDC is achieved by lowering the 5 VDC to 1.5 A from 2.0 A.

Environmental Specifications

Ambient Operating Temperature

32°F to 131°F (0° C to 55° C)

Storage Temperature -4° F to 158° F (-20° C to 70° C)
Ambient Humidity 5% to 95% (Non-condensing)
Atmosphere No corrosive gases. The level of

environmental pollution = 2 (UL 840).

Vibration Resistance

MIL STD 810C. Method 514.2

Shock Resistance

MIL STD 810C. Method 514.2

Voltage Withstand

1500 VAC, 1 minute

Insulation Resistance

500 VDC, 10 MQ

Noise Immunity

NEMA 1CS3-304

Impulse Noise 1 us, 1000 V

FCC class A

RFI (144 MHz, 430 MHz 10 W, 10 cm)
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i

100-260V~
50.60Hz 50VA

120240V —
20

-

T1K-01DC T1K-01AC

(@ PULL TO UNLOCK @ PULL TO UNLOCK

T1K-01DC T1K-01AC

Power Supply #1

Note: Use the T1IK-01AC 24 VDC auxiliary supply or an external user
supply for modules that require an external 24 VDC.

Important Power Budget Note: For each power supply in a system
make sure the current required by the CPU and I/0 modules does
not exceed the current supplied at both 5 VDC and 24 VDC (if using
the 24 VDC auxiliary supply).
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B
Calculating the Power Budget

Managing the Power Resource

When determining the types and quantity of I/O modules to be used in the Do-more T1H
Series PLC system, it is important to remember there is a limited amount of power available
from the power supply. A chart is provided to help you easily see the amount of power
available with AC and DC power supplies. At the end of this section you will also find an
example of power budgeting and a worksheet showing sample calculations.

A\

If the chosen 1/0 exceeds the maximum power available from the power supply the problem
is corrected by simply adding another power supply .

WARNING: It is extremely important to calculate the power budget correctly. If you exceed the power
budget, the system may operate in an unpredictable manner which may result in a risk of personal
injury or equipment damage.

Power Supply Specifications
The following chart shows the amount of current supplied by the Terminator I/O power
supply. Use this to calculate the power budget for your system. The Auxiliary 24 V Power
Source mentioned in the table can be used to power field devices or modules that require an

external 24 VDC.
Auxiliary Auxiliary
AC Power SSuVDI(i:egui:%I}\ 24 \VDC Power | DC Power SsuVDI(i:eﬁui:lr%l}\ 24 IDC Power
Supply ';Fmernal) Source Current Supply ?Fmernal) Source Current
Supplied in mA Supplied in mA
T1K-01AC 2000 300
T1K-01AC (see Note) 1500 500 T1K-01DC 2000

Note: A max. of 500 mA @ 24 VDC can be achieved by lowering the 5 VDC to 1500 mA

Power Supply #1

Power Supply #2

NOTE: Important about Power Supplies - One power supply is required in the leftmost component position
(Power Supply #1), as shown above. Additional power supplies should be added between I/0 modules as
necessary to meet power budget requirements. Each power supply powers the modules to its right, but is
interrupted by the next power supply. It is not mandatory to have a power supply in the leftmost position
on an expansion rack.

The system shown above: Power Supply #1 powers the CPU module and the two I/0 modules to its right.
Power Supply #2 powers the remaining five I/0 modules. This is only an example and the power budget
requirements vary depending on the I/0 modules used.
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Module Power Requirements
This chart shows the amount of maximum current required for each of the Do-more T1H
PLC modules. Use this information to calculate the power budget for your system. If an
external 24 VDC power source is required, you can use the built-in 24 VDC auxiliary supply
as long as you do not exceed the power budget. If any device is connected to the Controller's
serial port that uses the 5 VDC supply pin, be sure to include the device's power
consumption in your 5 VDC power budget calculation.

Terminator Module Power Consumption

Module 5VDC (mA) | 24 VDC (mA) Module 5VDC (mA) | 24 VDC (mA)
CPU Modules Analog Input Modules
T1H-DM1 250 0 T1F-08AD-1 75 50 (see note 1)
T1H-DM1E 275 0 T1F-16AD-1 75 50 (see note 1)
DC Input Modules T1F-08AD-2 75 50 (see note 1)
T1K-08ND3 35 0 T1F-16AD-2 75 50 (see note 1)
T1K-16ND3 70 0 T1F-16RTD 150 0
AC Input Modules T1F-14THM 60 70 (see note 1)
T1K-08NA-1 35 0 Analog Output Modules
T1K-16NA-1 70 0 T1F-08DA-1 75 150 (see note 1)
DC Output Modules
TIK-08TD1 100 200 (seenote 1) | 1 OOAT & 130 (see note 1)
T1K-08TD2-1 100 0
TIH-08TDS 200 0 T1F-08DA-2 75 150 (see note 1)
T1K-16TD1 200 400 (see note 1) : }
TIKIGTDE 200 9 T1F-16DA-2 75 150 (see note 1)
AC Output Modules Combination Analog Modules
T1K-08TA 250 0 -~ _ 60 (see note 1
T1K-16TA 450 0 TIF-8ADADAT & and 2)
T1K-08TAS 300 0

T1F-8AD4DA-2 75 70 (see note 1

Relay Output Modules ( )
T1K-08TR 350 0 Specialty Module and other devices
TIKA6TR 700 T1H- CTRIO 400 0
T1K-08TRS 400 0

Note 1: Use TIK-01AC 24 VDC auxiliary supply or external user supply.
Note 2: 60 mA plus 20 mA per output loop

S NOTE: Important Power Budget - For each power supply in a System, make sure the current required by the CPU
— module and 1/0 modules does not exceed the current supplied at both 5 VDC and 24 VDC.
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[
Power Budget Calculation Example
The following example shows how to calculate the power budget for a Do-more T1H Series
PLC system.
PLC
5VDC (mA) 24 VDC (mA)
Power Supply #1 Part Number Required Required
Power Supplied T1K-01AC 2000 300
CPU T1H-DM1E 275 0
Module T1K-16NA-1 70 0
Module T1K-16TA 450 0
Maximum power required 795 0
Remaning power available 2000-795 = 1205 300-0 =300
5VDC (mA) 24 VDC (mA)
Power Supply #2 Part Number Required Required
Power Supplied T1K-01AC 1500 500
Module T1K-08AD-2 75 50
Module T1K-08AD-2 75 50
Module T1K-16TD1 200 400
Module T1K-08TR 350 0
Module T1K-08ND3 35 0
Maximum power required 735 500
. . 500-500=10
Remaining power available 1500-735 = 765 (see note 1)

Note 1: An external user power supply must be used if the 24 VDC current requirement exceeds the TIK-01AC 24
VDC auxiliary supply.

1. Fill in the information for the CPU, I/O modules, and any other devices that will use
system power, including devices that use the 24 VDC output. Devices which fall into the
“Other" category are devices such as an operator interface which also has power
requirements but do attach as a module to the system.

2. Add the current columns starting with the CPU and put the total in the row labeled
"Maximum power required".

3. Subtract the row labeled “Maximum power required" from the “Power Supplied". Place the
difference in the row labeled “Remaining Power Available".

4. If “Maximum Power Required"” is greater than “Power Supplied” in either of the two
columns, the power budget will be exceeded. It will be unsafe to use this configuration and
you will need to restructure your configuration.
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Notes:
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Discrete 1/0 Modules Overview

There are 15 discrete I/O modules available. The specifications and wiring diagrams for these
modules are found in this chapter. Each discrete I/O module is identified as an “Input” or
“Output” module using the color coding scheme shown below. A blue dot on the front panel
signifies an Input module and a red dot signifies an Output module.

Discrete Input Modules

e - || Wy Discrete Input Modules H

Module Type Numb f

(Blue:Input) | Part Number l'l';‘plﬁ; 0 Description See Page
;! T1K-08ND3 8 Sinking/Sourcing DC Input 5-4
....... T1K-16ND3 16 Sinking/Sourcing DC Input 5-6
LS L T1K-08NA-1 8 AC Input 5-8
: — T1K-16NA-1 16 AC Input 59

Discrete Output Modules
Number of -

Discrete Output Modules Part Number Outputs Description See Page
T1K-08TD1 8 Sinking DC Output 510
e - T1K-16TD1 16 Sinking DC Output 5-11

Module T .
T1K-08TD2-1 8 S DC Output 5-12
Part Numher e ( ) Modle Type ourcing UL Uutpu

(Red: Output) T1K-16TD2-1 16 Sourcing DC Output 5-13
T1H-08TDS 8 Isolated Sinking/Sourcing DC Output 5-14
T1K-08TA 8 AC Output 5-15
T1K-16TA 16 AC Output 5-16
T1K-08TAS 8 Isolated AC Output 517
T1K-08TR 8 Relay Output 5-18
T1K-16TR 16 Relay Output 5-19
T1K-08TRS 8 Isolated Relay Output 5-20

/i\ WARNING: The T1H Series PLC does not support any Hot-Swap features.
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[ |
T1K-08ND3 - DC Input

Inputs Per Module 8 (sink / source)
Commons Per Module | £t 0Lt . B bl comected ‘ '
Operating Voltage 12 - 24 VDC T1K-08ND3 ( )
Input Voltage Range 10.8 - 26.4 VDC min. / max.
Peak Voltage 30 VDG
Input Current (Typical) 4mA @12 VDC, 8.5 mA @ 24 \\DC
Input Impedance 2.8 KQ 01 23 4 5 6 7
ON Voltage Level >10.0 VDC
OFF Voliage Level <2.0VDC
H Min. ON Current 4 mA
Max. OFF Current 0.5 mA
OFF to ON Response 2 - 8 m., Typical: 4 ms
ON to OFF Response 2 - 8 ms, Typical: 4 ms
Base Power Requirements | 35 mA @ 5VDC
Status Indicators Logic Side
Weight 70g
Input points
Note: olololololeo]o
External Power,
. Sink Module 0[11213]4]5]6]7
Points Derating Chart Configuration PLYIETRIQIYIYID
- Shown pppbydh]
5] 11T LITT

— N olololo]olo]o]o +
2 — - — 1o_
] 12-24 VDC - COM 0 COM 1 T 1/2D§4
0 R A —— ) ArIrr i
0 10 20 30 40 50 55°C 1 1 | I I N
32 50 68 86 104 122 131°F Commons

Ambient Temperature (°C/°F)

V0 and V 1 supply 24 VDC @]@|@|@ @|@|@|@
or 0 VDC if Internal Power
Jumper is selected Vo V1
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i

Jumper Selection

External Power
Equivalent Input Circuit

MODULE ; vo A
Sink Module source | |[Q O ||© ©0 00 . Vﬂ Internal Module Circuitry I :
External Power npu T ‘
l s .
| N To LED!
MODULE SWKL{ ov S E ‘
Source Module SOURCE s L_”_l [ 0 7p17|cialilsioliaﬁot .
External Power ource—
12-24 VDC
MODULE Internal Power MODULE
SOURCE source | [©©
s B
Source Module | Internal Module Sink Module | pomal
Internal Power Circuitry Internal Power , Circuitry
Field COM 24 VvDC Intemal Field COM ' 24 VDC Intemal
Device L e e e oo Device R

Do-more T1H Series PLC Hardware User Manual, 1st Edition - TIH-DM-M I 5—5



Chapter 5: Specifications - Discrete I/O Modules

[ |
T1K-16ND3 - DC Input

Specifications

Inputs Per Module 16 (sink / source) - :

Commons Per Module Fri(tt ;?(?vv\ygrrz'f,’alls|01lzg%(%s(.4inpttesr'n/aﬁgrgb)nnected | et = ( )

Operating Voltage 12-24VDC

Input Voltage Range 10.8 - 26.4 VDC min. / max.

Peak Voltage 30 VDC ll

Input Current (Typical) 4mA @12 VDC, 8.5 mA @ 24 VDC AR OAOBOB30608064

Input Impedance 2.8KQ s

ON Voltage Level >10.0 VDC

OFF Voltage Level <2.0VDC

H Min. ON Current 4 mA

Max. OFF Current 0.5 mA

OFF to ON Response 2 - 8 ms, Typical: 4 ms

ON to OFF Response 2 - 8 ms, Typical: 4 ms

Base Power Requirements | 70 mA @ 5 VDC

Status Indicators Logic Side

Weight 160 g

Input points
(o]o]ololo]olo]o]oolo]olo[o]o]e
[o[1]2[3[4]5]6] 7| 8[9[o[1Th2[3[14]15
R nnnrrrrr e
PECEL LT EEEEEL
Points Derating Chart T T T T T T T T T ]
16 L . [o[olelololelololoololelelolo]@ +L+

2 2
—~ [ CcomMO0 [ cOM1 | COM2 [ COM3 | =
g g
1 1

12— -~ -~ T
- [ P TgIg oI Ty QI TgTpIggmgly |
8_

— 12-24 VDC Commons 12-24 VDC

] (@ N@|®|®|®|®|®|®W®T®W®I®I®I®I®I®\
0 T T T T T [ vo | v1 [ v2 | |

302 ;8 gg gg 14004 15202 15351 g V0 3 supply 24 VDO or
0 VDC if Internal Power

Ambient Temperature (°C/°F) Jumper is selected
Note:
External Power,
Sink Module
Configuration
Shown
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i

Jumper Selection

External Power
Sink Module Equivalent Input Circuit
MODULE External Power .. RIEEE

SOURCE| |[OO |[|O OO OO OO0 OO0 :\/O—\/S Internal Module Circuitry

Input

WHEREER .
\
SinkLE

Source Module

T
MODULE External Power : ‘ QOM
SOURCE m O0O0OO0O0O00O0O0 /Source;_H—Jr‘
12-24 VDC
>0
MODULE Internal Power MODULE
- SRR - g s
® ®
[snc]|loo 00O O0O0OOOO|[ext mOOOOOOOOO
Source Module | Intermal Module Sink Module | Interal Module
Internal Power Circuitry Internal Power Circuitry
v oL
Field COM 24 VDG Intemal Field COM ' 24 VDC Intemal
Device Ctc Tt Device S,
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[
T1K-08NA-1 - AC Input
Inputs Per Module 8
Commons Per Module 2, 4 pts. / com. (isolated)
Operating Voltage 90 - 120 VAG, 47 - 63 Hz | - Q
Input Voltage Range 80 - 132 VAC, 47 - 63 Hz min. / max. TIK-08NA-1
8 mA @ 100 VAC (50 Hz
it Gt o o TERRREE
15 mA @ 132 VAG (60 Hz ol - I
Input Impedance 14 KQ @ 50 Hz, 12 KQ @ 60 Hz % A A2 ALt
ON Current / Voltage >6mA @75 VAC
OFF Current / Voltage <2.0mA @20 VAC
OFF to ON Response <40 ms
ON to OFF Response <40 ms
Base Power Requirements | 35 mA @ 5VDC
Status Indicators Logic Side
Weight 70g
Input points
ElEIEEREEREE
[o]1]2]3]4]5]s6]7
, Rnrinnrinr
Points Derating Chart l L (L J) l (L J) J)
= A
6 —|
4 90-120 VAC FEIEEEEEE
. COM 0 COM 1 90-120 VAC
= DIUTRTOVTRIITY
0 J J ! I Tl Commons
0 10 20 30 40 50 55°C
32 50 68 86 104 122 131°F

Ambient Temperature (°C/°F)

ololololo]o]o]o]
Vo vi |

V0, V 1 not used with AC Input Modules

Equivalent Input Circuit
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|
T1K-16NA-1 - AC Input
Specifications
Inputs Per Module 16
Commons Per Module 4, 4 pts. / com. (isolated)
Operating Voltage 90 - 120 VAC, 47 - 63 Hz
Input Voltage Range 80 - 132 VAC, 47 - 63 Hz min. / max.
T0 A @ 100 VG [60 1
m V4
it iz 12 mA @ 132 VAC (50 Hz
15 mA @ 132 VAC (60 Hz
Input Impedance 14 KQ @ 50 Hz, 12 KQ @ 60 Hz
ON Current / Voltage > 6 mA @ 75 VAC e r e nanaars
OFF Current / Voltage <2.0mA @ 20 VAC e 2 S o S AR
OFF to ON Response <40 ms
ON to OFF Response <40 ms
Base Power Requirements |70 mA @ 5VDC
Status Indicators Logic Side
Weight 120 ¢
Input points
oloJo[o]o|o[o]e]o[e]o]o]o]o]e]e
REBRUEOROOREEE
] PEELETEL LT LT
12 —
Z O O
8 FEERE EREEEEREREE EEEE
4 coMo [ com1 | com2| com3s
. P RIFTR 3T PIGTIpIFToIpTy
0 T T T T T I
0 10 20 30 40 50 55°C 90-120 VAC Commons 90-120 VAC
32 50 68 86 104 122 131°F
Ambient Temperature (°C/°F) @|@|@|@ @|@|@|@ @|@|@|@|@|@|@|@
V0 V1 v2 | vs3

V 0-V 3 not used with AC Input Modules

Equivalent Input Circuit

> ®
90-120 vAC COM
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=
T1K-08TD1 - DC Output

Specifications

Outputs Per Module 8 (sink)
Commons Per Module 2 internally connected
Operating Voltage Range 6 - 27 VDC
Output Voltage Range 5-30 VDC min. / max.
Peak Voltage 50 VDC
Max. Load Current 1A/ pt., 4A/ common
Max. Leakage Current 15 uA @ 30 VDG
ON Voltage Drop 03VDC@1.0A
Max. Inrush Current 2A for 100 ms
H OFF to ON Response <10 us
ON to OFF Response <60 us
Base Power Requirements | 100 mA @ 5 VDC
External Power Required 200 mA max. @ 20 - 28 /DG
Status Indicators Logic Side
Error Status Indicators 24V ON = low external power
(LEDs) FU1/FU2 ON = fuse 1 or fuse 2 blown
Fuses (User Replaceable) |2, (6.3 A, 250 V / common), (4 pts. / fuse)
T1K-FUSE-1 NQ3 - 6.3 SOC corp.
Weight 85¢9
Points Derating Chart
8 0.5A
.7 Norss
4 —] 1.0A
27 12-24 VDC
0 T T T T T
0 10 20 30 40 50 55°C
32 50 68 86 104 122 131°F

Ambient Temperature (°C/°F)

24VDC

‘ T1K-08TD1 ! 2

24V FU1

Fu2

ll 2| 3 4 5

0 1 2 3 4 5 6 7

Output Points

©

00|00

2|13|4|5

]
PlY Qg

S =B
 ER=E
 ER=RE

EIEEEEEE

COMO0 COM 1

e S

FIEII B

[
1
)

Commons

rEEEREEER

Equivalent Output Circuit

VO V1

V 0-V 1 internally connected
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T1K-16TD1 - DC Output

Specifications

20y
Uz FUs
23A56759|D‘H|2|M|5

0 1 2 3 4 5 6 7 8 910 11 12 13 14 15

2OV Swe SN == -

w@aswewllbds @IS ws e\

Outputs Per Module 16 (sink)

Commons Per Module 4 internally connected
Operating Voltage Range 6-27 VDC

Output Voltage Range 5 - 30 VDC min. / max.
Peak Voltage 50 VDC

Max. Load Current 1A/ pt.,, 4A/ common
Max. Leakage Current 15 uA @ 30 VDC

ON Voltage Drop 0.3VDC@1.0A
Max. Inrush Current 2A for 100 ms

OFF to ON Response <10 us

ON to OFF Response <60 us

Base Power Requirements | 200 mA @ 5 VDC
External Power Required 400 mA max. @ 20 - 28 VDC
Status Indicators Logic Side

Error Status Indicators
(LEDs)

24V ON = low external power
FU1 /FU2 ON = fuse 1 or 2 blown
FU3 / FU4 ON = fuse 3 or 4 blown

Fuses (User Replaceable)
T1K-FUSE-1

4, (6.3 A, 250 V/ common), (4 pts. / fuse)
NQ3 - 6.3 SOC corp.

