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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 2008, 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 2008, 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 2008, 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

B
Introduction

Purpose of this Manual
Thank you for purchasing the AutomationDirect CLICK PLC family of products. This
hardware user manual provides information that will help you install, set up, program,
troubleshoot, and maintain your CLICK PLC system. The manual includes information that
is critical to the safety of the personnel who will install and use the PLC, and to the machinery,
processes, and equipment controlled by the PLC.
The manual also includes important information about power and signal wiring, mounting of
the PLC, and configuring the PLC system.

About Getting Started

If you are familiar with PLCs in general, then following the simple steps in this first chapter may
be all you require to start being productive using a CLICK PLC system. After you have
completed the steps, your CLICK PLC will be running the ladder logic project that you
programmed. If you are new to the world of PLCs, be sure to read through all of the chapters
in this hardware user manual.

Supplemental Manuals and Other Help

The CLICK Programming Software, CO-PGMSW, can be downloaded free from the
AutomationDirect web site (link shown below under Technical Support). Both this Hardware
User Manual, CO-USER-M, and the Software Installation Guide are free as a download. The
CLICK Programming Software includes searchable online help topics covering all aspects of the
software and instruction set.

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

ou have a comment, question or suggestion about any of our products, services, or manuals,
Ifyouh t, quest ggest bout any of our product 1
please fill out and return the Suggestions card included with this manual.

1-2 I CLICK PLC Hardware User Manual, 2nd Ed, Rev A — C0-USER-M



Chapter 1: Getting Started

Conventions Used

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.

i: When you see the exclamation point icon in the left-hand margin, the paragraph to its immediate right n

: When you see the notepad 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.

l
< = | Whenever the “lightbulb” is shown in the left-hand margin, the paragraph to its immediate right will
provide a special tip. The word TIP: in boldface will mark the beginning of the text.

Key Topics for Each Chapter

The beginning of each chapter will list the key topics

. Getting Started! HAPTER
that can be found in that chapter.

In This Chapter...

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

Used 1-3

/\/\/\
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Chapter 1: Getting Started
W

Before you begin...

It is recommended that the following items be available to make this short step-by-step

introduction to the CLICK PLC go smoothly.

| CLICK CPU Module | CLICK 24 VDC Power Supply Other 24 VDC Power Supply
C0-00AC or CO-01AC W& A Example: PSP24-608

Y

Co00010

AL My -
o | Iy
3 | _— -
=47 = | . £ or
4 ol | lim r.\:
i
PC with USB port to
Panel Programming
CLICK Cable Assembly
Programming Software EA-MG-PGM-CBL
C0-PGMSW
PC Running
Windows XP or Vista
or

PC Programming Cable
D2-DSCBL

Not available from ADC.

Free download @
www.automationdirect.com

[PC requires RS-232 port.|

i i i AC Power Cord
Screwdriver Wire Strippers Hookup Wire _

DN-S$1 DN-WS

# o 3 [O

Not available from ADC.

1-4 I CLICK PLC Hardware User Manual, 2nd Ed, Rev A — C0-USER-M



Chapter 1: Getting Started
il

Step 1: Install Programming Software

1.) Insert the CLICK Programming Software, CO-PGMSW, CD into the PC’s CD drive. The
CLICK PLC Programming Software splash screen should appear after a short time.

2.) Click on the splash screen’s Install button and follow the dialog boxes.

3.) If the CD does not auto-run, or if using the free downloaded version of the software, click your
PC’s Start menu (bottom left corner of screen), and select Run.

4.) Type in the Open: prompt text box, D: install.exe, where D: is the drive letter of CD drive being
used, or browse to the location of the install.exe file that was downloaded and select this file.

Wadeanmn B Ur e il sl Wrsied Fae CLICK Progtssmng Sollwaen Varsion
0.20 Buikd 08.14 al

Dudd 0014 81 o0

CLICK Prograsening Softwars Voreian 0. 70 Duild 0114 a1

twars Yorgion 0. 20 Build D8.14 a1

racneni » ]
‘ Wolcamn Ll homdel Wiorand for CLICE Proc smmeng S ol .
CLICK Programming Softw, jon 0, 20 Build 08,14 a1
_il o -
i) .

The Instalhiskd® Wizad is nstaling CUICK. Progr s

CLICK Prograsening Softwars Voreian 0. 70 Duild 0114 a1

iekd Wired Complete

skl CLICK, Prexy vrvrarg Soflmasn Virssan 70 flukd 0614 a1 g pons

NOTE: See the CLICK Software Installation
Guide, CO-PGMSW-SIG, for additional
details, if needed.
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Chapter 1: Getting Started

Step 2: Launch Programming Software

After installing the CLICK Programming Software, CO-PGMSW, choose one of three methods
to launch the software. Double click the desktop CLICK icon; or, from the PC’s Start menu,
slide the mouse pointer through the menus (Start > All Programs > AutomationDirect > CLICK
> CLICK Programming Software) and click the CLICK Programming Software selection; or,
simply click the icon on the Quick Launch bar. See examples below.

Creative »
Macromedia »
Mchfee »
filh Internet -
Le Inkernet Explarer QuickTime 4

I starty
’}9__] E-mail L
| Microsaft Office Cutl AutomnationDirect

B &dobeReader &

CLICK Prograrmming
Software Dell Accessories 3
Games »

Micrasoft Office »
@ Internet Explarer

Or Double
Click Here

Iﬁ CQutlook Express

.. Remote Assistance
e Windows Media Player

3 Windows Messenger

@ Windows Movie Maker

Kowo USB-Serial Comm Port Driver  #
Sizer 3

all Programs B SmartSound

The CLICK Programming Software will start up and display the Main Window as shown on
the next page.

NOTE: The recommended minimum screen size for the CLICK Programming Software is 1024 X 786 pixels.
Please also note that the ladder logic area of the development screen is split into two areas. There is an
Input Area that can include 31 instructions across. The columns for the 31 instructions are labeled ‘A’
through ‘AE’. There is also a separate Coil Area that is used for output coil and box type instructions. This
column is labeled ‘AF’. The Coil Area can be toggled to display on or off in the split screen mode. The
rungs are labeled numerically in sequence starting with ‘1°.
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Step 2: Launch Programming Software (contd)

The Main Window is divided into Menus, Toolbars, and Windows that work together to make
project development as simple as possible. See the software’s online help for additional details.

5
DEZH $A]% @ ey
Be @& & [mm| ofine Nicknames

Address Camments

FOCno H@ M

B iwe @ng

Rung Comments Cail Area

HaE)

I Navigation x A B | o [ b ]

| AF

| Program | Function | PLC

= =} Ladder Pragram
= Main Program
.é Subroutine Program
,ﬂ Interrupt Program Startup
& Address Picker
@ Edit Rung Comments

Select an Operation

—( MOF )

{ MOP )

——( MOP )

_C.) Local Program Informatio
Synta Check
= =] Manitor

@ Status Manitor |
+ 53 Dataview

——( MOP )

——( MOP )

——( MOP )

Start @ new project Open an existing project

lose

——( MOP )

—{ MOF )

——( MOF }

—{ MOP )

—{ MOF }

Ready Bit [ Integer [@ Integercz words) (B Floating point [ Hex [I) Text [B]Pointer Offine D000/2000 Mo select CPU 114

M InstctionList

Instruction 2

Contact

[3H Contact (NO)
[#] Contact (NC)
[t Edge Contact
3 compare
Coil

i out

e get

i Reset
Timer/Counter
8| Timer

| Counter
Advanced

%2/ Math

i Drum

3R] Shift Register
Copy/Search
e Copy

0 Search
Program Control
call

For

Communication
Receive
Send

Click on the Start a new project in the Startup dialog box to begin entering the ladder logic

program example that follows.
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Chapter 1: Getting Started
W

Step 3: Create a Project

In this step, the project shown below is created by entering the ladder logic program in the order
that follows.

A | B | e | o | E AF
Timer(QN Delay) T
[?0‘1 Current Value Nat Retained ETI
1 —{Unit secf————
T SetPoint ms Output
[?C‘Q Current mTo1
I ]
=T VoD
) || out
3 END )
Rung #1
Place the Box Cursor on the first position on Rung #1, as shown below. From /g jnametiontist |
the Instruction List, click & draga Contact (NO) into this box. Enter C1 into | mstruction -
the Bit Memory Address text box of the Contact Normally Open dialog box |[centact
that pops up and click OK. A normally open contact labeled C1 will be placed |2 o)
in the beginning of Rung #1. Edge Contact
Compare
A B | ¢ [ o | E | F | & | AF cai
o] out
1 NOP ] Set
] I
Contact Normally Open Timer/Counter
2 1§ NOP ) Timer
Box B Mernary Address: €1 [] Courter
Cursor Advanced
{ NOP ) = Math
| oK Cancel Hel Drurn
) | J [ ] 38| Shift Register
4 { NOF ) Copy/Search

e Copy

. . . sl Search
The Box Cursor will move to the next available location. Program Control