Weight

40¢

Points

Derating Chart

Output Points
D|0(0|0|0|0|0 |00

6|7 1011[12[13[14[15

16

2
0
g

= (Q

—F=[o

gl PlYYIFIgGD

- e|w[e
— =~ [e
= )

0 T T T

0 10 20 30
32 50 68 86

Ambient Temperature (°C/°F)

8[9
Wiy
\0.4A
0.5A I O
12-24 VDC
0757 i PR PP R ERERE R EREE
10A COMO| COM1| COM2 | COM3
'I IR NrrIrrrrie
I I 1 1 1 1 1 11 1 1 1 1 1 1 1 |
40 50 55°C _I Commons
104 122 131°F
+l—@|®|®|® ololo[olo]o[o]o]o]o]o]o

Vo V1 V2 V3

V 0 -V 3 internally connected

Equivalent Output Circuit
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W
T1K-08TD2-1 - DC Output

Outputs Per Module 8 (source) =
Commons Per Module 2 internally connected :
Operating Voltage Range 12 - 24 VDG ' e ITVELS ( )
Output Voltage Range 10.8 - 26.4 VDC min. / max. N O
Peak Voltage 50 VDC
Max. Load Current 1A/ pt.,, 4A/common ll
Max. Leakage Current 15 uA @ 26.4 VDC o 1 2 sl BEE
ON Voltage Drop 1.2VDC@1.0A
Max. Inrush Current 2A for 100 ms
H OFF to ON Response <10 us
ON to OFF Response <05 ms
Base Power Requirements | 100 mA @ 5 VDC
Status Indicators Logic Side
f["_é’l;sﬁta'”s Rl FU1/ FU2 ON = fuse 1 or fuse 2 blown
Fuses (User Replaceable) |2, (6.3 A, 250 V / common), (4 pts. / fuse) Output Points
T1K-FUSE-1 NQ3 - 6.3 SOC corp. olololololololo
Weight 100 ¢ ol[1[2]3l4a]5]6]7
DIVIQIEIRI T
. Derating Chart »
rone ron l ARREREERE )
_ ' 12-24 VDC COMO COM 1 "~ 12-24VDC
= jnnnrnnnnglk
N _ Commons
2 |
o N N — ololo]elololo]@

0 10 20 30 40 50 55°C ov ov
32 50 68 86 104 122131°F
Ambient Temperature (°C/°F)

V 0-V 1 internally connected

Note: Apply the 0 V label that comes with the 1/0
module to I/O base terminal points V 0-V 1 to
properly identify the 0 VDC terminal points.

Equivalent Output Circuit

oV
VO0-V1
Output ( ) Optical Isolator
L ¢ e, L

12-24 VDC CoM Other Circuits
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T1K-16TD2-1 - DC Output

Outputs Per Module 16 (source) A |
Commons Per Module 4 internally connected D [ )
Operating Voltage Range 12-24VDC i o
Output Voltage Range 10.8 - 26.4 VDC min. / max. =
Peak Voltage 50 voe
Max. Load Current 1A/ pt,, 4A / common (subject to derating) 01230 4 capelr ORI RIRI2 RSl
Max. Leakage Current 15 uA @ 26.4 VDC =T
ON Voltage Drop 1.2VDC@1.0A
Max. Inrush Current 2A for 100 ms
OFF to ON Response <10 us
ON to OFF Response <05 ms
Base Power Requirements | 200 mA @ 5 VDC
Status Indicators Logic Side
Error Status Indicators FU1/FU2 ON = fuse 1 or 2 blown
(LEDs) FU3 / FU4 ON = fuse 3 or 4 blown
Fuses (User Replaceable) | 4, (6.3 A, 250 V / common), (4 pts. / fuse)
T1K-FUSE-1 NQ3 - 6.3 SOC corp.
Weight 140 g
Output Points
[@[@@@@@@@@@@@@@ 4{1_
[o[ 1 2[ 3[4] 5] 6] 7[ 8] oftof1[i23[1
Derating Chart rinnnnrirnnnnne e
Ponts 05A 12-24 VDC * E é* +++ + 12-24 VDC
0.75A Py 1 d
12 7] ,l _ FRERAE R EREEEREEEEREE l_ l_
oA - COMO [ coM1 | cOM2 | COM3
i | SR nnnnnnnnnnnn R E
4 Commons
° 0 1|0 2|0 :;0 4|0 5|0 55°C ———[o[o]e]o[o]e]e]o]o[o]o]e[o]o]e]
32 50 68 8 104 122131°F [ ov |~ ov [ ov | ov |
Ambient Temperature (°C/°F) V0 -V 3 internally connected

Note: Apply the 0 V label that comes with the | / O
module to |/ O base terminal points V 0-V 3 to
properly identify the 0 VDC terminal points.

Equivalent Output Circuit

——
12-24 VDC coM Other Circuits
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Chapter 5: Specifications - Discrete I/O Modules

B
T1H-08TDS - Isolated DC Output

Specifications

Outputs Per Module 8 (sink / source)
Commons Per Module 8 (isolated)
Operating Voltage Range | 5- 36 VDC
Max. Voltage 36 VDC
Output Clamp Voltage 40 VDG
Max. Load Current (Zé)/cptté,ggo%)/ module, 32°F to 140°F
E%?g&%f; Over Current Output trips at 6 A min., 12 A max.
Max. Load Voltage 36 VDG
Max. Leakage Current 75 uA
Max. ON State Voltage Drop| 0.3VDC @ 2.0A,0.15V@1A
Inrush Current 5A for 20 ms
OFF to ON Response <3 us
ON to OFF Response <100 us
Base Power Requirements | 200 mA max.
Between Tjunction = 302° F to 374° F
Thermal Shutdown (150° C 10 196° 0
Over Temperature Reset Thermal shutdown temp. minus 5° F (15°C)
Status Indicators Logic Side
Weight 93.6 ¢

Equivalent Output Circuit

Sourcing (High Side Switching)

Inernal Module Circuitry

,,,,,,,,,,,,,,,,,,,,,,,,,

Isolated '
DC

P/S |

Opto Isolator '

******

" TolED:

Sinking (Low Side Switching)

Inernal Module Circuitry

,,,,,,,,,,,,,,,,,,,,,,,,,

‘ T

Output Points

S

%)
2

0

@
2

0

@
3

0

%)
3

0

Q
4

0

%)
4

gjojo

@ @
6
0
5-36VDC|

1
0l0

L| Sourcing

5-36vDC Sinking
Commons

ololololo]o
c2[c3c3|calca[cH
0l0[0]0[o0]o

colco

gla

’ —USERBUS1—| —USERBUSZ—‘

EIEEEEEEEEEEEEEEE

No connection: The 8 User Bus 1 terminals are
bussed together. The 8 User Bus 2 terminals are
also bussed together.

Note: Apply the labels that come with the I/O
module to the I/O base to properly identify the
terminal points.
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Chapter 5: Specifications - Discrete I/O Modules

|
T1K-08TA - AC Output
Outputs Per Module 8 SR .
Commons Per Module 2, 4 pts. / common (isolated) l - Q
Operating Voltage Range 17 - 240 VAC (47 - 63 Hz) Takoems
Output Voltage Range 15 - 264 VAC (47 - 63 Hz) min. / max. J L
Max. Load Current 1A/ pt., 4A / common (subject to derating) Illllll.
ON Voltage Drop 1.5 VAC @ > 50 mA, 4.0 VAC @ < 50 mA of 1| 2| 3| 4| s 6| 7
Max. Leakage Current 4 mA @ 264 VAC D28 4 9 6 7
Max. Inrush Current 10 Afor 10 ms
Min. Load 10 mA
OFF to ON Response <1ms
ON to OFF Response <1ms+1/2 cycle
Base Power Requirements | 250 mA @5 VDC
Status Indicators Logic Side
Error Status Indicators FU1 ON = fuse 1 blown
(LEDs) FU2 ON = fuse 2 blown
Fuses (User Replaceable) | 2, (10 A, 250 V / common), (4 pts. / fuse)
T1K-FUSE-2 5x 20 mm type
Weight 140 ¢ Output Points
2]12]1%)[%]|2]1%]|%]%)
o|1]2 34567
Points Derating Chart m m [i] m m [i] m m
6 ] \ 0.75A
4 1.0A olololololele]o
2 | 17-240 VAC COM 0 COM 1 17-240 VAC
0 T T T T T ?[@Wl@@l?l?l?
0 10 20 30 40 50 55 ‘;C Commons
32 50 68 86 104 122 131°F
Ambient Temperature (°C/°F)
ololo]olele]olo
VO V1

Equivalent Output Circuit

17-240 VAC

V 0-V 1 not used with AC Output Modules
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Chapter 5: Specifications - Discrete I/O Modules

[
T1K-16TA - AC Output
Specifications
Outputs Per Module 16 : =
Commons Per Module 4, 4 pts. / common (isolated) . =i i
Operating Voltage Range | 17 - 240 VAC (47 - 63 Hz) M
Output Voltage Range 15 - 264 VAC (47 - 63 Hz) min. / max.
Max. Load Current 1A/ pt.,, 4A/ common (subject to derating)
ON Voltage Drop 1.5 VAC @ > 50 mA, 4.0 VAC @ < 50 mA
Max. Leakage Current 4 mA @ 264 VAC
Max. Inrush Current 10 A for 10 ms
Min. Load 10 mA
OFF to ON Response <1ms
ON to OFF Response <1ms+1/2 cycle
Base Power Requirements | 450 mA @ 5VDC
Status Indicators Logic Side
Error Status Indicators FU1/FU2 ON = fuse 1 or 2 blown
(LEDs) FU3/ FU4 ON = fuse 3 or 4 blown
Fuses (User Replaceable) | 4, (10 A, 250 VV / common), (4 pts. / fuse)
T1K-FUSE-2 5 x 20 mm type
Weight 190 g

Derating Chart

Points

Output Points

@@@@@@@@@I@

6[7]8 10111213145

16 05A i E] EJ PLPIGE Y
&7 olo[o]o]o[elo]o[o]eo]e
4 108 COM1| COM2[ CcOM3
PN rrirr
0 T T T T T cl;l | S S S —
0 10 20 30 40 50 55°C - ommons

32 50 68 86 104 122131°F 17-240 VAG 17-240 VAC
Ambient Temperature (°C/°F) [8{®|®|®|®|®|®|®I®W®{®|®|®|®|®|®\
vo | vt [ v2 [ v3 |

V 0 -V 3 not used with AC Output Modules

Equivalent Output Circuit

Output +V '

' To LED

Optlcal Isolator '
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Chapter 5: Specifications - Discrete I/O Modules

T1K-08TAS - Isolated AC Output

Outputs Per Module 8 ; —
Commons Per Module 8, 1 pt. / common (isolated) i
Operating Voltage Range 17 - 240 VAC (47 - 63 Hz) ' M
Output Voltage Range 15 - 264 VAC (47 - 63 Hz) min. / max. - C
Max. Load Current 2A / pt. common (subject to derating)
ON Voltage Drop 1.5 VAC @ >50 mA, 4.0 VAC @ <50 mA
Max. Leakage Current 4 mA @ 264 VAC
Max. Inrush Current 10 A for 10 ms
Min. Load 10 mA
OFF to ON Response <1ms
ON to OFF Response <1ms+1/2 cycle
Base Power Requirements | 300 mA @5 VDC
Status Indicators Logic Side
) FU1 /FU2 ON = fuse 1 or 2 blown
Error Status Indicators FU3 / FU4 ON = fuse 3 or 4 blown
(LEDs) FU5 / FUB ON = fuse 5 or 6 blown
FU7 / FU8 ON = fuse 7 or 8 blown
Fuses (User Replaceable) | 8 (10 A, 250V / common), (1 pt. / fuse) Output Points
T1K_'FUSE'3 NU3-10 SOC Corp. [o]o]e]e]e]o]o]o]o]e]e]e[o]o]o]e
Weight 190 ¢ o[ [ 2] [3] (4] [5[ [6] |7
[D[DDDDDDD[E}DE}DE}DE}D

Derating Chart * * *
Points

1.0A

FlRE R RREERE R R R REEE
6 1.5 colc1lc2lc3lc4alcslicelcT|
o[o[o[o[o[o]o[o]g[o]g0[g[o[g[o

47 208 % Commons
17-240 VAC
| | [@{@\/l?@!@l@\lﬁl@{l@}@v{?|®!®|®\|/®3|®}

0 10 20 30 40 50 55°C

32 50 68 86 104 122 131°F V 0 -V 3 not used with AC Output Modules
Ambient Temperature (°C/°F)

0 T T T

Note: Apply the labels that come with the I/O
module to the I/O base to properly identify the
terminal points.

Equivalent Output Circuit

To LED
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Chapter 5: Specifications - Discrete I/O Modules

B
T1K-08TR - Relay Output

Outputs Per Module 8 T——
Output Type Relay Form A (SPST) normally open ' — -
Commons Per Module 2, 4 pts. / common (isolated) | o ( )
Operating Voltage Range | 6 - 240 VAC (47 - 63 Hz), 6 - 27 VDC F?J iz
5 -264 VAC (47 - 63 Hz) min. / max.
Output Voltage Range 5-30 VDC min / max . l.
Max. Load Current 2A/ pt., 8A / common of 1| 2 3| 4| 5| 6 7
Max. Leakage Current 0.1 mA @ 264 VAC 01 23 45 67
Max. Inrush Current 6A for 10 ms. / pt.; 20 A for 10 ms / common
Min. Load 5mA@5VDC
OFF to ON Response <15ms
ON to OFF Response <10 ms
Base Power Requirements | 350 mA @ 5 VDC
Status Indicators Logic Side
Error Status Indicators FU1 ON = fuse 1 blown
(LEDs) FU2 ON = fuse 2 blown
Fuses (User Replaceable) |2 (10 A, 250 V / common), (4 pts. / fuse) ;
T1K-FUSE-2 5 x 20 mm type Output Points
- o|o|o|v|v|0|0|®
Weight 1109 ol1|2(3[4[56]7
DI W{W]L G
Typlcal Relay Life (Operations) [L]
at Room Temperature
TVoIta?E &d Load Current 5] | Bo]
e of Loa olo|lol|o|olo|o|o
yp 0a 1A 2A 6.27 VDG o o 6-27 VDC
24 VDC Resistive 500 K 250 K 6-240 VAC 6-240 VAC
24VDC Solenoid | 100K 50K Al @IEJ I
110 VAC Resistive| 500 K 250K Commons
110 VAC Resistive 200K 100 K
220 VAC Resistive 350 K 200 K @l@l@l@ @l@l@l@
220 VAC Resistive 100 K 50K Vo V1
V 0, V 1 not used with Relay
Output Modules
Points Derating Chart
8 150 Equivalent Output Circuit
6 — 200 TTTmmommmsmommoommomomooo-o
] ! Internal Module Circuitry X
4 - . .
27 Output +V !
0 T T T T T L—e 1 l :
0 10 20 30 40 50 55°C ' '
32 50 68 86 104 122 131°F ' - '
Ambient Temperature (°C/°F) : To LED '
" 10A '
sumrly |4 :
6-27 VDC :
B-240VAC -~ -t '
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Chapter 5: Specifications - Discrete I/O Modules

T1K-16TR - Relay Output

Outputs Per Module 16 =i
Output Type Relay Form A (SPST) normally open |
Commons Per Module 4, 4 pts. / common (isolated) T;f"lff“ —
Operating Voltage Range 6 - 240 VAC (47 - 63 Hz), 6 - 27 VDC e
Output Voltage Range 27204 AC (&7 - 63 Hz) min. / max. JRCRRRERORRRRREE
Max. Load Current 2A/pt., 6 A/ common 6666600000060 000
Max. Leakage Current 0.1 mA @ 264 VAC
Max. Inrush Current 6A for 10 ms / pt.; 20 A for 10 ms / common
Min. Load 5mA@5VDC
OFF to ON Response <15ms
ON to OFF Response <10 ms
Base Power Requirements | 700 mA @ 5 V/DC
Status Indicators Logic Side
Error Status Indicators FU1/FU2 ON = fuse 1 or fuse 2 blown
(LEDs) FU3 / FU4 ON = fuse 3 or fuse 4 blown
Fuses (User Replaceable) | 4 (10 A, 250 V/ common), (4 pts. / fuse)
T1K-FUSE-2 5 x 20 mm type
Weight 200g
Output Points
[@{@@@@@@@@@@@@@@@
Typlcal Relay Life (Operations) o[ 1] 2[ 3[4 5]6] 7] 8] 9fiopt[i2[13[1415,
at Room Temperature PR e el
Voltage & Load Current d] ++
Type of Load 1A 2A
24 VDC Resistive 500 K 250 K PR REEREER PR R R EIEEE
24 VDG Solenoid 100 K 50K COMO | COM1 | COM2 | COM3
110 VAC Resistive| 500K 250 K F L TR IR ToTe IR TR ToIRTY
110 VAC Resistive 200 K 100 K 6-27 VDC Commons 6-27 VDC
220 VAC Resistive 100 K 50 K [ vo [ v1 [ v2 | vs

V 0 -V 3 not used with Relay Output Modules

Derating Chart

Points oA Equivalent Output Circuit
16 :

15A TTToSsTmssssssssssoosssos- e
12 ] Internal Module Circuitry :
8 — 2.0A ' ‘
Output +V :
4 — L . ‘
0 T T T T T ! l ‘
0 10 20 30 40 50 55°C . }
32 50 68 8 104 122131°F X To LED
Ambient Temperature (°C/°F) rCorDC l 10 A !
or . |
Supply I '
OM |
6-27VDC | |
B-240VAC - - - - -t '
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Chapter 5: Specifications - Discrete I/O Modules

B
T1K-08TRS - Isolated Relay Output

\
T1K-08TRS . ( 2

FUI FU3

Outputs Per Module 8

Output Type Relay Form A (SPST) normally open
Commons Per Module 8, 1 pt./ common (isolated)
Operating Voltage Range | 6 - 240 VAC (47 - 63 Hz), 6 - 27 VDC
Output Voltage Range g . %g“v\[/)‘%cngﬁz ; g%)'jz) min. / max.

Max. Load Current

7A / pt. common (subject to derating)

Max. Leakage Current

0.1 mA @ 264 VAC

Max. Inrush Current 8A for 10 ms
Min. Load 5mA @5 VDC
OFF to ON Response <15ms
ON to OFF Response <10 ms
Base Power Requirements | 400 mA @ 5 V/DC
Status Indicators Logic Side
) FU1 /FU2 ON = fuse 1 or fuse 2 blown )
Error Status Indicators FU3 / FU4 ON = fuse 3 or fuse 4 blown Output Points
(LEDs) FU5 / FU6 ON = fuse 5 or fuse 6 blown RRREERRR R R REREERREE
FU7 / FU8 ON = fuse 7 or fuse 8 blown ol 111 121 13] 14 [5] [e] |7
Fuses (User Replaceable) |8 (10 A, 250V / common), (1 pt. / fuse) (ofofofofofoTofo eToTeTOTpTO g0
T1K-FUSE-3 NQ3-10 SOC Corp. *
Weight 1859

Typlcal Relay Life (Operations)
Room Temperature

Voltage & Load Current
Type of Load 1A 2A | 5A 7A
24 /DG Resistive | 1000K | 500K | 200K | 100 K
24 /DG Solenoid 300K | 100K * *
110 VAC Resistive | 1000 K | 500K | 200K | 100 K
110 VAC Resistive | 300K | 100 K * *
220 VAC Resistive | 500K | 250K | 125K | 60K
220 VAC Resistive | 300K | 100 K * *

*Solenoid (inductive) loads > 2A cannot be used.

Derating Chart

Points

8 4A

5A

6

4 6A

5 7A

0 T T T
0 10 20
50 68

30
86
Ambient Temperature (°C/°F)

FEEEIEE R R R R E R EREE
CO| C1| C2| C3| C4| C5] C6| C7 |

0 DIDIDIDIDIUIDIEJIUIEJIDI@IDI(@;ID

Commons X

6-27 VDC

6-240 VAC
FREE R RERRERER R ERRE
[ Vvo vi | Vv2 YE

Note: V 0 — V 3 not used on Relay Output Modules
Note: Apply the labels that come with the I1/O

module to the | / O base to properly identify the
terminal points.