A B | ¢ | o | E | F | d  a Ca”

1 || Py { NOP ) [ew] Eng

Box Communication
cursor [Ro] Receive

2 NOF ) 50| Send

Proceed to the next page to continue construction of Rung #1.
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il

Step 3: Create a Project (contd)
Rung #1 (contd)

The Line creation tool is used to add an additional normally open contact in parallel with the
Cl1 contact. Click on the Line creation tool icon located on the Edit toolbar. A blue line will
appear, showing the direction of the new line. The Line pen is used to redirect the new line.

uction PLC Monitor Window Help
N2 923 FTOro V@ o0 9% TEe @ne

Micknames Addrese Gomments | Rune Gomments Coil area

A \ tne] ¢ | D | E | F | = AF
pen
EC
|| { NOP )
= { NOP )

Move the mouse pointer to the end of the new line (arrow) until the mouse pointer becomes a
hand with a pointing index finger. Click on the line’s arrow.

A | B8 | ¢ | o | E | F | & AF
EC1 Click end
1 of Line ( NOP )
2 @ { NOF )

Additional new lines are shown in blue. Move the mouse pointer to the end of the new line that
extends to the left and click.

A | 8 | ¢ | o | E | F | & AF
EC
1 || { NOP )
p ‘Crick endl |
2 | 1 of Line I { NOP )
There is now a parallel path around the C1 contact that was first entered as shown here.
A | 8 | ¢ | o | E | F | & AF
EC [P
T o
2 | { NOP )

Proceed to the next page to continue construction of Rung #1.
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W

Step 3: Create a Project (cont'd)
Rung #1 (cont'd)

E

Next, click on the Reset Line Mode icon located on the Edit toolbar (Esc key has the same
function as the Reset Line Mode). The Box Cursor will move to the newly created path. If not,
position the Box Cursor over the new path to get ready for the next instruction.

uction PLC  Monitor Window Help

ML R OO HE MY e imEE @8 P

Offline Ackl@es Address Comments Fune Comments Coil area
A | B [ ¢ | o | e | F | &= AF
Reset
Line Mode EC1
1 | | { NOP
2 { NOP )

NOTE: There is also a Line Erase tool icon next to the Line tool icon on the Edit toolbar that is used to
erase any of the lines that were created using the Line tool. Also, to exit the Line or Line Erase function,
click on the Reset Line Mode icon on the Edit toolbar. All of the Line type tools are also available under the
Edit drop down menu.

NOTE: Lines to form parallel paths in the ladder logic can also be created with the use of the cursor keys in
conjunction with the CTRL key on the PC’s keyboard.

Proceed to the next page to continue construction of Rung #1.
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Step 3: Create a Project (cont'd)
Rung #1 (contd)

From the Instruction List, click & drag a Contact (NO) into th Box Cursor. Enter C2 into the
Bit Memory Address text box of the Contact Normally Open dialog box that pops up and click
OK. A normally open contact labeled C2 will be placed in parallel with the C1 contact.

A | 8 | ¢ | o | E | F | @ AF
EC
1 | | — — - { NOP
3 Bit Memory Address: « €2 B ( NOP )
¢ o ] [oa ] [ ] (NoP )
4 { NOF }

Next, place the Box Cursor on the NOP coil at the far right of Rung #1. NOP stands for No
Operation and is a place holder in the ladder logic Coil Area. Click & drag a Timer from the
Instruction List into this location. Within the Timer dialog box, enter T1 into the Timer
Number text box, the value 5 into the Set Point, and select sec for the timing Unit. The Timer
dialog box shows a Timing Chart that graphically represents the function of the ON Delay
Timer, and also shows a selection for an alternative OFF Delay Timer mode of operation.

A | 8 | ¢ | o | E | F | & AF
1 i - { NOP )
Timer Number; v 1 L)
IE c2 Set Point: v 5 E] unit sec L
|| 3[izm|
Current Yalus: DL sec
2 { NOP )
Delay Setting
(&) ON Delay ti
3 - e Her Enable Set Point ————( NOP )
— T
4 - ——( NOP
() OFF Delay timer Enable: ( )
Set Point
5 T*_'_‘_n—:" - ———(NOP)
Current Yalug Option
5 (& Current value will not be retained while this timer is disabled. B { NOF )
) Current value will be retsined while this timer is disablzd,
7 {Use the reset input ko reset the current value) = ——( NOP )
About Error Flag
8 SC34 ¢ Address Error S5C35 : Data Error B ( NOP )
9 — { NOP
Co ] [ ] [ ) (NOP )

Leave the Delay Setting at ON Delay Timer and the Current Value Option set for the first
selection. Click OK. A timer labeled T'1 will be placed at the end of Rung #1.