Equivalent Output Circuit

+V

T T IAC or DC
40 50 55°C SU?,rpw Q AV,
104 122 131°F COM
6-27VDC
6-240VAC - --- - """ ---c--smoomommmmmmmm s
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SPECIFICATIONS - ANALOG
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Chapter 6: Specifications - Analog I/0 Modules
W
Analog 1/0 Modules Overview

There are 12 analog I/O modules available. The specifications and wiring diagrams for these
modules are found in this chapter. Each analog I/O module is identified as an “Input”,
“Output” or “Input/Output” module using the color coding scheme shown below. A blue dot
on the front panel signifies an Input module, a red dot signifies an Output module and a white
dot signifies an Input/Output module.

Analog Input Modules
Analog Input Modules
| e S667 /0 Number of -
Module | —~ - Part Number Channels Description See Page
ratumer— R 8 mumi va)a T1F-08AD-1 8 Analog Current Input 6-6
ue: Input]
IIIIIIII T1F-08AD-2 8 Analog Voltage Input 6-7
n . T1F-16AD-1 16 Analog Current Input 6-8
: T1F-16AD-2 16 Analog Voltage Input 6-9
T1F-16RTD 16 RTD 6-10
T1F-14THM 14 Thermocouple 6-12
Analog Output Modules
Motle eriiinator /0. Analog Output Modules
Part Number | Bl g ( )
T1F-08DA1 Module Type Number of inti
(Re: Output) Part Number Channels Description See Page
T1F-08DA-1 8 Analog Current Output 6-15
T1F-08DA-2 8 Analog Voltage Output 6-16
T1F-16DA-1 16 Analog Current Output 6-17
T1F-16DA-2 16 Analog Voltage Output 6-18
Analog Input/Output Module
Module — Analog Input/Output Modules
Part Number | TF-8AD4DA-1 ‘ Module Type N h '
ihite: np/0upt) | ot Nymber | 'yamuer 0 Description See Page
grenprrn Channels p g
T1F-8AD4DA-1 8/4 Analog Current Input/Qutput 6-19
T1F-8AD4DA-2 8/4 Analog Voltage Input/Output 6-21
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Chapter 6: Specifications - Analog I/0 Modules

Analog 1/0 Modules Overview- continued

/!\ WARNING: The T1H Series PLC does not support any Hot-Swap features.

How to Access the Analog I/0 Modules

With the Do-more PLC, the WX and WY memory addresses are assigned to exchange analog

data with the analog I/O modules (WX = Analog input data, WY = Analog output data). X
addresses are assigned to analog input modules and Y addresses are assigned to configure

analog output modules.

The following table shows how many X, Y, WX and WY addresses are assigned to each analog

I/0 module type.
Analog I/0 Module Addressing

Part Number Module ID X WX Y wy
T1F-08AD-1 0x2532 8 8
T1F-08AD-2 0x2532 8 8
T1F-16AD-1 0x2533 16 16
T1F-16AD-2 0x2533 16" 16
T1F-08DA-1 0x2628 - - 8 8
T1F-08DA-2 0x2628 - - 8 8
T1F-16DA-1 0x262C - - 8 16
T1F-16DA-2 0x262C - - 8 16
T1F-8AD4DA-1 0x2736 8 8 8 4
T1F-8AD4DA-2 0x2736 8 8 8 4
T1F-16RTD 0x2573 16™ 16
T1F-14THM ox
(see Note 1) 0x2573 16 16

* X addresses assigned to this module are not used.
** X addresses assigned to this module indicate a broken transmitter.

NOTE 1: This module can be configured to operate in unipolar mode which generates a range of values
from 0 to 65535 (instead of -32768 to 32767). Use the “:U”(unsigned) cast operator to get the proper
representation of the data when using a module that is configured for unipolar. For example: WX0:U,

WX1:U.
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Chapter 6: Specifications - Analog I/0 Modules

Analog 1/0 Modules Overview- continued

Module Control Byte

Analog output modules have a Module Control Byte that is used to configure some options
for the outputs. In the module addressing, this byte shows up as eight Discrete Output (Y)
Bits.

* YO0 = Outputs Enabled

* Y(0+1) = Unipolar/Bipolar

* Y(0+2) = 5V/10V Range

* Y(0+3) = 0-20mA/4-20mA

* Y((0+4) through (0+7)) = Reserved

When an analog output module is added to a Do-more project, a Module Configuration
with default Module Control Byte values is created. Its settings can be changed under
Module Configuration by double-clicking the Module Name or by selecting the New Config
or Edit Config buttons on the right hand side.

b
System Configuration X
Configuration Entries Module Configurations
C?U Configuration Modules that are programmable by Do-more instructions require a Module Configuration. The Module Configuration provides a logical connection
=+ IjO Configuration between the program and the module, eliminating the need for Base/Slot addressing in the program,
=) Terminator Local 1/0 Master Certain modules have additional setup information that is provided through the Module Configuration,

- Terminator Base

- Device Configuration Module Name T\;pe. ‘ | Local.mn = ‘ | New Config
1/0 Mapsings T1iF_08DA_001 Terminator Analog Output Terminator Local [jO Master->Terminator Base-»Slot 1
- Memory Configuration

Edit Terminator Analog Cutput Settings [i_:hj

Module Configuration
Mame: |1 |

Info: | Module Type: Terminator Analog Output  Assigned to: Terminator Local 1/0 Master : Terminator Base : 5l

Output Enable Output Range Type Cutput Range - Voltage Cutput Range - Current
" Disabled ™ Enabled  Unipolar ¢ Bipolar f* 5y 10w & 0-20ma ¢ 4-20ma
Set initial state of module configuration bits. The configuration bits will be written to this state on

Program to Run transition. Values can be changed while in Run mode by writing to the associated image

register locations as defined on the If0 Map page.
Cancel

The Do-more T1H Series CPU will write the settings from the Module Configuration into
the modules before going to Run mode. The Y Bits can optionally be used to change the
Module Control Byte setting programmatically.
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Chapter 6: Specifications - Analog I/0 Modules
i

Analog 1/0 Modules Overview- continued

You can check which X, Y, WX and WY addresses are assigned to each analog I/O module in
the I/0O Mapping tab of the System Configuration window, as shown below.

PLC | Debug Window Help
M Connect...

Select the pull-down menu PLC > System Configuration
to open the System Configuration window and click the

[/O Mapping tab.

Device List..

8%

Program Check...

¥ System Configuration...

@ Memory Configuration..,
System Cenfiguration &J
Configuration Entries 1/0 Map
+ CPU Configuration Slot Mod D Mod Description Slot /'O X Map ¥ Map WX Map WY Map -
IjO Configuration )
- Terminator Local 1/ Master =) 0 - Terminater Local 'O Master
“ Terminator Base =l 0 - Terminator Base - Right Click to edit base's default map addresses (X0, Y0, WX0, WY0)
rsy
Module Configuration(s) o 1102 TLK-08ND3 ax 07
Device Configuration
1 1102 TiK-D8ND2 8x 8-15
‘. Memory Canfiguration 2 2532 TI1F-08ADx BX / BWX 16-23 7
3 1242 1K-08TR BY 7
™ 4 *Empty*
5 “Empty*
10 Slot “Empty s
Numb 6 *Empty’ 3
umber 7 Empty* Module ID
& *Empty*
+ * .
f ? fmpb’x Assigned X, ¥, WX |
10 “Empty and WY Addresses |
11 “Empty*

12 “Empty*
13 “Empty*
14 “Empty*

15 “Empty™
16 *Empty*
17 “Empty* -
Mapping Mode Manual Mode Instructions
In "Auto™ mode, the PLC automatically assigns Automatically assigned addresses are Map values that exceed memory config are
image register addresses to each slot. shown in gray. shown in bold red.
In "Manual” mode, you may enter the desired Manually assigned addresses are shown in ;
image register address for one or more slots, black. Clear manuzl entry to return it to auto.

Map range overlaps are errors, and are

& Auto © Manual shown in red.
,Tl Cancel ‘ Help
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Chapter 6: Specifications - Analog I/0 Modules

B
T1F-08AD-1 - 8 Channel Analog Current Input

Specifications
Number of Channels 8, single ended (1 common)
Input Ranges 0-20mA, 4-20mA, -20to 20 mA
Resolution 14 bit (13 bit plus sign bit)
Module Addressing 8 input bits (X-not used); 8 input words (WX)
Frequency Response - 3db @500 Hz, - 20 db / decade
Input Resistance 250 Q
Absolute Maximum Ratings | 8V max. Input

Conversion Time
(Default: Normal Mode)

Normal Mode: 5 ms per channel

Fast Mode: 0.5 ms per channel (Fast Mode
supported in module hardware version B or
later, and only when using this analog module
with the T1H-EBC(100) or

l T1F-08AD-1 ‘ Z

T1H-PBC control module)
n Linearity Error +/- 2 count max.
Input Stability +/-1 count
Full Scale Error
: 16 counts max.
(Offset Error not included) I ;
nput Signal Range
Offset Error 2 counts max. P g ges
Ilnllax. Full Scale !naccuracy 0.18% @ 25°C 0-20mA 4 - 20mA
(% of full scale), 0.36% @ 60° C 20mA[ T 20mA[ T
all errors included : m
CPU Update Rate 1 channel per scan | |
Base Power Required 75 mA @5 VDC | |
4mA
g’l‘,ﬁ’;ﬁf’ggg’dm Power | 15 30 vbc, 50 mA, class 2 omA | |
: 1638 8191
Recommended Fuse 0.032 A @ 5 VDC, Series 217 Fast Acting 8191
Operating Temperature 0°to 60° C (32°to 140°F)
Storage Temperature -20°t0 70°C (- 4° to 158°F) —20 to 20mA
Accuracy vs. Temperature | +/- 50 ppm /° G max. full scale o0mA [~ — —
Relative Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted OmA
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2 —20mA
Noise Immunity NEMA 1CS3-304 -8191 0 8191
Weight 136 ¢
Equivalent Input Circuit
Transmitter Supply Module Supply
18-30VDC
See NOTE <—
+ >
,—\_4 =]
- D
3-Wire L 4 e ]
Current Fuse ' ‘ 2 AtoD
Transmitter + , 250 ohms F Converter
NOTES: ° —4—
1. Shields should be grounded at the signal source. COM —
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Chapter 6: Specifications - Analog I/0 Modules
T1F-08AD-2 - 8 Channel Analog Voltage Input

Specifications

Number of Channels 8, single ended (1 common) — :
Input Ranges 0-5V,0-10V,+/-5V,+/-10V :
Resolution 14 bit (13 bit plus sign bit) l e ( )
Module Addressing 8 input bits (X-not used); 8 input words (WX)
Frequency Response - 3db @ 500 Hz, - 20 db / decade
Input Resistance 200 KQ min. lllllll.
Absolute Maximum Fault Protected Input, 130 V (rms)/ LT
Ratings 100 VDC
Normal Mode: 5 ms per channel
) ) Fast Mode: 0.5 ms per channel (Fast Mode
Conversion Time supported in module hardware version B or
(Default: Normal Mode) later, and only when using this analog module
with the T1H-EBC(100) or
T1H-PBC control module)
Linearity Error +/- 2 count max.
Input Stability +/-1 count
Calibration Full Scale Error| 8 counts max. ;
Calibration Offset Error 2 counts max. Input Signal Ranges
Il;lax. Full Scale !naccuracy 0.08% @ 25° C 0-5v 0-10v
(/D Uf full .scale), 0260/0 @ 600 C 5V - 10V I —
all errors included | |
CPU Update Rate 1 channel per scan | |
Base Power Required 75mA @5 VDC | |
5’,‘,2’;;%’2;’_””’3 Power ' 15 30 vbc, 50 mA, class 2 ov ov
Operating Temperature 0°t0 60° C (32°to 140°F) 0 4095 0 8191
Storage Temperature -20°1070°C (- 4°to 158°F) ~5to 5V ~10 to 10V
Accuracy vs. Temperature | +/-50 ppm/°C max. full scale
Relative Humidity 5 t0 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Noise Immunity NEMA 1CS3-304 -4095 0 4095 -8192 0 819’
Weight 136 g
Equivalent Input Circuit
Transmitter Supply Module Supply
18-30 VDC

See NOTE

+ >
=]
L
o
3-Wire Py @
Voltage — T (Sn | AtoD
Transmitter * , F Converter
S |
1
!
. L 4
NOTES: COM _T_T

1. Shields should be grounded at the signal source.
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Chapter 6: Specifications - Analog I/0 Modules

B
T1F-16AD-1 - 16 Channel Analog Current Input

Specifications
Number of Channels 16, single ended (1 common) : - 1
Input Ranges 0-20mA, 4-20mA, - 20 to 20 mA | Q
Resolution 14 bit (13 bit plus sign bit) s |
Module Addressing et s e
Frequency Response -3 db @ 500 Hz, - 20 db / decade
Input Resistance 250 Q A
Absolute Maximum Ratings | 8V max. Input
Conversion Time 5 ms per channel
Linearity Error +/- 2 count max.
Input Stability +/-1 count
Full Scale Error
n (Offset Error not included) | 6 €OUMS max.
Offset Error 2 counts max. Input Signal Ranges
Max. Full Scale Inaccurac) 0 o
(% of full scale); y p.18% @ 25°C 0-20mA 4-20mA
all errors included ' omA [~ — — comA — — —
CPU Update Rate 1 channel per scan
Base Power Required 75mA @5 VDC l l
gﬁ;ﬁygdm" Power | 15 _39vnc, 50 mA, class 2 o | 4mA |
Recommended Fuse 0.032A@5VDC 0 8191 1638 8191
Operating Temperature 0°t0 60° C (32°to 140°F)
Storage Temperature -20°t0 70°C (- 4°to 158°F) _20 to 20mA
Accuracy vs. Temperature | +/- 50 ppm /°C max. full scale
Relative Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Noise Immunity NEMA 1CS3-304 -8191 0 8191
Weight 168 ¢

Equivalent Input Circuit

Transmitter Supply Module Supply
18-30 VDC . 24 VDC
See NOTE < ‘T V0-V1 Internal Module Circuitry
o V2-v3
+ >
,—.\_‘ |n L =3
put =
3-Wire é Py & |
Current Fuse ) ‘ (En Ato
Transmitter + , 250 ohms F Converter
—— *
CoM . =
NOTES: T TT TSt TT T TT T TTmmmmmms

1. Shields should be grounded at the signal source.
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Chapter 6: Specifications - Analog I/0 Modules
T1F-16AD-2 - 16 Channel Analog Current Input

Specifications
Number of Channels 16, single ended (1 common)

Input Ranges 0-5V,0-10V,+/-5V,+/-10V e Q
14 bit (13 bit plus sign bit) e

Resolution
Module Addressing } 2 :RBEE %sré;(-(rw;(;:sed); l.'lll!.!!llll'l
Frequency Response -3 db @500 Hz, - 20 db / decade . Llol el
Input Resistance 200 KQ min. SERBES
Absolute Maximum Ratings | 32" brotected nput, 130V (rms)/ NESES S =NE
Conversion Time 5 ms per channel 0 S S i bt
Linearity Error +/-2 count max. =SS S S WHSISISISISISIONS
Input Stability +/-1 count '
Calibration Full Scale Error | 8 counts max.
Calibration Offset Error 2 counts max. Input Signal Ranges n
l(%l/ax. Full Scale _Inaccuracy 0.08% @ 25° C 05V 010V

o of full scale); 0.26% @ 60° C . o
all errors included 5V - 10V
CPU Update Rate 1 channel per scan | |
Base Power Required 75mA@5VDC | |
g{f:ﬁ%’g"”’e Power 21.6 - 26.4 VDC, 50 mA, class 2 o | o |
Operating Temperature 0°to 60° C (32°to 140°F) 0 4095 0 8191
Storage Temperature -20°t0 70°C (- 4° to 158°F)
Accuracy vs. Temperature | +/- 50 ppm/° C max. full scale otV ~10to 10V
Relative Humidity 5 t0 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Noise Immunity NEMA 1CS3-304
Weight 160 g —4095 0 4095  -8192 0 8191

Equivalent Input Circuit

Transmitter Supply Module Supply
18-30 VDC
See NOTE <—
. z
— >
3-Wire ] \ S
Voltage ~ — 2 AtoD
Transmitter + F Converter
s |

NOTES:
1. Shields should be grounded at the signal source.
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Chapter 6: Specifications - Analog I/0 Modules

B
T1F-16RTD - 16 Channel RTD Input

Number of Channels 16 Iz - ]
Resolution +/-01°Cor°F . . 0 '
; 16 input bits (X-broken transmitter); HE
Module Addressing 16 input Worés (WX) '
Common Mode Range | 0-5VYDC ll
: > 50 db notches @ 50 /60 Hz; f - 3
Notch Filter db =131 Hz sausE
Absolute Max. Ratings | +/-50\VDC
Converter Type Charge balancing, 24 - bit e
Sampling Rate 140 ms / channel sz sesNEs e N5
CPU Update Rate 1 channel per scan
Base Power Required | 150 mA @ 5 VDG
Operating Temperature | 0°to 60° C (32°to 140° F)
queralu;e Drift 25/ pﬁmc/ °C (max.) RTD Input Ranges
laximum Inaccuracy | +/-1°
— RTD T Ran
RTD Excitation Current | 200 A ype - = a gi -
Relative Humidn 510 95% donsi Pt100 -200° to 850° C (-328° to 1562° F)
D il 0 95% (non-condensing) PL1000 -200°t0 5957 C (-328°to 1103°F)
Er_mm{lmental Air No corrosive gases permitted iPH00 3810 450° C (-36° 1o 842°F)
Shock MIL STD 810C 516.2 120 Q Nickel -80° to 260° C (-112° to 500° F)
Noise Immunity NEMA 1CS3-304
Weight 168 ¢
Equivalent Input Circuit
Internal Module Circuitry
' 200 uA
: Current
, Source
—+—_Lv 0-V 3 (RTD Returns) |
Red N Ref. Adj.
Vo :
CH- , 5 |
o «Q AtoD
See Note ! g | Converter
kX CH+. " I 2000m
' Current
White Lo o m o o o e e -2 Source
NOTES:

1. If an RTD sensor has four wires, the plus sense wire
should be left unconnected as shown.
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Chapter 6: Specifications - Analog I/0 Modules
T1F-16RTD - 16 Channel RTD Input - continued

Setting Module Jumpers
Select Number of Channels
Number of Jumper —w
ELIEEE CH+1 | CH+2 | CH+3 | CH+4 -
1 =)
3 1 p
4 X X o
5 X S
6 X X @
7 X X =0
8 X X X ~ 0
9 X © 3
10 X X n )
11 X X @
12 X X X AR
13 X X
o~
14 X X X
15 X X X ¢
16 X X X X | ~®
X = Jumper Installed
Blank Space = Jumper Removed
Select Input Type Select Temperature Units
Jumper . Jumper
RTD Input RTD-0 | RTD-1 | RTD-2 Temperature Unit *For °C
Pi100 Q X X °F X
Pi1000 Q X =
jPH00 Q X c
Type CU-10 Q X = Jumper Installed
Type CU-25 Q | X Blank Space = Jumper Removed
120 Q Nickel X X

X = Jumper Installed
Blank Space = Jumper Removed
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Chapter 6: Specifications - Analog I/0 Modules

B
T1F-14THM - 14 Channel Thermocouple Input

Use with I/0 Module Base | T1K-16B screw type terminal base only °
Number of Channels 14, differential ] NE
Common Mode Range +/-5VDC s —— ()

16 input bits éX-broken transmitter);

{16t 1 JRORDRRRRRIRRNRE
jection | 90 db min. @ DC, 150 db min . @ 50/ 60 Hz g

Common Mode Rejection

Input Impedance 1MQ

Absolute Max. Ratings Fault Protected Input +/-50 VDC P o ocancane
CPU Update Rate 1 channel per scan . e eI

Base Power Required 60 mA @5 VDC
External Power Required |24 VDC +/- 5%, 70 mA, class 2

n Operating Temperature 0°to 60°C (-4°to 158°F)
Storage Temperature -20°to 70° G (32°to 140° F) —_—
Accuracy vs. Temperature | +/-5 ppm/°C max. full scale Voltage Specifications

Input Voltage | 0-5V, 0-156.25 mV

Relative Humidity 5 10 95% (non-condensing) Ranges +/-5V,+/-156.25 mV
Environmental Air No corrosive gases permitted Resolution 16 bit (1Y in 55535-)
Vibration MIL STD 810C 514.2 Full Scale

Shock MIL STD 810C 516.2 Calibration +/-13 counts typical
Noise Immunity NEMA 1CS3-304 Error (Offset | + /- 33 counts maximum
Weight 168 g Error Included)

—_— Offset
Thermocouple Specifications Calibration |+ é l]t1 count max. @ 0'V

Ppe J -190° to 760° C g—310° to 1400° I;% Error
V!

pe E -210°101000°C (-346°t0 1832°F) | [ Linearity Error

Type K -150° to 1372° C (-238° to 2502° Fod 1 ’ !

it el SIS | | i

nput Ranges ype ° 10 1768° ° o 3214° aximum o oG (77°

Pt ang Tpe | 23010 400°C (362" t0 ) | | nacauracy +/-002% @25°C(77°F)
)

+/ -1 count maximum

Type B 529°to 1820° C 984° to 3308°
Type N -70° to 1300° C %94°to 2372°

Type C 65°t0 2320°C (149° to 4208° F) Input Signal Ranges
Display Resolution +/-01°Cor +/-0.1°F — 156.25mV
Cold Junction Compensation |automatic (CJC Part #: T1F-CJC) _ 156.25mV F— — —
Conversion Time 100 ms per channel | |
Warm Up Time 30 minutes typical, +/- 1°C repeatability
Linearity Error +/-0.05° C maximum, +/- 0.01° C typical | |
Maximum Inaccuracy +/-3°C
- . 65535 65535
Equivalent Input Circuit
Module Supply —5to0 5V +/—-156.2
Internal Module Circuitry
5V 156.25mV
ov | ov |
Transmitter ! | |
Supply S T -5V -156.25mV
CHt | -32767 32767 -32767 32767

AtoD
Converter

Voltage r
Transmitter

yoymg Bojeuy
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Chapter 6: Specifications - Analog I/0 Modules
|
T1F-14THM - 14 Channel Thermocouple Input - continued

Input points
[P EREEERE EEEREEEEE
+1-1+2-[+3-[+4-|+5-[+6-[+7-|+8-
grorglg Iil_ll'.l oo DIE gl EIIIIIJ

Differential o o o o

thermocouple Grounded
wiring thermocouple
wiring

olololo]ololololo]ololololo]o]e
See Notes 1and 2 |+9-[+10-[+11-| CJC [+12-|+13-|+14-
[ojofplofglofalofalo] [0]0]
M | | o
Od;f\%gpy CJC See Note 3
+_l_ olololololololo|glolololololo]at—
_I_ 24V ovVv
NOTES:

1. Shields should be grounded at the signal source.

2. Unused inputs should be connected to Common (0 VDC).
3. The Cold Junction Compensation (part #: T1F-CJC)
temperature sense unit that comes with the module

must be installed into the I/O base terminals to perform

CJC of the thermocouple inputs.

Setting Module Jumpers
Select Number of Channels
See Note 1

Number of Jumper

MWELICIES CH+1 | CH+2 | CH+4 | CH+8 /
1 B
2 X Units-1
3 X Units-0
4 X X TICType3 |
5 X TIC Type 2
6 X X TIC Type 1
7 X X T/C Type 0 w
8 X X X CH+8 S =
g X CH+4 o =
10 X X CH+2 o =
11 X X CH# a =
12 X X X 7
13 X X ‘B
14 X X X X a

X = Jumper Installed
Blank Space = Jumper Removed
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Chapter 6: Specifications - Analog I/0 Modules

B
T1F-14THM - 14 Channel Thermocouple Input - continued

Select Input Type Select the Conversion Units

Thermocouple Conversion Units

Thermocouple/ (See Note 2)
Voltage Inputs Magnitude Plus Sign| 2’s Complement
J °F °C °F °C
K X X X Units-0 X X
E X X X Units-1 X X
R X X - <
S X X X Voltage Conversion Units
T X X (See Note 3)
B X X Magnitude 2’s
N X Plus Sign Complement
c X X X Units-0 X X
0-5V X X Units-1 X
+5V X X X = Jumper Installed
0-156.25 mV X Blank Space = Jumper Removed
£ 156.25mV/ | X X

X = Jumper Installed
Blank Space = Jumper Removed

NOTE: This module can be configured to operate in unipolar mode which generates a range of values from
0 to 65535 (instead of -32768 to 32767). Use the “:U”(unsigned) cast operator to get the proper
representation of the data when using a module that is configured for unipolar. For example: WXO0:U,
Wwxi:u.

NOTE 1: The Calibrate Enable jumper comes from the factory not installed. Installing the jumper disables
the thermocouple active burn-out detection circuitry, which enables a thermocouple calibrator to be
connected to the module. To make sure that the output of the thermocouple calibrator is within the 5 V
common mode voltage range of the module, connect the negative side of the differential voltage input
channel to the 0 V terminal, then connect the thermocouple calibrator to the differential inputs (for
example, Ch 3+ and Ch 3-).

NOTE 2: All thermocouple types are converted into a direct temperature reading with one implied decimal
place. Negative temperatures can be represented in either 2’s complement or magnitude plus sign format.
If the temperaure is negative, the most significant bit is the sign bit. 2’s complement data format may be
required to correctly display bipolar data on some operator interfaces.

NOTE 3: The bipolar voltage input ranges may be converted to a 15-bit magnitude plus sign or a 16-bit 2’s
complement value.
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Chapter 6: Specifications - Analog I/0 Modules

|
T1F-08DA-1 - 8 Channel Analog Current Output
Specifications

Number of Channels 8
Output Ranges 0-20mA, 4-20 mA
Output Type single ended, 1 common | - Q
Resolution 12 bit (1 in 4096) T1F-08DA-1
Module Addressing 8 gﬂ{gﬂ{ \?V'B“’ré;((cv?[\‘})r ol byte);
Max. Loop Supply 30 VDC
Peak Output Voltage 30 VDC
Load Impedance 0Q min.
Max. Load (ohm) / Power Supply | 620/18V,910/24V,1200/30V
Min. Load (ohm) / Power Supply* 85/02;‘2\2 \3,?%03?3\6@\7) éoego c
Linearity Error (end to end) 1; (z)ggg/? tgfrﬂflllx's.calle max.
Conversion Settling Time 400 ws max. full scale change
Full Seale Calibration Error +/- 12 counts max.

o 0-20 mA: +/-5 counts max.
Offset Calibration Error 4; zgom A ;;g (;oﬁms rlnax_ Output Signal Ranges
Accuracy vs. Temperature b o%pcrﬂange' ull scale N + 2o
Max. Full Scale Inaccuracy 0.2% @25°C 20mA — — — o0mA [— — —
(% of full scale) all errors included | 0.4% @ 60° C
CPU Update Rate 1 channel per scan | |
Base Power Required 75mA @5 VDC | i |
External Module Power Supply Req.| 21.6 - 26.4 VDC, 150 mA, class 2 OmA | |
Operating Temperature 0°t0 60°C (32° to 140°F) 4095 0 4095
Storage Temperature -20°t0 70°C (- 4°to 158° F)
Relative Humidity 5 t0 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
Noise Immunity NEMA 1CS3-304
Weight 1459

*Max. allowable output power dissipation. For example, at 60 °C and 24 VDC, there
must be a load of at least 250 O on the output circuit. Smaller loads will damage the
analog output circuit.

Equivalent Output Circuit

Loop Supply
18-30 VDC

Module Supply

See Note Internal Module Circuitry
Load
250 ohms
typical 7

Current sinking

DtoA
Converter,|
COM = —

NOTES:
1. Shields should be connected to the 0 V terminal of the module or the 0 V of '
the power supply. !
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Chapter 6: Specifications - Analog I/0 Modules

B
T1F-08DA-2 - 8 Channel Analog Voltage Output

Specifications

Number of Channels 8

Output Ranges 0-5V,0-10V,+/-5V,+/-10V
Output Type single ended, 1 common
Resolution 12 bit (1 in 4096)

Module Addressing B Ut lond Aol bytek:
Peak Output Voltage 15VDC

Load Impedance 4 KQ min.

Load Capacitance 0.01 wF max.

Linearity Error (end to end)

+/ - 2 counts max.
+/-0.05% of full scale max.

Conversion Settling Time

100 ws max. full scale change

Full Scale Calibration Error

+/-12 counts max.

Offset Calibration Error

10 Vranges: +/- 6 counts max.
5Vranges: +/-11 counts max.

Accuracy vs. Temperature

+/-50 ppm/°C, full scale
calibration change

Max. Full Scale Inaccuracy

10 Vranges: +/-0.2% @ 25°C

l T1F-08DA-2 ! ;

012345

-

> %D e e NS

Unipolar Ranges

(% of full scale) all errors and temp  +/-04% B60°C V-5V ov—1ov
g 5Vranges: +/-0.3% @25°C - -
drift included +/-05% @60°C 5V 1ov

CPU Update Rate 1 channel per scan | |
Base Power Required 75mA@5VDC | |
lgl’f’”a’ Module Power Supply | 51 ¢ o6 4 vpc, 150 mA, class2 | ov | o |
Operating Temperature 0°to 60° C (32°to 140°F) 0 4095 0 4095
Storage Temperature -20°t0 70°C (- 4° to 158°F)

Relative Humidity 5 to 95% (non-condensing) Bipolar Ranges
Environmental Air No corrosive gases permitted

Vibration MIL STD 810C 514.2 -5Vto +5v -10Vto +10vV
Shock MIL STD 810C 516.2 +5V - +10V —
Noise Immunity NEMA 1CS3-304 | |
Weight 145 ¢ ov [— | ov [— |

Equivalent Output Circuit Y | iov |
0 2047 4095 0 2047 4095
Module Supply
24vDC +| |
Internal Module Circuitry
See Note <—
Outp ut Voltage Sink/Source
Load
4K ohm '
. %l ) ( , DtoA
minimum ' ‘ Converter|
o
com . —
NOTES: ST TS TS TS TS T TS T T T T T s s

1. Shields should be connected to the 0 V terminal of the module ot the 0 V

terminal of the power supply.

6-16 I Do-more T1H Series PLC User Manual, 1st Edition - TIH-DM-M



Chapter 6: Specifications - Analog I/0 Modules

T1F-16DA-1 - 16 Channel Analog Current Output

Number of Channels 16

Output Ranges 0-20mA, 4-20 mA
Output Type single ended, 1 common
Resolution 12 bit (1 in 4096)

Module Addressing AR
Max. Loop Supply 30 VDG

Peak Output Voltage 30 VDG

Max. Load (ohm) / Power Supply

620/18V,910/24V,1200/30V

Min. Load (ohm) / Power Supply*

0/24V,350/30V @40°C
250/24V,600/30V @60°C

Linearity Error (end to end)

+/ - 2 counts max.
+/-0.05% of full scale max.

Conversion Settling Time

400 ws max. full scale change

Full Scale Calibration Error

+/-12 counts max.

Offset Calibration Error

0-20 mA: +/- 5 counts max.
4 -20 mA: + /- 6 counts max.

Accuracy vs. Temperature

+/-50 ppm/°C, full scale
calibration change

Max. Full Scale Inaccuracy 0.2% @25°C

(% of full scale) all errors included | 0.4% @ 60°C
CPU Update Rate 1 channel per scan
Base Power Required 75mA @5 VDC

External Module Power Supply Req.

21.6 - 26.4 VDC, 150 mA, class 2

Operating Temperature

0°t0 60°C (32°to 140°F)

Storage Temperature

-20°t0 70°C (- 4°to 158°F)

Relative Humidity 5t0 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2

Shock MIL STD 810C 516.2

Noise Immunity NEMA 1CS3-304

Weight 172 ¢

*Max. allowable output power dissipation. For example, at 60 °C and 24 VDC, there
must be a load of at least 250 2 on the output circuit. Smaller loads will damage the

analog output circuit.

See Note

Load
250 ohms
typical

NOTES:

Equivalent Output Circuit

Loop Supply
18-30 VDC

|

20mA | T T

OomA

T1F-16DA-1 ‘ ;

Output Signal Ranges

0-20mA 4 — 20mA

20mA [

0 4095 0

Module Supply

Internal Module Circuitry

Current sinking

1. Shields should be connected to the 0 V terminal of the module or the 0 V of

the power supply.

R

DtoA
Converter|
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Chapter 6: Specifications - Analog I/0 Modules

B
T1F-16DA-2 - 16 Channel Analog Voltage Output

Number of Channels 16 *
Output Ranges 0-5V,0-10V,+/-5V,+/-10V [ .
Output Type single ended, 1 common "F"‘“’“
Resolution 12 bit (1 in 4096)

; 8 output bits (Y-control byte);
Module Addressing B ouiput s (o
Peak Output Voltage 15 VDG
Load Impedance 4 KQ min.
Load Capacitance 0.01 wF max.

; ; +/- 2 counts max. .
Linearity Error (end to end) | ) 5 o5, of full scale max. e
Conversion Settling Time 100 s max. full scale change e

n Full Scale Calibration Error +/-12 counts max.
I 10 V ranges: +/- 6 counts max. i
Offset Calibration Error 5 ranges: +/- 11 counts max, Unipolar Ranges
+/-50 ppm /°C, full scale calibration oV -5V oV - 10V
Accuracy vs. Temperature change o ——— oy —— —
Max. Full Scale Inaccuracy | 10V ranges: +/- 023 @ 23°C | |
(% of full scale) all errors and N @ ok
o 5Vranges: +/-0.3% @25°C | |
temp drift included +/-05% @ 60°C | |
CPU Update Rate 1 channel per scan ov ov
Base Power Required 75mA @5 VDC 0 4095 0 4095
En’gg_’”"” Module Power Supply | 1 ¢ _ 56 4 ypc, 150 mA, class 2 Bipolar Ranges
Operating Temperature 0°t0 60° C (32°to 140°F)
Storage Temperature ~20°t0 70°C (- 4°t0 158°F) ‘5202‘3\’ -10V to +10vV
Relative Humidity 5 t0 95% (non-condensing) +10V
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2
: : - -1 ov
mfyeh:mmunlty 1N7E;VI 5 ICS3-304 2047 4095 2047 4095
Equivalent Output Circuit
Module Supply
24vDC +| |
_ ' VO-V1 Internal Module Circuitry
. \V2-V3
See Note <—
Outp l;lt Voltage Sink/Source

Load A4
4K ohm '
minimum @ ! >l—<]: Ct?ntzeft\er
1
.
COM

NOTES: e e e e e e e e e e e e e e e e e e oo
1. Shields should be connected to the 0 V terminal of the module or the 0 V of
the power supply.
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Chapter 6: Specifications - Analog I/0 Modules

|
T1F-8AD4DA-1 - 8 Channel Analog Current Input /
4 Channel Analog Current Output
Module General Specifications
CPU Update Rate 1 channel per scan
Base Power Required 75mA@5VDC ,
External Module Power 216 - 26.4 VDC, 50 mA, class 2 l = '
Supply (plus 20 mA per channel loop) TIF-3ADADAA
Operating Temperature 0°t0 60° G (32°to 140°F)
Storage Temperature -20°1070°C (- 4°to 158°F) ﬁll%
Accuracy vs. Temperature | +/- 50 ppm /° C max. full scale I
Relative Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2
Shock MIL STD 810C 516.2 =S <
Noise Immunity NEMA ICS3-304 e
Weight 136 ¢
Input Channel Specifications
Number of Channels 8, single ended (1 common) ]
Input Ranges 0-20mA, 4-20 mA, - 20 to 20 mA Input Signal Ranges
Resolution 14 bit (13 bit plus sign bit) 0 — 20mA 4— 20mA
Module Addressing 8 input bits (X-not used); 8 input words (WX) o o
Frequency Response 20mA 20mA
Input active low-pass filter |~ 390 @100 Hiz, - 20 db / decade | |
Input Resistance 250 Q I i |
Absolute Maximum Ratings | 8V max. Input omA | " |
Conversion Time 5 ms per channel 0 8191 1638 8191
Linearity Error +/- 2 count max.
Input Stability +/-1 count —20 to 20mA
Full Scale Error ———
(Offset Error not included) | '© COUMS M3 20mA
Offset Error 2 counts max. OmA I
Il:lax. Full Scale _Inaccuracy 0.18% @ 25°C
(% of full scale); 036% @ 60° ¢ —20mA I
all errors included ' _8191 0 8191
Recommended Fuse 0.032 A, Series 217 Fast Acting
Equivalent Input Circuit
Transmitter Supply Module Supply
18-30 VDC 24 VDC
See NOTE Internal Module Circuitry
+ z
3-Wire . 8§
Current : 2 AtoD
Transmitter * , J 250 ohms % § Converter
NOTES: vi - ¢

1. Shields should be connected to the 0 V terminal of the module or the 0 V of
the power supply.
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|
T1F-8AD4DA-1 - continued

4, sink/source; individually

Output Channel Specifications Output Channel Specifications

Number of Channels 4 - Linearity Error +/-2 count maximum
configured by wiing (end to end) +/-0.050% of full scale maximurm
Output Range 4-20mA - -
Conversion Settling 400 ws maximum full scale change
Output Type Single ended, 1 common Time . g
Resolution 12 bit (1 in 4096) Full Scale SINK:
8 output bits (Ycontrol o) fﬁl'th’am’” Error Jéél-JA%Ecounts max. @ any load
: output bits (Y-control byte); ote: source error :
Module Addressing | 4 10t S (WY) depends upon he load |+ -26 courts max. @ 400  load
Maximum Loop from source terminal to| +/ - 10 counts max. 0a
Supply 30 VDC ground) +/-12 counts max. @ 125 Q load
Source Load (ohms) / SINK:
0-4000Q/18-30V .
Loop Power Supply Jé (/) U g CcE)un'[s. max. @ any load
Sink Load (0hm)/ | 0-600 0/ 18V, 0-900Q/ 24V, Offset Calibration Error : ;: Z;OCSSH{‘JSmrQiX@@ZE‘SOQ(’. 0'23"
Loop Power Supply | 0-1200Q /30V +/- 6 counts max. @ 125 Q load
Total Load (Sink plus ?(2)800 / 1/ 83 B/ \s/aoo Q/24V, SINKI: 0 03% @ 25° C
Q any load) 0.3% X
Source) fany Ioad; 0.5% @ 60° C
Max. Full Scale SOURCE:
Inaccuracy 400 Q load 0.63% @ 25°C
(% of full scale); ggg 8 loag 8.2270 8 gg°8
il oad 0.449 °
. - all errors included | 53 ¢ 102 0.64% @ 60° G
Equivalent Output Circuit 125 Q load 0.30% @ 25°C
125 Q load 0.50% @ 60° C

Module Supply
Sourcing Current 24 VDC

Configuration

Loop Supply
18-30 VDC  +

See Note

Load

18-30 VDC _T

— i Output
‘ DtoA .
Output , —- Comverter] Slgna| Range
- |
+ - 4 — 20mA
”””””””””””””””” 20mA | T T
Sinking Current |
Configuraton ~ *| ( |
See Note 4mA |
0 4095
Load l
* . £ DtoA
Loop Supply Output, —L Converter]
- ]

NOTES:
1. Shields should be connected to the 0 V terminal of the module or the 0 V of
the power supply.

,,,,,,,,,,,,,,,,,,,,,,,
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T1F-8AD4DA-2 - 8 Channel Analog Voltage Input /
4 Channel Analog Voltage Output

Module General Specifications

CPU Update Rate 1 channel per scan

Base Power Required 75mA @5 VDC

External Module Power

Supply 21.6 - 26.4 VDG, 70 mA, class 2
Operating Temperature 0°t0 60°C (32°to 140°F)

Storage Temperature

-20°t0 70°C (- 4°to 158° F)

Accuracy vs. Temperature

+/-50 ppm /° C max. full scale

Relative Humidity 5 t0 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration MIL STD 810C 514.2

Shock MIL STD 810C 516.2

Noise Immunity NEMA 1CS3-304

Weight 136 ¢

Input Channel Specifications

Number of Channels 8, single ended (1 common)

Input Ranges 0-5V,0-10V,+/-5V,+/-10V
Resolution 14 bit (13 bit plus sign bit)
Module Addressing 8 input bits (X-not used); 8 input words (WX)
Frequency Response - 3db @ 500 Hz, - 20 db / decade
Input Resistance 200 KQ min.

Absolute Maximum

Ratings

Conversion Time 5.5 ms per channel

Linearity Error +/- 2 count max.

Input Stability +/-1 count

Calibration Full Scale Error

8 counts max.

Calibration Offset Error

2 counts max.

Max. Full Scale Inaccuracy
(% of full scale); all errors
included

0.08% @ 25°C
0.26% @ 60°C

5V - ov[— =
I I
I I
Fault Protected Input, 130 V (rms) | |
or 100 VDC ov ov
0

0

l T1F-8AD4DA-2 ‘

1!!%
o

“ENE

Input Signal Ranges

4095 8191

-10 to 10V

External Transmitter Power

Supply

18 - 30 VDC, 70 mA, class 2 —4095

Transmitter Supply

18-30 VDC + o+ E‘ 24 VDC

See Note <—

+ ,—\_2

3-Wire - )
Voltage -

Transmitter |

NOTES:

1. Shields should be grounded at the signal source.

Equivalent Input Circuit
Module Supply

5
©
c
=4

o--- o

youmg Boreuy

AtoD
Converter

COM
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||
T1F-8AD4DA-2 - continued
Unipolar Ranges

Number of Channels 4

Output Ranges 0-5V,0-10V,+/-5V,+/-10V s ov-tov
Output Type single ended, 1 common 5V 10V

Resolution 12 bit (1 in 4096) | |
Module Addressing ¢ 83{53{ \?V'Bsré:(cv?,'}t)r ol byte); l l
Peak Output Voltage 15 VDC ov ‘ 7056 ov : 7055
Load Impedance 4 KQ minimum

Load Capacitance 0.01 wF maximum

+/-2 count maximum BlpOIar Ranges

Linearity Error (end to end) +/-0.050% of full scale maximum
n Conversion Setiling Time | 300 us maximum full scale change g

-5V to +5V -10V to +10V

Full Scale Calibration Error | +/ - 12 counts maximum +5V +10V
Accuracy vs. Temperature | +/- 50 ppm/ ° C; full scale calibration change | |

ov |— ov
- 10 V ranges: +/ - 5 counts | |

Offset Calibration Error 5V ranges: +/- 9 counts N o

Max. Full Scale Inaccuracy | 10 V ranges: +/-0.2% @ 25°C U0 2047 4095 0 2047 4095

(% of full scale); +/-04% @60°C

all errors and temperature | 5V ranges: +/-0.3% @ 25°C

drift included +/-05% @60°C

CPU Update Rate 1 channel per scan

Equivalent Output Circuit

Module Supply

24VDC *
! VO Internal Module Circuitry

See Note Voltage Sink/Source
Load Output é ¢ DtoA
4K ohm ! Converter
minimum VR :
COM =
NOTES:

1. Shields should be connected to the 0 V terminal of the module or the 0 V of
the power supply.
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=

Specialty Modules Overview

Each specialty module is identified with a White bar across the front panel as seen below. The
module’s front panel is also equipped with LED status indicators. These indicators show the
module health and I/O status. Currently the TIH-CTRIO is the only Specialty Module
available to use with the Do-more T1TH CPU's.

Specialty Modules
Module Type
=riator Q ) (White: Specialty)
Module i —‘ !
Part Number It

o R om o

Specialty Modules

Part Number Description See Page

1A1B1CID  YoY! 24282020 Y2Y3

T1H-CTRIO High Speed Counter Interface Module 7-3

/i\ WARNING: The T1H Series PLC does not support any Hot-Swap features.
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T1H-CTRIO

T1H-CTRIO Overview

The TIH-CTRIO Counter I/O (CTRIO) module is designed to accept high-speed pulse
input signals for counting or timing applications. This module provides high-speed pulse
output signals for servo/stepper motor control, monitoring and alarming as well as other

discrete control functions.

The TIH-CTRIO module offers greater flexibility for applications which call for precise
counting or timing based on input events or for high-speed control output applications. The
CTRIO module can also be used for applications that call for a combination of both high-
speed input and high-speed output control functions.

The T1H-CTRIO module has its own internal microprocessor and operates asynchronously
with respect to the CPU. Therefore, the response time of the on-board outputs is based on
the module’s scan time, not the CPU’s scan time (unless the CPU is controlling the outputs
directly).

T1H-CTRIO Terminal Block Layout

) (o]
c c
=3 =3
<] ©
c c
= =%
N w

o o
c c
=1 =1
=3 s
o N
%)

ElEIER ololo]o]o]ololo[o]e
[1A1B 1C[1D|YO|YO|Y1[Y1|2A[2B|2C|2D|Y2|Y2|Y3|Y3
(ojojofojof[o[o]ojojolo]olololo]o
<m0 0 <m o0 § "
R R meme @
£ cc = £ cc ¢
L | L |
6666060605600 0000
Channel Commons
[olo]o[oolo]o]o]o[o[o[e]o[o]e]e] 0 A

www e w AN -

@
‘1M1M 1M|1M|C0| CO| C1| C1|2M|2M|2M|2M |C2|C2|C3
i

giojojojojojojojojojolo

wEASTweswVWedsISesaTw\Nd

User Bus Terminals (no internal connection to CTRIO)

{@kﬂ@k&@kﬂ@ [o]o]olo]o]o]e

USER BUS 1 USER BUS 2

o{0l0lolo umm 0[0l0lo[o]0]o]l0
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7-4

T1H-CTRIO Configuration

The module configuration of the TIH-CTRIO is done from within the Edit
CTRIO/CTRIO2 Configuration window seen below. The Configure I/O..., Input Filers...,
Discrete Tables... and Pulse Profiles... buttons in the lefthand column will allow you to
configure the input and output functions of the selected module. Refer to the Do-more
Designer Help File for more information on configuration options.

Edit CTRIC/CTRIOZ Configuration ot
trfo: | Modde Type: CTRIOCTRIOR Assgned to: Terminater Local 1/0 Master : Teminator Sase : St 0
CONFT:
Confgure 1/0... Name: [ F1 baama |
1 7 N . = Select ‘Configure 10"t
Pl [Unassigned OutD |unassgned sehp the moduie's input and
utput functans.
" Select Ducrete Tables...' o
Mame: [CTRIG 000 cwrd Mame: [THRID 000U manee preset and FLS taies for
e [ ow1 [ dnerete outputs.
* Select Puise Profies...” 1o
manage profies for puse outiuts,
Name: [T 1 Name: [Trog 5 * Each confipured resource wll
ly e 8 device.
il [Drassged Qut 2 [Crassipned cbject that s avalabie to CTRIO
* The module name and resource
e — e fiekds wll acome Do-mare
spstem deers. Choase
Chafnd: p— Ut 3 [nassgred mearnghl snd urigue rsmes for
o |U each confiured resource.
= Select Trput Fiters. . o
ehia: [y chag: [y chc: [y chip: |y configure the input fiter tmes.
_ InputFiters... | 100 g 18 | woora e 1000 re This s supperted by the CTRIOZ
chz [ jooons  Oh28: | sooone  Ch2C: [ jooons  Ch2D: | mooone ory.
Discrane Tabe... ||[Pie 2 [ riame | Tabie Type [ inewucten | Total Blodew: | 284
Bocks Free: | 20
Export 1o CrioWe Fle...
T T T I th W e
e protis.. |[[ e e Trume [afeTioe [rommn [ ot onchubrie., |
|— —]
| =

The above window can be accessed once the TTH-CTRIO module is added to the I/O
configuration either manually or automatically. See the Verify Hardware Configuration
section of the Getting Started chapter for more information on setting up the I/O
configuration. With the module added, select the Module Configuration(s) entry from the
System Configuration page. Then choose the desired module and select Edit Config.

System Configuration Léj

Configuration Entries Module Configurations

CPU Configuration Modiles that are programmable by Do-more instructions require a Module Configuration, The Module Configuration provides a logical connection
-1/ Configuration between the program and the module, eliminating the need for Base/Slot addressing in the program.
- Terminator Local 1/0 Master
“-Terminator Base
~Module Configuration(s)
. Module Name Type Location New Config

- Device Configuration

1/0 Mappings CTRIO; 02 Terminator Local /O Master->Terminator Bass->5lot 0

Memary Configuration

Certain modules have additional setup information that is provided through the Medule Configuration,

Edit Config

Select then Edit

Config

0K Cancel Help
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=
T1H-CTRIO Specifications

General Specifications

Discrete 1/0 Points Used SI}I&%%%()) map directly in T1H-DM1/E data
Base Power Required 400 mA @ 5 VDC
Isolation 551%?11\3/ /0 to Logic, 1000 V among Input Channels and All
Input 8 pts. sink / source
Maximum Input Frequency | 100 kHz
Minimum Pulse Width 5 usec
Input Voltage Range 9-30VDC
Maximum Voltage 30VDC
Input Voltage Protection Zener clamped at 33 VDG
Rated Input Current 8 mA typical, 12 mA maximum
Minimum ON Voltage 9.0VDC
Maximum OFF Voltage 2.0VDC
Minimum ON Current 5.0 mA @ 9.0 VDC
Maximum OFF Current 2.0mA
OFF to ON Response less than 3.0 usec
ON to OFF Response less than 3.0 usec
Output Specifications
Outputs 4 pts., (sink/source), independently isolated
Pulse Outputs % V(i/r}%r&r\l/sls, 20 Hz to 25 kHz Pulse/Direction or
Minimum Pulse Width 5 usec
Output Voltage Range 5-36 VDC
Maximum Output Voltage |36 VDC
Maximum Load Current 1.0A
Maximum Leakage Current| 100 A
Inrush Current 5.0 A for 20 ms
ON State V Drop 0.3 VDC or less
Overcurrent Protection 15 A maximum
OFF to ON Response less than 3.0 usec
ON to OFF Response less than 3.0 usec
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[ |
T1H-CTRIO LED Indicators
OK ERR CH1 CH2
1B 1C 1D 2A 2B 2C 2D Y2 Y3
LED Descriptions

0K Module OK
ERR User Program Error
CH1 Channel 1 Status

7 CH2 Channel 2 Status
1A-1D Channel 1 A-D Status
2A -2D Channel 2 A-D Status
Y0-Y3 Output Status

LED Diagnostic Definitions

0K ERR Description

ON OFF All'is well - Run Mode

ON ON Hardware Failure
Blinking Blinking Boot Mode - Use for Field OS Upgrades
Blinking OFF Program Mode

OFF Blinking Module Self - diagnostic Failure

OFF ON Module Error due to Watchdog Timeout

OFF OFF No Power to Module

CH1 Blinks when Channel 1 Function 1 is counting or timing.

CH2 Blinks when Channel 2 Function 1 is counting or timing.
YO-Y3 Follows actual output state; ON = output is passing current.
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|

T1H-CTRIO Input Wiring Diagrams

'iﬁ'ﬁﬁ&" TTL Input Wiring Example

Input / Output Channels

R EEEEERRE EEEERREE
[1a]181c[1D[vo[vo[v1]|v1|2a 2B [2c 2D [v2[v2]v3 | Y3

[y]ylylojojojofo]olo[o[o]o]olo]o

-]
| ﬁ Channel Commons
Brown: Power source* aling ‘®‘® ©0|0|0|0|0|0|0|0|0|0|0|0|D
Blue: 0V E A | ‘1M[1M 1M|1M|CO| CO| C1| C1|2M|2M|2M|2M |C2 [C2|C3|C3
ENCODER ue: A
BIack:OUTA—J =lo| || ~B|0[0[0[0[o[0|0[o0/o0[0]0/0]0[0]o
1 - =/« PLC High Speed Counter Interface Module
Purple: OUTA = |-z
=|z |
White: OUT B b=q
e v =k |
Orange: OUT Z | =
A Yellow: OUT Z | i C 9-30
\ ) | ) vbc
~ — — Shield: Ground = | %
S — =l| %
= | 8o
* Use separate power supply to maintain isolation =35
=|
=|z
= o
=|ov
FC-1S0-C £
CTRIO Input Resources
Counter/Timer | 4, (2 per 4 input channel group)
1X, 2X, or 4X Quadrature, Up or Down
ge?izl'l,;“ Counter, Edge Timer, Dual Edge Timer,
P Pulse Catch, Reset, inhibit, Capture
ggg;ulz%’},ge/ 4.2 billion (32 bits); 1 us TTL Quadrature Encoder Wiring Example
Counter Range +/- 2.1 billion (32 bits or 31 bits + Input / Output Channels
sign bit) EREPRERE R R EE R EEEE
[1A 1B |1C[1D|YO|YO|Y1|Y1[2A|2B [2C |2D Y2 |Y2|Y3 | Y3
Y00/ 0j0j0|0|0|0|0|0j0|0|0|D

Channel Commons
QOO0 |0|0|0|0|0|0|v|0|©
CO0|C1| C1{2M|2M|2M[2M |C2|C2|C3|C3

0|0joj0jo|ojo|jo|o|ojojo|o|o

ol z|Q
=
=
@)
o

5VDC 10K g

+

L
-

HFE > 100 9-30

01 W
Goor vbDC
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T1H-CTRIO Input Wiring Diagrams

NPN Open Collector Output
Encoder

Quadrature Encoder Wiring Example

Input / Output Channels

1%

2)ZlZ%%)|%

Q@

2)1%

YO|Y1|Y1|2A 2B |2C

2D

Y2{Y2|Y3|Y3

|
[1a[1B
N

0jo|0jo|o|o

[

0|0

Channel Commons

%)

2]12]12)[%)1%)

%)

2)1%1Z)%)

™

C1| C1[2M|2M|2M

2M

C2|C2|c3|C3

0

g|o|ojo|o

[

gjojo|o

Power +

User Bus Terminals (no internal connection to CTRIO)

Gnd —

ololololololo]o

@{@]@]@]@]@]@]@

USER BUS 1 |

[ USER BUS 2 |

nlojofojojajofo

00[0[0[0]0][0]0
L]

9-30 *

User Bus 1=1M = +24 VDC

VDC - User Bus 2 =0VDC
Input Wiring Example
Input / Output Channels
ElEEEEEEEEEEEEEREE
‘1A 1B|1C[1D|YO[YO|Y1|Y1|2A|2B |2C (2D |Y2|Y2|Y3|Y3
NPN Device ojojolojojojofofolololofojolo]o PNP Device
Output l Output:
— +| NPN Device PNP Device L—_"'
Channel Commons ip:
Q|00 |0|0|0]|©
C0|C1| C1|2M|2M|2M[2M |C2[C2|C3|C3
ojojo]o[g[o|olo[o[o][a
’ [
User Bus Terminals (no internal connection to CTRIO)
EEIEIEIEEEEEEEEEEE
[——UsErRBUS 1I—— ] || USER BUS 2 |
plojalafafofolglafajofafafofa]a
LT ] 9-30 * [
vDC
User Bus 1=1M=+24 VDC
UserBus2=2M=0VDC
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T1H-CTRIO Output Wiring Diagrams

The module has 4 optically isolated output points (pts. YO - Y3 with isolated commons
CO - C3, respectively). The outputs must be wired so positive current flows into Cn terminal
and then out of the Yn terminal.

Output Wiring Example
Output Wiring Schematic

Input / Output Channels
Sourcing @[@@@@@@@@@@@@@@@
©cn %qufs 3 1a]18]1c]1D]vo|vo|v1]v1]2a]2B [2c2D]v2]v2[V3] v3
n=0,1, 4
+ oTRIO olojo[ofofojglojolofo]ojo]ojo]o
5-36 VDC T ©Yn  Output ‘
CTRIO Sink
o+ + from Load 7
e_I_oad [Lj Channel Commons into “C1”
grRio ElREEEEEEREREEREERERE
Lg:écffor?q - [1m[im[1m]1m]co| co[ c1| c1om[2mfamm]|c2[c2[c3[ 3
sinking || Yo \o[ojojojojojo]ojo]jof[o]ojo]jolo]o
S | -
oa
5-36 VDC . . .
— 25 Cn (where User Bus Terminals (no internal connection to CTRIO)
n=0123) AEEEIEEEE PP PR E EEIE
CTRIO \ USER BUS 1 | USER BUS 2 |
OYn  Suiput plofo]ojojof[o]ojofolo]ojo[o[o]o
+
5-36 VDC_ User Bus 1 = C0 = +24 VDC
UserBus 2=Y1=0VDC
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T1H-CTRIO Output Wiring Diagrams

The stepper wiring example assumes the Step Amplifier interface to be opto-coupler LEDs
(common anodes at the “OPTO Power” terminal) with internal current limiting resistors.

This is a standard method, but you must consult your stepper amplifier documentation to
ensure that this method is applicable.

Stepper / Servo Drive Wiring Example

Input / Output Channels
[@@@@@@@@@@@@@@@@
l‘lA 1B [1C|1D|YO|YO|Y1|Y1|2A|2B|2C|2D|Y2|Y2|Y3| Y3

0jg|ojojojo|ojo|o J |0 5-36 VDC Step Amplifier

T

Channel Commons

7 ortoPoner 1 [@0]o]e]o[o]e]e]o]o]e]o]o]o]e]e]@ S puse crom
Pulse (or CW) @ ‘1
l

0 0
Step Amplifier . J- l \_l—_< }L,@ Opto Power
-

1M|1M|1M|CO| CO| C1| C1|2M|2M|2M[2M [C2|C2|C3|C3

M “@ Direction (or CCW,
DDDD@DDDDDDDQDDBTI
|

Direction (or CCW) @

CTRIO Output Resources

Pulse outputs / Discrete Pulse outputs: 2 Channels (2 outputs per channel)

outputs Discrete outputs: 4 pts.

Pulse outputs: pulse / direction or CW / CCW.

Profiles: Trapezoid, S-Curve, Symmetrical S-Curve, Dynamic

Eosnmnl_mg, [l)\%ngmngloF?ty, HoFr>ne SearR/lIL (;/elomty Mode,

. un to Limit Mode, and Run to Position Mode.

Resource Options Discrete Outputs: 4 configurable for set, reset, pulse on, pulse off,
toggle, and reset count function (assigned to
to respond to Timer / Counter functions).

RawMode: Direct access to output from user program.

Target Position Range +/- 2.1 billion (32 bits or 31 bits + sign bit)

7-10 I Do-more T1H Series PLC User Manual, 1st Edition - TIH-DM-M




INSTALLATION AND
WIRING

In This Chapter...
Safety Guidelines ......... . . . i e e 8-2
Mounting Guidelines . ...... ... .. . i e e 8-5
Assembling the Components ............ ... ... i 8-9
Multiple Power Supplies / Local Expansion Configurations ................. 8-11
Wiring Guidelines . ......... ... i e 8-19

I/O Wiring Strategies ............ ittt 8-24



Chapter 8: Installation and Wiring

Safety Guidelines

NOTE: Products with CE marks perform their required functions safely and adhere to relevant standards as
specified by CE directives provided they are used according to their intended purpose and that the
instructions in this manual are adhered to. The protection provided by the equipment may be impaired if this
equipment is used in a manner not specified in this manual. A listing of our international affiliates is available
on our Web site: http.//www.automationdirect.com

WARNING: Providing a safe operating environment for personnel and equipment is your responsibility
and should be your primary goal during system planning and installation. Automation systems can fail
and may result in situations that can cause serious injury to personnel or damage to equipment. Do not
rely on the automation system alone to provide a safe operating environment. You should use external
electromechanical devices, such as relays or limit switches, that are independent of the PLC application
to provide protection for any part of the system that may cause personal injury or damage. Every
automation application is different, so there may be special requirements for your particular application.
Make sure you follow all national, state, and local government requirements for the proper installation
and use of your equipment.

Plan for Safety

The best way to provide a safe operating environment is to make personnel and equipment
safety part of the planning process. You should examine every aspect of the system to
determine which areas are critical to operator or machine safety. If you are not familiar with
PLC system installation practices, or your company does not have established installation
guidelines, you should obtain additional information from the following sources.

* NEMA — The National Electrical Manufacturers Association, located in Washington, D.C. publishes
many different documents that discuss standards for industrial control systems. You can order these
publications directly from NEMA. Some of these include:

ICS 1, General Standards for Industrial Control and Systems
ICS 3, Industrial Systems
ICS 6, Enclosures for Industrial Control Systems

* NEC — The National Electrical Code provides regulations concerning the installation and use of
various types of electrical equipment. Copies of the NEC Handbook can often be obtained from your
local electrical equipment distributor or your local library.

* Local and State Agencies — many local governments and state governments have additional

requirements above and beyond those described in the NEC Handbook. Check with your local
Electrical Inspector or Fire Marshall office for information.
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Three Levels of Protection

The publications mentioned provide many ideas and requirements for system safety. At a
minimum, you should follow these regulations. Also, you should use the following
techniques, which provide three levels of system control.

* Emergency stop switch for disconnecting system power
* Mechanical disconnect for output module power

* Orderly system shutdown sequence in the PLC control program

Emergency Stops
It is recommended that emergency stop circuits be incorporated into the system for every
machine controlled by a PLC. For maximum safety in a PLC system, these circuits must not
be wired into the controller, but should be hardwired external to the PLC. The emergency
stop switches should be easily accessed by the operator and are generally wired into a master
control relay (MCR) or a safety control relay (SCR) that will remove power from the PLC
I/O system in an emergency.

MCRs and SCRs provide a convenient means for removing power from the I/O system
during an emergency situation. By de-energizing an MCR (or SCR) coil, power to the input
(optional) and output devices is removed. This event occurs when any emergency stop switch
opens. However, the PLC continues to receive power and operate even though all its inputs
and outputs are disabled.

The MCR circuit could be extended by placing a PLC fault relay (closed during normal PLC
operation) in series with any other emergency stop conditions. This would cause the MCR
circuit to drop the PLC I/O power in case of a PLC failure (memory error, I/O
communications error, etc.).

Guard Line Switch @ Emergency
\ Stop
X

[ ] oo

K

B9

[/
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Emergency Power Disconnect

Orderly System Shutdown

>

A properly rated emergency power disconnect should be used to power the PLC controlled
system as a means of removing the power from the entire control system. It may be necessary
to install a capacitor across the disconnect to protect against a condition known as “outrush”.
This condition occurs when the output Triacs are turned off by powering off the disconnect,
thus causing the energy stored in the inductive loads to seck the shortest distance to ground,
which is often through the Triacs.

After an emergency shutdown or any other type of power interruption, there may be
requirements that must be met before the PLC control program can be restarted. For
example, there may be specific register values that must be established (or maintained from
the state prior to the shutdown) before operations can resume. In this case, you may want to
use retentive memory locations, or include constants in the control program to insure a
known starting point.

Ideally, the first level of fault detection is the PLC control
program, which can identify machine problems. Certain
shutdown sequences should be performed. The types of
problems are usually things such as jammed parts, etc.
that do not pose a risk of personal injury or equipment

damage. Turn off
Saw

WARNING: The control program must not be the only form of
protection for any problems that may result in a risk of personal
injury or equipment damage.

Retract

Class 1, Division 2, Zone 2 Approval

fopppp

This equipment is suitable for use in Class 1, Zone 2, Division 2, groups A, B, C and D or
non-hazardous locations only.

WARNING: Explosion Hazard! Substitution of components may impair suitability for Class 1, Division 2.
Do not disconnect equipment unless power has been switched off or area is known to be non-
hazardous.

WARNING: Explosion Hazard! Do not disconnect equipment unless power has been switched off or the
area is known to be non-hazardous.

WARNING: All models used with connector accessories must use R/C (ECBT2) mating plug for all
applicable models. All mating plugs shall have suitable ratings for device.

WARNING: This equipment is designed for use in Pollution Degree 2 environments (installed within an
enclosure rated at least IP54).

WARNING: Transient suppression must be provided to prevent the rated voltage from being exceeded
by 140%.
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Mounting Guidelines

Before installing the Terminator system you will need to know the dimensions of the
components. The diagrams on the following pages provide the component dimensions to use
in defining your enclosure specifications. Remember to leave room for potential expansion.

NOTE: If you are using other components in your system, refer to the appropriate manual to determine
how those units can affect mounting dimensions.

Dimensions

The following diagrams show the, CPU, base controller, power supply and I/O module
dimensions. Terminator components mount on 35 mm wide Din rail.

CPU Base Controller/Power Supply

48mm
< (1.89in) >
| rminatonio. |
TIKO1AC (2

PR ( Terminator /O

TERMINATOR components

I 80mm  mounton 35mm
(3.15in)  wide DIN rail.

83.3 (3.28) |

80 (3.15)

10.3 (0.41) \l/

1/0 Modules
48, 89) 83.3,
|<_(1.a"9]m)_’| |<— (s.gm; —>| (3.2{;?:;

i1/©)

TiK-08ND ( 2

Tik6TD1 ( 2
2
80mm ll

(3.15in)
cccccccc

OO

OO

OO
-
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Panel Mounting and Layout
It is important to design your panel properly to help ensure that the Terminator products
operate within their environmental and electrical limits. The system installation should comply
with all appropriate electrical codes and standards. It is important that the system also conforms
to the operating standards for the application to insure proper performance.

Only mount the unit horizontally as shown to provide proper ventilation.

2. Ifyou place more than one unit in a cabinet, there should be a minimum of 7.2" (183 mm)
between them.

3. Provide a minimum clearance of 2" (50 mm) between the units and all sides of the cabinet.

n There should also be at least 1.2" (30 mm) of clearance between the base and any wiring ducts.

Temperature Probe

Power
Source

Ground braid copper lugs Panel Ground

Panel — \ && | Terminal
W W = Panel or single Earth Ground — -

Star Washers Star Washers point ground

8-6 I Do-more T1H Series PLC User Manual, 1st Edition - TIH-DM-M



Chapter 8: Installation and Wiring

There must be a minimum of 2" (50 mm) clearance between the panel door and the nearest
Terminator component.

The ground terminal on the Terminator power supply must be connected to a single point
ground. Use copper stranded wire to achieve a low impedance. Copper eye lugs should be

crimped and soldered to the ends of the stranded wire to ensure good surface contact. Remove
anodized finishes and use copper lugs and star washers at termination points. A general rule is to

achieve 2 0.1 ohm of DC resistance between the Terminator I/O slave and the single point
ground.

There must be a single point ground (i.e. copper bus bar) for all devices in the panel requiring

an earth ground return. The single point of ground must be connected to the panel ground
termination. The panel ground termination must be connected to earth ground. For this

connection you should use 12 AWG stranded copper wire as a minimum. Minimum wire sizes,
color coding, and general safety practices should comply with appropriate electrical codes and

standards for your region. A good common ground reference (earth ground) is essential for

proper operation of the Terminator system. There are several methods of providing an adequate
common ground reference, including: a) Installing a ground rod as close to the panel as possible.

b) Connection to incoming power system ground.

Properly evaluate any installation where the ambient temperature may approach the lower or
upper limits of the specifications. Place a temperature probe in the panel, close the door and

operate the system until the ambient temperature has stabilized. If the ambient temperature is
not within the operating specification for the Terminator system, measure points in the panel in
consideration for installing a cooling/heating source to provide the ambient temperature to meet

the Terminator I/O operating specifications.

Device mounting bolts and ground braid termination bolts should be #10 copper bolts or

equivalent. Tapped holes instead of nut-bolt arrangements should be used whenever possible.

To

assure good contact on termination areas impediments such as, paint, other coating or corrosion

should be removed in the area of contact.
The system is designed to be powered by 110/220 VAC or 24 VDC normally available

throughout an industrial environment. Isolation transformers and noise suppression devices are

not normally necessary, but may be helpful in eliminating/reducing suspect power problems.

Enclosures
Your selection of a proper enclosure is important to ensure safe and proper operation of your
Terminator system. Applications of Terminator systems vary and may require additional
features. The minimum considerations for enclosures include:

Conformance to electrical standards

Protection from the elements in an industrial environment

Common ground reference

Maintenance of specified ambient temperature

Access to equipment

Security or restricted access

Sufficient space for proper installation and maintenance of equipment
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Evironmental Specifications
The following table lists the environmental specifications that apply to the Terminator
modules. Be sure to check the specifications of the controller you are using. Also refer to the
appropriate I/O module specifications, mentioned in earlier chapters, for the temperature
derating curves for the specific module.

Specification Rating

Storage temperature -4° F 10 158° F (-20° C to 70 ° C)
Ambient operationg temperature |32° F to 131° F (0° C to 55° C)
Ambient humidity* 5% - 95% relative humidity (non-condensing
Vibration resistance MIL STD 810C, Method 514.2
Shock resistance MIL STD 810C, Method 516.2
P‘EM? (ICS'3'3(1)4) 1000 V
, 5 mpulse noise 1 s,
Noise Immunity FGC class A
RFI (144 MHz, 430 MHz 10 W, 10 cm
No corrosive gases. The level for the environmental
Atmosphere pollution = 2. (UL840)

*Equipment will operate at low humidity. However, static electricity problems occur much
more frequently at lower humidity levels. Make sure you take adequate precautions when

n you touch the equipment. Consider using ground straps, anti-static floor coverings, etc. if
you use the equipment in low humidity environments.

Power

The power source must be capable of supplying voltage and current complying with the base
power supply specifications.

Specification AC Power Supply DC Power Supply
Part Number T1K-01AC T1K-01DC
ot votogoporge OGO R 080 v
Maximum Inrush Current 20A 10A
Maximum Power 50 VA 20W
Voltage Withstand (dielectric) |1 minute @ 1500 VAC between primary, secondary, field ground
Insulation Resistance >10 MQ at 500 VDC

20-28 VDC, 10% ripple max.
MR T e

i can be achieved if the
Aucxiliary 24 VDC Output 5 VDC power budget rating of None
2000 mA is reduced to 1500 mA.
See power budget “section.

Agency Approvals
Some applications require agency approvals. Typical agency approvals which your application
may require are:

UL (Underwriters’ Laboratories, Inc.)

CSA (Canadian Standards Association)

FM (Factory Mutual Research Corporation)

CUL (Canadian Underwriters’ Laboratories, Inc.)
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Assembling the Components

Assembling the I/0 Modules and Bases

INSERT MODULE INTO BASE

1. Pull base arm back to allow space
for module to enter base.

2. Align module slides with base track.

3. Press module firmly into base.

Mounting the Components on DIN Rail n

rail, it may be necessary to first unlatch the locking tab, rotate the module into place, then latch the locking

‘E NOTE: Do not force the module on the DIN rail. Due to slight size variations in different manufacturers’ DIN
fab.

INSTALL ON DIN RAIL

1. Make sure the locking tab is in the latched position (pushed in).
2. Hook upper tab over upper flange of DIN rail.
3. Tilt the unit toward DIN rail until it snaps securely to DIN rail.
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Connecting the Components on the DIN Rail
SLIDE ASSEMBLY INTO POSITION ON THE DIN RAIL

Slide the module assembly on the DIN rail until the clip arm attaches securely to the
adjacent module.

power supplies should be added between I/0 modules as necessary to meet power budget requirements.
Each power supply powers the modules to its right, but is interrupted by the next power supply.

. NOTE: One power supply is required in the leftmost component position followed by the CPU. Additional

Removing I/O Modules from the Base

To remove a module from the base, grip the center of the base arm and rotate outward
releasing the module. Lift the module from the base.

To remove a module assembly from the DIN rail, lift the clip arm up and slide the module
assembly away from the adjacent module. Pull the locking tab down (out) and lift the
assembly off the DIN rail.

/!\ WARNING: The T1H Series PLC does not support any Hot-Swap features.
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Multiple Power Supplies / Local Expansion Configurations

Multiple Power Supply Configuration
It is possible to have multiple power supplies in a single slave (node) system to meet power
budget requirements. One power supply is required in the leftmost component position
followed by the CPU. Additional power supplies should be added between I/0O modules as
necessary to meet power budget requirements. There are some restrictions on where power
supplies can be placed in the system when using the T1IK-05CBL-RR(-1) expansion base
cable. Each power supply powers the modules to its right, but is interrupted by the next
power supply. Each slave (node) system can be divided into one row of base I/O plus two
rows of local expansion I/O up to a total of 16 I/O modules.

Expansion cables are available in two configurations: one that allows 24 VDC base power to
pass and one that does not (both cables pass the 5 VDC base power). The (“-1”) version of
the expansion cables pass 24 VDC on an isolated wire. Any local expansion DC input
modules configured for "internal power" (current sourcing) must either have a power supply
preceding it on the same base or have a (“-17) version cable pass 24 VDC from a power
supply on the preceding base.

Overview of I/0 Expansion Configurations n
There are several expansion I/O system configurations that can be created by using the local
expansion cables. There are some restrictions on where power supplies can be placed in the

system when using the T1K-05CBL-RR-1 expansion base cable.

One expansion cable each; One expansion cable each;
T1K-10CBL-1 and T1K-10CBL T1K-05CBL-RR-1 and T1K-05CBL-LL

#
¥

= 7
¥
1/0 Addressing —>»

/O Addressing ——>
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One expansion cable each;
T1K-10CBL-1 and T1K-05CBL-RR T1K-05CBL-RR-1 Expansion Cable

~€—— //O Addressing

~€—— //O Addressing

NOTE: When an expansion cable connects the right side of two units together (RR in the cable part
number), note that the I/0 addressing of the downstream 1/0 is numbered right to left instead of left to
right. However, the CPU detects modules in sequence from the nearest to the furthest and is unaware of
the presence of expansion cables and extra power supplies. The display in Do-more Designer will reflect
that. Do-more Designer only shows units left to right, in order (see below). The display in Do-more
Designer is not intended to represent the physical layout, just the layout as the 1/0 is addressed.

Physical Layout

Slot 0 Slot 1 Slot2 Slot3

Layout represented in Do-more Designer

Terminator 1/0 Bave

-~ /O Addressing

Slot7 Slot8 Slot9

G -
I/0 Addressing ——>»
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Example Using T1K-10CBL-1 and T1K-10CBL Expansion Cables

CPU

Power Supply #1
(a power supply must be
the left most component
in a system followed by
the CPU)

Local Base I/O

T1K-10CBL-1

1st Local Expansion /O

T1K-10CBL

Power Supply #3

2nd Local Expansion 1/0

I/O Addressing ——>

System shown above: The first power supply powers the CPU and the two I/O modules to its
right. The second power supply powers the the two modules to its right and the three I/O
modules on the first local expansion base. Power Supply #3 powers the three I/O modules to
its right on the second local expansion base. This is only an example and the power budget
requirements vary depending on the I/O modules used.
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Example Using T1K-05CBL-RR-1 and T1K-05CBL-LL Expansion Cables

Power Supply #1 CPU
(a power supply must be
the left most component
in a system followed by

the CPU)

Do not connect a
T1K-05CBL-LL to the
left side of the local
1/0 base.

1st Local Expansion I/O

~&— |/O Addressing
A power supply cannot

be used on a base that is
N = connected to a system by
a a T1K-05CBL-RR-1.

n T1K-05CBL-LL

e = = 2nd Local Expansion I/O
I/O Addressing ——>
Power Supply #3

System shown above: The first power supply powers the CPU and the two I/O modules to
its right. The second power supply powers the two modules to its right and the three I/O
modules on the first local expansion base. When a T1K-05CBL-RR-1 is used, the expansion
/O assignments are from right to left (reversed). A power supply cannot be used on a base
that is connected to a system by a TIK-05CBL-RR-1. Power Supply #3 powers the three I/O
modules to its right on the second local expansion base. This is only an example and the
power budget requirements vary depending on the I/O modules used.
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Example Using T1K-10CBL and T1K-05CBL-RR-1 Expansion Cables

Power Supply #1

(a power supply must be
the left most component
in a system followed by
the CPU)

i“ =
I/O Addressing ——>»

Power Supply #3

1st Local Expansion 1/0
A power supply cannot

T1K-05CBL-RR-1 n
be used on a base that is \
connected to a system by ¥ ; i
a TIK-05CBL-RR1. (T |

= = T T 2nd Local Expansion 1/0
~€— |/O Addressing

System shown above: The first power supply powers the CPU and the two I/O modules to its
right. The second power supply powers the the two modules to its right. Power Supply #3
powers the three I/O modules to its right on the first local expansion base and the three I/O
modules on the second local expansion base. When a T1K-05CBL-RR-1 is used, the
expansion I/O assignments are from right to left (reversed). A power supply cannot be used
on a base that is connected to a system by a TIK-05CBL-RR-1. This is only an example and
the power budget requirements vary depending on the I/O modules used.
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|
Example Using T1K-05CBL-RR-1 Expansion Cables
CPU
Local Base I/O
Power Supply #1
(a power supply must be Power Supply #2

the left most component
in a system followed by
the CPU)

1st Local Expansion /0

~——— /O Addressing \
A power supply cannot

be used on a base that is
connected to a system by
a T1K-05CBL-RR-1.

System shown above: The first power supply powers the CPU and the two I/O modules to its
right. The second power supply powers the the two modules to its right and the five I/O
modules on the first local expansion base. When a T1K-05CBL-RR-1 is used, the expansion
I/O assignments are from right to left (reversed). A power supply cannot be used on a base that
is connected to a system by a T1IK-05CBL-RR-1. This is only an example and the power budget
requirements vary depending on the I/O modules used.
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T1K-10CBL, T1K-10CBL-1 Expansion Cable Specifications

Specifications

Specification T1K-10CBL T1K-10CBL-1
Cable Length 100 cm (3.28 ft.)

Cable Diameter 8.5 mm

Shielding None

Temperature Range

-25°C1080°C (-13°Ft0 176°F)

Jacket Material

PVC

Auxiliary 24 VDC
Cable

Cable Diameter

2 cables used: 1.42 mm each

Insulation Voltage

2000 VAC /1 minute

-

TK-10CBL-1 /
has 24 VDC cable

attached here

T1K-10CBL(-1)

T1K-5CBL-LL(-1) Expansion Cable Specifications

Cable Length: 100cm
Cable Diameter: 8.5mm

Specifications

Specification T1K-05CBL-LL T1K-05CBL-1-LL-1
Cable Description Left-to-left Side Expansion Cable

Cable Length 50 cm (1.64 ft.)

Cable Diameter 8.5 mm

Shielding None

Temperature Range

-25°C 10 80°C (-13°F 0 176° F)

Jacket Material

PVC

Auxiliary 24 VDC
Cable

Cable Diameter

Two 1.42 mm cables
used in a 6 mm sheath

Insulation Voltage

2000 VAC /1 minute
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T1K-5CBL-RR(-1) Expansion Cable Specifications
Specifications

Specification T1K-05CBL-RR T1K-05CBL-1-RR-1

Cable Description Right-to-right Side Expansion Cable

Cable Length 50 cm (1.64 ft.)

Cable Diameter 8.5 mm

Shielding None

Temperature Range -25°C10 80°C (-13°Fto 176°F)

Jacket Material PVC

Auxiliary 24 VDG | Cable Diameter | - Uset 2 8 i sheath

Cable Insulation Voltage | - 2000 VAC /1 minute
T1K-5CBL-LL(-1) T1K-5CBL-RR(-1)

N

T1K-05CBL-LL-1 T1K-05CBL-RR-1
has 24 VDC cable  Cable Length: 50cm Cable Length: 50cm has 24 VDC cable
attached here attached here

e
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Wiring Guidelines

Power Wiring

The diagram below shows the terminal connections located on the Terminator AC and DC

power supplies. The table below shows the wire size and recommended torque for the power
supply screw terminals.

: Ter[llinaror lie}

.

110/220 VAC Terminal Strip 12/24 VDC Terminal Strip

o0 [o]

95-240V ~
50/60Hz
50VA

I: AC (L)
AC (N)

2]

@@@@@@D

E

T1K-01DC
T1K-01AC
Power Supply T1K-01AC T1K-01DC
e Solid: 24 - 12 AWG Solid: 24 - 12 AWG
Wire Size Stranded: 24 - 12 ANG | Stranded: 24 - 12 AWG
443-531 Ib-n 443-531 I
Recommended Torque (05 - 0.6 Nm) (05 - 0.6 Nm)
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Wiring the I/O Module Bases

AN

There are two types of terminal bases for the Terminator I/O modules: screw clamp and

spring clamp connectors. The recessed screw heads help minimize the risk of someone
accidentally touching active wiring.

WARNING: For some modules, field device power may still be present on the terminal block even
though the Terminator I/0 system power is turned off. To minimize the risk of electrical shock, check all

field device power before you remove a wire.

Terminal Type
Recommended Torque

Screw Type

1.77 - 3.54 Ib-inch
(0.2-0.4 Nm)

Spring Clamp

Recommended Screwdriver
Blade Size

0.021in.x 0.125in.
(0.5 mm x 3 mm)

push in on clamp using

screwdriver blade size:
(0.016 x 0.079 to 0.032 x 0.16) in.

(04x2t00.8x4) mm

Wire Gauge

solid conductor: 24 - 12 AWG
stranded conductor: 24 - 12 AWG

solid conductor: 24 - 14 AWG
stranded conductor: 24 - 14 AWG
(Twist conductors before inserting
into gate)

Selecting Internal 24 VDC Power Supply

The DC input field devices can be powered from the integrated 24 VDC power supply from
the power supply bus. The T1K-08ND3 and T1K-16ND3 DC input modules have jumpers
for selecting internal 24 VDC power supply available for 2 and 3-wire field devices. The
analog I/O and DC output modules do not have direct access to the internal bussed 24 VDC.

Jumpers located under top cover of T1K-08ND3 and T1K-16ND3
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Jumper Selection External Power
Equivalent Input Circuit
MODULE B
Sink Module source| | © © I
External Power T

MODULE
Source Module SOURCE m ' LRI oo
External Power —— Source L—+‘
[sink ]
©0 12-24VDC
MODULE Internal Power MODULE

SOURCEm
[snk] |00 ||O OO OO |[ExT] m 0000 O |[&xT

Source Module | Internal Module Sink Module | penal
Internal Power Circuitry Internal Power | Circuityy
1
N
Field COM 24 vDC Intemal Field COM ' 24VDC Intemal
Device I Device H

Using Internal 24 VDC Base Power

The diagram below shows DC input devices using internally bussed 24 VDC for power. If
the module is set to “sink” current, +24 VDC power is supplied to the input module base
“COM" terminals and 0 VDC is supplied to the module base “V" terminals. If the module is
set to “source” current, +24 VDC is supplied to the input module base V" terminals and 0

VDC is supplied to the module base “COM" terminals.
Using Internally Bussed 24 VDC (T1K-08ND3, T1K-16ND3 only)

cocccccscsccsssce

2 and 3-wire input field devices
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External 24 VDC Wiring Options
DC output and analog I/O modules do not have direct access to the internally bussed 24 VDC.
External user supplied 24 VDC power, or auxiliary 24 VDC from the T1K-01AC, can be
applied directly to one end of the DC I/O module base terminal (V and COM) rows and
jumpered across each base as needed in a system. This creates a “bus” (row) of 24 VDC and a
bus of 0 VDC power. Be sure not to exceed the supply's power budget.

/i\ WARNING: The T1H Series PLC does not support any Hot-Swap features.

Using T1K-01AC for External 24 VDC Power

Use T1K-01AC external 24 VDC to

create a power bus for DC modules. Place wire jumpers from one DC I/0O module

base to another as necessary to continue
the external 24 VDC power bus.

Using an External 24 VDC Power Supply

Use an external 24 VDC power supply to Place wire jumpers from one DC I/O module

create a power bus for the DC modules. base to another as necessary to continue
the external 24 VDC power bus.
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I/0 Wiring Checklist
Use the following guidelines when wiring the base terminals in your system.

1. There is a limit to the size of wire the terminals can accept. The table on page 8-20 lists the
suggested AWG for each terminal base type.

. Always use a continuous length of wire, do not combine wires to attain a needed length.
. Use the shortest possible wire length.

. Use wire trays for routing where possible.

Avoid running wires near high-energy wiring.

. Avoid running input wiring close to output wiring where possible.

N W R N

. To minimize voltage drops when wires must run a long distance, consider using multiple wires for
the return line.

8. Avoid running DC wiring in close proximity to AC wiring where possible.
9. Avoid creating sharp bends in the wires.

10. To reduce the risk of having a module with a blown fuse, we suggest you add external fuses to
your I/O wiring. A fast blow fuse, with a lower current rating than the I/O module fuse can be
added to each common, or a fuse with a rating of slightly less than the maximum current per

output point can be added to each output.
Output Module Fusing

All Terminator I/O discrete output modules have internal user—replaceable fuses. For fuse
specifications and part numbers for a specific output module, refer to the output module
specifications in Chapter 5. Be sure to remove system power before attempting to remove the
I/0O module from its base.

Fuses located under top cover of output modules

Note: A blown fuse indicator
illuminates only when a fuse is
blown and and associated output
point is turned ON by the program.

Replaceble
Fuses

Do-more T1H Series PLC User Manual, 1st Edition - TIH-DM-M I 8-23



Chapter 8: Installation and Wiring

B
1/0 Wiring Strategies

Terminator System Isolation Boundaries
The Terminator system is very flexible and will work in many different wiring configurations.
By studying this section before actual installation, you can probably find the best wiring strategy
for your application. This will help to lower system cost, wiring errors, and avoid safety
problems.

Terminator system circuitry is divided into three main regions separated by isolation
boundaries, shown in the drawing below. Electrical isolation provides safety, so that a fault in
one area does not damage another. A transformer in the power supply provides magnetic
isolation between the primary and secondary sides. Opto-couplers provide optical isolation in
Input and Output circuits. This isolates logic circuitry from the field side, where factory
machinery connects. Note the discrete inputs are isolated from the discrete outputs, because
each is isolated from the logic side. Isolation boundaries protect the operator interface (and the
operator) from power input faults or field wiring faults. When wiring a Terminator I/O system,
it is extremely important to avoid making external connections that connect logic side circuits
to any other.

Primary Side Secondary, or Field Side
Logic side
Domore TIHPLC
backplane
: (backplane) |\I/|ndet| e
Power Input Main S P
— 1™ Power —™ —
Supply CPU (backplane) | Output o
utputs
Module
Isolation —» Programming Device, <— Isolation
Boundary Operator Interface, or Network Boundary

The next figure shows the physical layout of a Terminator system, as viewed from the front. In
addition to the basic circuits covered above, AC-powered bases include an auxiliary +24 VDC
power supply with its own isolation boundary. Since the supply output is isolated from the other
three circuits, it can power input and/or output circuits!

. . Do-more TIHPLC
Primary Side S?/r:tem Secondary, or
Main Logic side
Power Input —*| Power Slave
Supply Irg%ranal -—ﬁ Backplane
Auxiliary i
+24 VDC Out =<1—| +24 VDC Comm. Input Module Output Module
Supply
i T
Operator Inputs Commons Outputs Commons }
Interface N
Field Side Supply for -~ —
Output Circuit
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In some cases, using the built-in auxiliary +24 VDC supply can result in a cost savings for your
control system. It can power combined loads up to 500mA if power budget allows. Be careful
not to exceed the current rating of the supply. If you are the system designer for your
application, you may be able to select and design in field devices which can use the +24 VDC

auxiliary supply.

Powering I/O Circuits with the Auxiliary Supply

All AC power supplies feature an internal auxiliary supply. If input devices AND output loads
need +24 VDC power, the auxiliary supply may be able to power both circuits as shown in
the following diagram.

@ AC Power

Power Input

Auxiliary Input Module Output Module
+24 VDC

Supply Inputs Com. Outputs Com.

o o Loads

DC-powered units are designed for application environments in which low-voltage DC
power is more readily available than AC. These include a wide range of battery-powered
applications, such as remotely-located control, in vehicles, portable machines, etc. For this
type of application, all input devices and output loads typically use the same DC power
source. Typical wiring for DC-powered applications is shown in the following diagram.

* +

_— | DC Power

Power Input

Input Module Output Module

Inputs  Com. Outputs Com.

\ /

Loads
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Powering 1/O Circuits Using Separate Supplies
In most applications it will be necessary to power the input devices from one power source, and
to power output loads from another source. Loads often require high-energy AC power, while
input sensors use low-energy DC. If a machine operator is likely to come in close contact with
input wiring, then safety reasons also require isolation from high-energy output circuits. It is
most convenient if the loads can use the same power source as the Terminator I/O system, and
the input sensors can use the auxiliary supply, as shown to the left in the figure below.

If the loads cannot be powered from the system supply, then a separate supply must be used as
shown to the right in the figure below.

@ AC Power F@ AC Power

Power Input Power Input
Auxiliary Input Module Output Module Auxiliary Input Module Output Module
+24 VDC +24 VDC
Supply Inputs  Com. Outputs Com. Supply Inputs  Com. Outputs Com.
+ - o + —
o o _
Loads oo

Some applications will use the external power source to also power the input circuit. This
typically occurs on DC-powered systems, as shown in the drawing below to the left. The inputs
share the system power source supply, while the outputs have their own separate supply.

A worse-case scenario, from a cost and complexity view-point, is an application which requires
separate power sources for the Terminator I/O system, input devices, and output loads. The
example wiring diagram below on the right shows how this can work, but also the auxiliary
supply output is an unused resource. You will want to avoid this situation if possible.

+ +
_— | DC Power
— T AC Power
Power Input
Power Input
Input Module Output Module Auxiliary Input Module Output Module
+24 VDC
Inputs  Com.| | Outputs Com. Supply Inputs  Com. | | Outputs Com.
\ L}
ty
©o Loads | | Load o Input | [ Loads || Load
Supply Supply Supply
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Sinking / Sourcing Concepts

Before going further in the study of wiring strategies, you must have a solid understanding of
“sinking" and 7sourcing" concepts. Use of these terms occurs frequently in input or output
circuit discussions. It is the goal of this section to make these concepts easy to understand,
further ensuring your success in installation. First the following short definitions are provided,
followed by practical applications.

Sinking = provides a path to supply ground (-)

Sourcing = provides a path to supply source (+)

First you will notice these are only associated with DC circuits and not AC, because of the
reference to (+) and (-) polarities. Therefore, sinking and sourcing terminology only applies to
DC input and output circuits. Input and output points that are sinking or sourcing only can
conduct current in only one direction. This means it is possible to connect the external supply
and field device to the I/O point with current trying to flow in the wrong direction, and the
circuit will not operate. However, you can successfully connect the supply and field device
every time by understanding “sourcing” and “sinking".
For example, the figure to the right depicts a

“sinking" input. To properly connect the external

supply, you will have to connect it so the input 0o (sinking) | } n
\
|
|
\
|

provides a path to ground (-). Start at the - |
Terminator I/O system input terminal, follow = D ‘ Input
through the input sensing circuit, exit at the = \ Sensing
common terminal, and connect the supply (-) to Common !

the common terminal. By adding the switch, T g
between the supply (+) and the input, the circuit

has been completed. Current flows in the
direction of the arrow when the switch is closed.

By applying the circuit principle above to the four possible combinations of input/output
sinking/sourcing types as shown below. The I/O module specifications at the end of this
chapter list the input or output type.

Sinking Input Sinking Output
ffffff . R —
\ \
Input } } Output
Sensing ‘ ‘ Switch
\ \
iiiiii — L

\
Input } } Output + }
Sensing ‘ ‘ Switch ‘
\
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I/0 “Common” Terminal Concepts

In order for an I/O circuit to operate, current must
enter at one terminal and exit at another. Field
Therefore, at least two terminals are associated Device
with every I/O point. In the figure to the right, the
Input or Output terminal is the main path for the -
current. One additional terminal must provide the
return path to the power supply..

| M+

If there was unlimited space and budget for I/O
terminals, every I/O point could have two
dedicated terminals as the figure above shows. ———— .
However, providing this level of flexibility is not Input
practical or even necessary for most applications.
So, most Input or Output points are in groups
which share the return path (called commons).
The figure to the right shows a group (or bank) of
4 input points which share a common return path.
In this way, the four inputs require only five
terminals instead of eight.

NOTE: In the circuit above, the current in the common path is 4 times any channel's input current when all
inputs are energized. This is especially important in output circuits, where heavier gauge wire is sometimes
necessary on commons.

Most Terminator I/O input and output modules
group their I/O points into banks that share a
common return path. The best indication of I/O
common grouping is on the wiring label, such as
the one shown to the right. The miniature
schematic shows two banks of circuits with four
output points in each. The common terminal for

each is labeled COM 0 and COM 1, respectively.

In this wiring label example, the positive terminal

of a DC supply connects to the common

terminals. Some symbols you will see on the ~
wiring labels, and their meanings are: @

AC supply DC supply  AC or DC supply
|+
o= A O o
Input Switch Output Load

—5 o
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Connecting DC I/0 to Solid State Field Devices

In the previous section on Sourcing and Sinking concepts, the DC 1/O circuits were explained
to only allow current to flow one way. This is also true for many of the field devices which have
solid-state (transistor) interfaces. In other words, field devices can also be sourcing or sinking.
When connecting two devices in a series DC circuit, one must be wired as sourcing and the other as
sinking:

Solid State Input Sensors

Terminator I/O DC input modules are flexible because they detect current flow in either
direction, so they can be wired as either sourcing or sinking. In the following circuit, a field
device has an open-collector NPN transistor output. It sinks current from the input point,
which sources current. The power supply can be the +24 auxiliary supply or another supply
(+12 VDC or +24 VDC), as long as the input specifications are met.

Field Device Do-more TIHPLC System DC Input
‘h L Output Input & T‘
| | (sinking) (sourcing)] |
} } Supply } }
| Ground *‘ | L+ Common L |
- \ T \
e | L —

In the next circuit, a field device has an open-emitter PNP transistor output. It sources current
to the input point, which sinks the current back to ground. Since the field device is sourcing
current, no additional power supply is required.

F T j‘ Do-more TIHPLC System DC Input
| | Input ! ;
} | (sinking) | |
\ |
| I |
| Ground Common I, |
| %_éf b |
L~ L o
Solid State Output Loads

Sometimes an application requires connecting an output point to a solid state input on a device.
This type of connection is usually made to carry a low-level control signal, not to send DC
power to an actuator.

Several of the Terminator I/O DC output modules are the sinking type. This means that each
DC output provides a path to ground when it is energized. In the following circuit, the output
point sinks current to the output common when energized. It is connected to a sourcing input
of a field device input.

Do-more T1H PLC System DC Sinking Output Field Device
‘F+DC pwr —(j =01/ A ‘F +V j‘
| | Output Input |
} }_l—? (sinking) Bl (sourcing) ‘ }
| J ‘ _— |10-30 VDC | ‘
| Common — Ground ‘

a0 ° L \
= =
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In the next example a sinking DC output point is connected to the sinking input of a field
device. This is a little tricky, because both the Terminator I/O system output and field device
input are sinking type. Since the circuit must have one sourcing and one sinking device, a
sourcing capability needs to be added to the Terminator I/O system output by using a pull-up
resistor. In the circuit below, a Rpull—up is connected from the output to the DC output circuit
power input.

Do-poLeEP-EQITSystem DC Output

P

| +DC pwr —O ower

‘ \ Field Device

\ \ R pull-up Fr—————— B
| | (sourcing) | |
| (M Output nput_ L Rjpput |
| | fud (sinking) | |
\ \ Supply | — \ \
| Common =1 Ground A |
E: ? 1
L 1 L N

NOTE 1: DO NOT attempt to drive a heavy load (>25 mA) with this pull-up method.
R2E63 NOTE 2: Using the pull-up resistor to implement a sourcing output has the effect of inverting the output
‘E point logic. In other words, the field device input is energized when the Terminator I/0 system output is
OFF, from a ladder logic point-of-view. Your ladder program must comprehend this and generate an
n inverted output. Or, you may choose to cancel the effect of the inversion elsewhere, such as in the field
device.

It is important to choose the correct value of R pull-up. In order to do so, you need to know
the nominal input current to the field device (I input) when the input is energized. If this
value is not known, it can be calculated as shown (a typical value is 15 mA). Then use I input
apd the Vol.tage of the e.xtemal supply to compute Rpull-up- Then calculate the power Ppull-up
(in watts), in order to size Ry, properly.

V input (turn—on)

I input =
Rinput
2
V supply — 0.7 V supply
R pulllup = ——mF%—F7—F— — Rinput P pull-up = —————
[ input R pullup

Of course, the easiest way to drive a sinking input field device as shown below is to use a DC
sourcing output module. The Darlington NPN stage will have about 1.5 V ON-state
saturation, but this is not a problem with low-current solid-state loads.

Do-more T1H PLC DC Sourcing Output

r T T T il

| +DC pwr L Common

| hd

| | Field Device

| | S :
| I )

| | Output _(sourcing) Input | Rinput |
‘ b = (sinking) }
‘ } Supply | — ‘ |
} | = Ground o |
| | 2|
L | L ]
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Relay Output Guidelines

Several output modules in the Terminator I/O family feature relay outputs: T1IK-08TR,
T1K-16TR, and T1K-08TRS. Relays are best for the following applications:

e Loads that require higher currents than the solid-state outputs can deliver
e Cost-sensitive applications

*  Some output channels need isolation from other outputs (such as when some loads
require different voltages than other loads)

Some applications in which NOT to use relays:
*  Loads that require currents under 10 mA
e Loads which must be switched at high speed or heavy duty cycle

Relay output module contacts are availabe in Form
A type, or SPST (single pole, single throw)

Relay with Form A contacts
normally open.

Some relay output module's share common relay } 4:"@ }
terminals, which connect to the wiper contact in ‘ o5 ‘
each relay of the bank. Other relay modules have \ oo —O—

relays which are completely isolated from each \ \

other. In all cases, the module drives the relay coil ‘L %

when the corresponding output point is on.

Relay Outputs - Transient Suppresion for Inductive Loads in a Control System
The following pages are intended to give a quick overview of the negative effects of transient
voltages on a control system and provide some simple advice on how to effectively minimize
them. The need for transient suppression is often not apparent to the newcomers in the
automation world. Many mysterious errors that can afflict an installation can be traced back
to a lack of transient suppression.

What is a Transient Voltage and Why is it Bad?

Inductive loads (devices with a coil) generate transient voltages as they transition from being
energized to being de-energized. If not suppressed, the transient can be many times greater
than the voltage applied to the coil. These transient voltages can damage PLC outputs or
other electronic devices connected to the circuit, and cause unreliable operation of other
electronics in the general area. Transients must be managed with suppressors for long
component life and reliable operation of the control system.

This example shows a simple circuit with a small 24V/125mA/3W relay. As you can see,
when the switch is opened, thereby de-energizing the coil, the transient voltage generated
across the switch contacts peaks at 140V.
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Oscilloscope \1/235
NAAN 140
MVERVERY 100
! — 80
—_ 0
24 VDC ) Relay Coll « \
(24V/125mA/3W, 2 N—
AutomationDirect part no. 0
750-2C-24D) 20

Example: Circuit with no Suppression

In the same circuit, replacing the relay with a larger 24V/290mA/7W relay will generate a
transient voltage exceeding 800V (not shown). Transient voltages like this can cause many
problems, including:
* Relay contacts driving the coil may experience arcing, which can pit the contacts and reduce the
relay's lifespan.
* Solid state (transistor) outputs driving the coil can be damaged if the transient voltage exceeds the
transistor's ratings. In extreme cases, complete failure of the output can occur the very first time a
coil is de-energized.

e Input circuits, which might be connected to monitor the coil or the output driver, can also be
damaged by the transient voltage.

A very destructive side-effect of the arcing across relay contacts is the electromagnetic
interference (EMI) it can cause. This occurs because the arcing causes a current surge, which
releases RF energy. The entire length of wire between the relay contacts, the coil, and the power
source carries the current surge and becomes an antenna that radiates the RF energy. It will
readily couple into parallel wiring and may disrupt the PLC and other electronics in the area.
This EMI can make an otherwise stable control system behave unpredictably at times.

PLC's Integrated Transient Suppressors

Although the PLC's outputs typically have integrated suppressors to protect against transients,
they are not capable of handling them all. It is usually necessary to have some additional
transient suppression for an inductive load.

The next example uses the same 24V/125mA/3W relay used eatlier. This example measures the
PNP transistor output of a D0-06DD2 PLC, which incorporates an integrated Zener diode for
transient suppression. Instead of the 140V peak in the first example, the transient voltage here
is limited to about 40V by the Zener diode. While the PLC will probably tolerate repeated
transients in this range for some time, the 40V is still beyond the module's peak output voltage
rating of 30V.
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Example: Small Inductive Load with Only Integrated Suppression

Oscilloscope
N . Volts

* For this example, a 24V/125mA/3W 45
LA - relay is used (AutomationDirect 40

part no. 750-2C-24D)
35 N\

30 \

25
20
15
10

24 To LED

|Common Optical
Isolator

The next example uses the same circuit as above, but with a larger 24V/290mA/7W relay,
thereby creating a larger inductive load. As you can see, the transient voltage generated is much
worse, peaking at over 50V. Driving an inductive load of this size without additional transient
suppression is very likely to permanently damage the PLC output.

Example: Larger Inductive Load with Only Integrated Suppression

Oscilloscope

—— » Volts
FARA 60

- Y Y * For this example, a 24/290mA/7W

— relay is used (AutomationDirect 50 P —

part no. SC-E03G-24VDC) \
40 \
30 \

20

10

|Common Optical 0
Isolator

|
———— -10

Additional transient suppression should be used in both these examples. If you are unable to
measure the transients generated by the connected loads of your control system, using
additional transient suppression on all inductive loads would be the safest practice.
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Types of Additional Transient Protection
DC Coils:
The most effective protection against transients from a DC coil is a flyback diode. A flyback

diode can reduce the transient to roughly 1V over the supply voltage, as shown in this example.

DC Flyback Circuit

Volts
0

Oscilloscope

24VDC =

I .

Sinking Sourcing

Many AutomationDirect socketed relays and motor starters have add-on flyback diodes that
plug or screw into the base, such as the AD-ASMD-250 protection diode module and
n 784-4C-SKT-1 socket module shown below. If an add-on flyback diode is not available for your
inductive load, an easy way to add one is to use AutomationDirect's DN-D10DR-A diode
terminal block, a 600VDC power diode mounted in a slim DIN rail housing.

jonDirec :
Autnma""“ YV
-250 LR N
| Ap-ASHD™? ===
= l P
_ l « |2
7] - [l |
1 -""-"‘1. ‘?, 2?3
% s
AD-ASMD-250 784-4C-SKT-1 DN-D10DR-A
Protection Diode Module Relay Socket Diode Terminal Block
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Two more common options for DC coils are Metal Oxide Varistors (MOV) or TVS diodes.
These devices should be connected across the driver (PLC output) for best protection as shown
below. The optimum voltage rating for the suppressor is the lowest rated voltage available that
will NOT conduct at the supply voltage, while allowing a safe margin.

AutomationDirect's ZL-TSD8-24 transorb module is a good choice for 24VDC circuits. It is
a bank of 8 uni-directional 30V TVS diodes. Since they are uni-directional, be sure to observe
the polarity during installation. MOV5 or bi-directional TVS diodes would install at the same

location, but have no polarity concerns.
DC MOV or TVS Diode Circuit

24VDC =+

Sinking Sourcing

AC Coils: n
Two options for AC coils are MOVs or bi-directional TVS diodes. These devices are most
effective at protecting the driver from a transient voltage when connected across the driver (PLC
output) but are also commonly connected across the coil. The optimum voltage rating for the
suppressor is the lowest rated voltage available that will NOT conduct at the supply voltage,

while allowing a safe margin.

AutomationDirect's ZL-TSD8-120 transorb module is a good choice for 120VAC circuits. It
is a bank of eight bi-directional 180V TVS diodes.

AC MOV or Bi-Directional Diode Circuit

»ie
Lan

N

VAC @

NOTE: Manufacturers of devices with coils frequently offer MOV or TVS diode suppressors as an add-on
option which mount conveniently across the coil. Before using them, carefully check the suppressor's
ratings. Just because the suppressor is made specifically for that part does not mean it will reduce the
transient voltages to an acceptable level.

For example, a MOV or TVS diode rated for use on 24-48 VDC coils would need to have a
high enough voltage rating to NOT conduct at 48V. That suppressor might typically start
conducting at roughly 60VDC. If it were mounted across a 24V coil, transients of roughly 84V
(if sinking output) or -60V (if sourcing output) could reach the PLC output. Many
semiconductor PLC outputs cannot tolerate such levels.
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Notes:
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Appendix A: European Union Directives (CE)

European Union (EU) Directives

NOTE: The information contained in this section is intended as a guideline and is based on our
interpretation of the various standards and requirements. Since the actual standards are issued by other
parties, and in some cases governmental agencies, the requirements can change over time without
advance warning or notice. Changes or additions to the standards can possibly invalidate any part of the
information provided in this section.

This area of certification and approval is absolutely vital to anyone who wants to do business
in Europe. One of the key tasks that faced the EU member countries and the European
Economic Area (EEA) was the requirement to bring several similar yet distinct standards
together into one common standard for all members. The primary purpose of a single
standard was to make it easier to sell and transport goods between the various countries and
to maintain a safe working and living environment. The Directives that resulted from this
merging of standards are now legal requirements for doing business in Europe. Products that
meet these Directives are required to have a CE mark to signify compliance.

Member Countries

As of January 1, 2007, the members of the EU are Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy,
Latvia, Lithonia, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia,
Slovenia, Spain, Sweden, and United Kingdom. Iceland, Liechtenstein, and Norway together
with the EU members make up the European Economic Area (EEA) and all are covered by
the Directives.

Applicable Directives

There are several Directives that apply to our products. Directives may be amended, or added,
as required.

¢ Electromagnetic Compatibility Directive (EMC) — this Directive attempts to ensure that devices,
equipment, and systems have the ability to function satisfactorily in an electromagnetic
environment without introducing intolerable electromagnetic disturbance to anything in that
environment.

* Machinery Safety Directive — this Directive covers the safety aspects of the equipment,
installation, etc. There are several areas involved, including testing standards covering both electrical
noise immunity and noise generation.

* Low Voltage Directive — this Directive is also safety related and covers electrical equipment that

has voltage ranges of 50-1000VAC and/or 75-1500VDC.

* Battery Directive — this Directive covers the production, recycling, and disposal of batteries.

Compliance

A-2 |

Certain standards within each Directive already require mandatory compliance. The EMC
Directive, which has gained the most attention, became mandatory as of January 1, 1996.
The Low Voltage Directive became mandatory as of January 1, 1997.

Ultimately, we are all responsible for our various pieces of the puzzle. As manufacturers, we
must test our products and document any test results and/or installation procedures that are
necessary to comply with the Directives. As a machine builder, you are responsible for
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installing the products in a manner which will ensure compliance is maintained. You are also
responsible for testing any combinations of products that may (or may not) comply with the
Directives when used together. The end user of the products must comply with any Directives “
that may cover maintenance, disposal, etc. of equipment or various components. Although we

strive to provide the best assistance available, it is impossible for us to test all possible configurations

of our products with respect to any specific Directive. Because of this, it is ultimately your

responsibility to ensure that your machinery (as a whole) complies with these Directives and to keep

up with applicable Directives andlor practices that are required for compliance.

PLC systems manufactured by Koyo Electronics Industries, FACTS Engineering or HOST
Engineering, when properly installed and used, conform to the Electromagnetic
Compatibility (EMC), Low Voltage Directive, and Machinery Directive requirements of the
following standards.

¢ EMC Directive Standards Relevant to PLCs
EN50081-1 Generic emission standard for residential, commercial, and light industry
EN50081-2 Generic emission standard for industrial environment.
EN50082-1 Generic immunity standard for residential, commercial, and light industry
EN50082-2 Generic immunity standard for industrial environment.

* Low Voltage Directive Standards Applicable to PLCs
ENG61010-1 Safety requirements for electrical equipment for measurement, control, and laboratory
use.

* Product Specific Standard for PLCs
EN61131-2 Programmable controllers, equipment requirements and tests. This standard replaces
the above generic standards for immunity and safety. However, the generic emissions standards must
still be used in conjunction with the following standards:
-EN 61000-3-2 Harmonics
-EN 61000-3-2 Fluctuations

* Warning on Electrostatic Discharge (ESD)
We recommend that all personnel take necessary precautions to avoid the risk of transferring
static charges to inside the control cabinet, and clear warnings and instructions should be
provided on the cabinet exterior. Such precautions may include, the use of earth straps, similar
devices or the powering off of the equipment inside the enclosure before the door is opened.

* Warning on Radio Interference (RFI)
This is a class A product. In a domestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.

General Safety
* External switches, circuit breaker or external fusing, are required for these devices.
* The switch or circuit breaker should be mounted near the PLC equipment.

AutomationDirect is currently in the process of changing their testing procedures from the
y p ging gp
generic standards to the product specific standards.
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Special Installation Manual

The installation requirements to comply with the requirements of the Machinery Directive,
EMC Directive and Low Voltage Directive are slightly more complex than the normal
installation requirements found in the United States. To help with this, we have published a
special manual which you can order or download from our website:

* DA-EU-M - EU Installation Manual that covers special installation requirements to meet the EU
Directive requirements. Order this manual to obtain the most up-to-date information.

Other Sources of Information

Although the EMC Directive gets the most attention, other basic Directives, such as the
Machinery Directive and the Low Voltage Directive, also place restrictions on the control
panel builder. Because of these additional requirements it is recommended that the following
publications be purchased and used as guidelines:

* BSI publication TH 42073: February 1996 — covers the safety and electrical aspects of the
Machinery Directive

* EN 60204-1:1992 — General electrical requirements for machinery, including Low Voltage and
EMC considerations

¢ IEC 1000-5-2: EMC earth grounding and cabling requirements

* JEC 1000-5—1: EMC general considerations
It may be possible for you to obtain this information locally; however, the official source of
applicable Directives and related standards is:
The Office for Official Publications of the European Communities 1-2985 Luxembourg;
quickest contact is via the World Wide Web at http://publications.europa.cu/index_en.htm
Other sources are:

British Standards Institution — Sales Department

Linford Wood

Milton Keynes

MK14 6LE

United Kingdom; the quickest contact is via the World Wide Web at http://www.bsi.org.uk
A commercial provider of Standards at www.ihs.com
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|
Basic EMC Installation Guidelines

Enclosures

The simplest way to meet the safety requirements of the Machinery and Low Voltage
Directives is to house all control equipment in an industry standard lockable steel enclosure.
This normally has an added benefit because it will also help ensure that the EMC
characteristics are well within the requirements of the EMC Directive. Although the RF
emissions from the PLC equipment, when measured in the open air, are well below the EMC
Directive limits, certain configurations can increase emission levels. Holes in the enclosure,
for the passage of cables or to mount operator interfaces, will often increase emissions.

Mains Fuse/

Lockout switch for
Isolation Transformer

communication

*Toroid for
communication
cables

Conduit for
communication
cables

*Separate conduit
and toroid coils
for DC signals
AC signals, and
analog signals

Metallic conduit
required

Transient voltage Pressure-sensitive
suppressor switch for power

*May be required for CE compliance
(see Declaration of Conformity for
specific product requirements).

Electrostatic Discharge (ESD)

We specify in all declarations of conformity that our products are installed inside an industrial
enclosure using metallic conduit for external wire runs; therefore, we test the products in a
typical enclosure. However, we would like to point out that although our products operate
normally in the presence of ESD, this is only the case when mounted within an enclosed
industrial control cabinet. When the cabinet is open during installation or maintenance, the
equipment and or programs may be at risk of damage from ESD carried by personnel.

We therefore recommend that all personnel take necessary precautions to avoid the risk of
transferring static electricity to components inside the control cabinet. If necessary, clear
warnings and instructions should be provided on the cabinet exterior, such as recommending

the use of earth straps of similar devices, or the powering off of equipment inside the
enclosure.
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AC Mains Filters

The AC powered base power
supplies require extra mains
filtering to comply with the EMC
Directive on conducted RF
emissions. All PLC equipment has
been tested with filters from
Schaffner, which reduce emissions [_Earth
levels if the filters are properly
grounded (earth ground). A filter

with a current rating suitable to

supply all PLC power supplies and

AC input modules should be . o 4 Tlmn(t:
selected. We suggest the FN2080 ’mé Transient Clreuitry
FN2010

Suppressor
for Do-more systems. s

NOTE: Very few mains filters can reduce problem emissions to negligible levels. In some cases, filters may
increase conducted emissions if not properly matched to the problem emissions.

Suppression and Fusing

In order to comply with the fire risk requirements of the Low Voltage and Machinery
Directive electrical standards (EN 61010-1 and EN 60204-1), by limiting the power into
“unlimited” mains circuits with power leads reversed, it is necessary to fuse both AC and DC
supply inputs. You should also install a transient voltage suppressor across the power input
connections of the PLC. Choose a suppressor such as a metal oxide varistor, with a rating of
275VAC working voltage for 230V nominal supplies (150VAC working voltage for 115V
supplies) and high energy capacity (eg. 140 joules).

Transient suppressors must be protected by fuses and the capacity of the transient suppressor
must be greater than the blow characteristics of the fuses or circuit breakers to avoid a fire
risk. A recommended AC supply input arrangement for Koyo PLCs is to use twin 3 amp TT
fused terminals with fuse blown indication, such as DINnectors DN-F10L terminals, or twin
circuit breakers, wired to a Schaffner FN2010 filter or equivalent, with high energy transient
suppressor soldered directly across the output terminals of the filter. PLC system inputs
should also be protected from voltage impulses by deriving their power from the same fused,
filtered, and surge-suppressed supply.

Internal Enclosure Grounding

A heavy-duty star earth terminal block should be provided in every cubicle for the connection
of all earth ground straps, protective earth ground connections, mains filter earth ground
wires, and mechanical assembly earth ground connections. This should be installed to comply
with safety and EMC requirements, local standards, and the requirements found in IEC
1000—5-2.The Machinery Directive also requires that the common terminals of PLC input
modules, and common supply side of loads driven from PLC output modules should be
connected to the protective earth ground terminal.
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Equi—potential Grounding

——— Serial Communication Cable

Key ___ Equi-potential Bond

Adequate site earth grounding must be provided for equipment containing modern electronic
circuitry. The use of isolated earth electrodes for electronic systems is forbidden in some
countries. Make sure you check any requirements for your particular destination. IEC
1000-5-2 covers equi-potential bonding of earth grids adequately, but special attention
should be given to apparatus and control cubicles that contain I/O devices, remote 1/O racks,
or have inter-system communications with the primary PLC system enclosure. An equi-
potential bond wire must be provided alongside all serial communications cables, and to any
separate items of the plant which contain I/O devices connected to the PLC. The diagram
shows an example of four physical locations connected by a communications cable.

Communications and Shielded Cables
Conductive

Screened Adapter
Cable
Serial
110

Equi-potential
Bond

E Control Cubicle
N

Good quality 24 AWG minimum twisted-pair shielded cables, with overall foil and braid
shields are recommended for analog cabling and communications cabling outside of the PLC
enclosure. To date it has been a common practice to only provide an earth ground for one end
of the cable shield in order to minimize the risk of noise caused by earth ground loop currents
between apparatus. The procedure of only grounding one end, which primarily originated as
a result of trying to reduce hum in audio systems, is no longer applicable to the complex
industrial environment. Shielded cables are also efficient emitters of RF noise from the PLC
system, and can interact in a parasitic manner in networks and between multiple sources of
interference.
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The recommendation is to use shielded cables as electrostatic “pipes” between apparatus and
systems, and to run heavy gauge equi-potential bond wires alongside all shielded cables.
When a shielded cable runs through the metallic wall of an enclosure or machine, it is
recommended in IEC 1000-5-2 that the shield should be connected over its full perimeter to
the wall, preferably using a conducting adapter, and not via a pigtail wire connection to an
earth ground bolt. Shields must be connected to every enclosure wall or machine cover that
they pass through.

Analog and RS232 Cables

Providing an earth ground for both ends of the shield for analog circuits provides the perfect
electrical environment for the twisted pair cable as the loop consists of signal and return, in a
perfectly balanced circuit arrangement, with connection to the common of the input circuitry
made at the module terminals. RS232 cables are handled in the same way.

Multidrop Cables

RS422 twin twisted pair, and RS485 single twisted pair cables also require a 0V link, which
has often been provided in the past by the cable shield. It is now recommended that you use
triple twisted pair cabling for RS422 links, and twin twisted pair cable for RS485 links. This
is because the extra pair can be used as the 0V inter-system link. With loop DC power
supplies earth grounded in both systems, earth loops are created in this manner via the inter-
system Ov link. The installation guides encourage earth loops, which are maintained at a low
impedance by using heavy equi-potential bond wires. To account for non—European
installations using single-end earth grounds, and sites with far from ideal earth ground
characteristics, we recommend the addition of 100 ohm resistors at each 0V link connection
in network and communications cables.

Last Slave Slave n Master
TXD 0V RXD TXD 0V RXD RXD 0V TXD
+ - + - + - + - + - + -
100 E 100
100
Termination Termination

Shielded Cables within Enclosures

When you run cables between PLC items within an enclosure which also contains susceptible
electronic equipment from other manufacturers, remember that these cables may be a source
of RF emissions. There are ways to minimize this risk. Standard data cables connecting PLCs
and/or operator interfaces should be routed well away from other equipment and their
associated cabling. You can make special serial cables where the cable shield is connected to
the enclosure’s earth ground at both ends, the same way as external cables are connected.
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Analog Modules and RF Interference
All Automationdirect products are tested to withstand field strength levels up to 10V/m,
which is the maximum required by the relevant EU standards. While all products pass this
test, analog modules will typically exhibit deviations of their readings. This is quite normal,
however, systems designers should be aware of this and plan accordingly.

When assembling a control system using analog modules, these issues must be adhered to and
should be integrated into the system design. This is the responsibility of the system
builder/commissioner.

Network Isolation
For safety reasons, it is a specific requirement of the Machinery Directive that a keyswitch
must be provided that isolates any network input signal during maintenance, so that remote
commands cannot be received that could result in the operation of the machinery. The
FA-ISOCON does not have a keyswitch! Use a keylock and switch on your enclosure which
when open removes power from the FA-ISOCON. To avoid the introduction of noise into
the system, any keyswitch assembly should be housed in its own earth grounded steel box and
the integrity of the shielded cable must be maintained.

Again, for further information on EU directives we recommend that you get a copy of our
EU Installation Manual (DA-EU-M). Also, if you are connected to the World Wide Web,
you can check the EU Commission’s official site at: http://ec.europa.eu/index_en.htm.

DC Powered Versions

Due to slightly higher emissions radiated by the DC powered versions of the Do-more T1H
Series PLC, and the differing emissions performance for different DC supply voltages, the
following stipulations must be met:

* The PLC must be housed within a metallic enclosure with a minimum amount of orifices.

* I/O and communications cabling exiting the cabinet must be contained within metallic
conduit/trunking.
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Items Specific to the Do-more T1H Series PLC

* The rating between all circuits in this product are rated as basic insulation only, as appropriate for
single fault conditions.

® There is no isolation offered between the PLC and the analog inputs of this product.

e It is the responsibility of the system designer to earth one side of all control and power circuits, and
to earth the braid of screened cables.

e This equipment must be propetly installed while adhering to the guidelines of the installation
manual DA-EU-M (available for download at AutomationDirect Technical Support Manuals),
and the installation standards IEC 1000-5-1, IEC 1000-5-2 and IEC 1131-4.

e It is a requirement that all PLC equipment must be housed in a protective steel enclosure, which
limits access to operators by a lock and power breaker. If access is required by operators or
untrained personnel, the equipment must be installed inside an internal cover or secondary
enclosure. A warning label must be used on the front door of the installation cabinet as follows:
Warning: Exposed terminals and hazardous voltages inside.

e It should be noted that the safety requirements of the machinery directive standard EN60204-1
state that all equipment power circuits must be wired through isolation transformers or isolating
power supplies, and that one side of all AC or DC control circuits must be earthed.

* Both power input connections to the PLC must be separately fused using 3 amp T-type anti-surge
fuses, and a transient suppressor fitted to limit supply overvoltages.

e If the user is made aware by notice in the documentation that if the equipment is used in a manner
not specified by the manufacturer, the protection provided by the equipment may be impaired.
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