Proceed to the next page to enter Rung #2.
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Step 3: Create a Project (cont'd)

Rung #2

Place the Box Cursor at the beginning of Rung #2. From the Instruction List, click and drag a
Contact (NO) into this box. Enter T'1 into the Bit Memory Address text box of the Contact
Normally Open dialog box that pops up. Click OK. A normally open contact labeled T1 will
be placed in the beginning of Rung #2.

AF

Contact Normally Open

Bit Memory Address: «# T1

[Timer (ON Delay)
[Current Value

———Unit

[SetPoint

[Current

M

ms

mTD1

m
o Retained
se

|
Output

(NOP )

&) [ema ] |

Help

)

NOP )

Next, place the Box Cursor on the NOP coil at the far right of Rung #2. Click and drag an
OUT from the Instruction List into this location. Within the Out dialog box, enter YOOI into
the Bit Memory Address: text box. Click OK. An out coil labeled Y001 will be placed at the end

{ NOP )

of Rung #2.
al [ 8 [ ¢ | b | E Fo AF
Timer{ON Delay) T
Bt [Current Value Mo Retained BT
1 | Ini ser|
1 F
[SetPoint ms Cupt
BEcz
(Current mTo
||
1| Qut. @
BT Bit Memory Address1: Bit Memory Address2 {Optional):
2 } I + vont b NOP )
5 []©ne Shat (Turn on the bit{s) For one scan) NOP )
[ tmmediatedOnly For ¥ Bit) N
4
ok | [ cael | [ hem (0P )
5 NOP )

Finally, place the Box Cursor on the NOP coil at the far right of Rung #3. Click and drag an
END from the Instruction List into this location. An END instruction indicates the last part

of the main ladder logic program. You have created your first project!

n

B | ¢ | o |

E

F

AF

Iﬂfm
1T

Y

EC
|
1

[Timer (ON Delay) A
[Current Value Mo Retained ET1
Inif N
[SetPoint ms Output
[Current mTo1
BEvo0
ouT )
END )
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Step 3: Create a Project (cont'd)

Program Execution

The following is an explanation of how the CLICK CPU executes the ladder logic program that

was just entered.

Rung A | B | © | © AF
Humber @ Timer{OM Delay) T

1 Current Value Mt Retainerd ET1

1 || Unit sec——( )
b SetPoint ms DU*PU*/'

&) '\ )
BIC2 k Current mTo1 oTl:t":;“
HO

Timer

@ (Hormally Open)

ET1 / Contact
| |
[

out (e
Coil \L B0

3

out

\f END )®

The CLICK CPU executes the ladder logic program instructions, starting with Rung #1, from
left to right, and then proceeds to execute the next rung in the same fashion, carrying on
through all of the rungs in sequential order. The 6 instructions (a, b, ¢, d, e and f) in the above
ladder logic program are executed in the following order.

ORIOBORIEIORI)

Explanation of the Program Execution

@ @ NO (Normally Open) Contact: Address C1 and C2 are assigned to a NO Contact. C1 and
C2 are internal control bits. The internal control bits are 1 bit memory and hold the status
of ON or OFE The contacts are enabled when the status of C1 or C2 is ON.

@ Timer: This instruction is used to delay an action once it is enabled. The CLICK CPU
module can use up to 500 timers (T1 to T500) in a project. In this ladder logic program,
timer T'1 is assigned. The Timer instruction is set up as an ON Delay Timer with a
5 second set point. That is, the timer status bit T1 output coil turns on 5 seconds after the
enable input of the Timer instruction turns on.

@ This is a NO Contact addressed as T1 and whose status is controlled by Timer T1. The
contact is enabled when Timer T'1 output coil becomes true after the 5 second delay.

@ OUT: This is an output coil addressed as real world output Y001, which happens to be the
first output on the CLICK CPU module. It becomes active when the T1 NO Contact in this

rung becomes enabled.

@ END: This is the END of the ladder logic scan, and causes the scan to start at the beginning.
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W

Step 4: Compile and Save Project
Syntax Check (Compile)

Next, we need to compile the ladder logic program. Compiling
. . . g Software - NewProject].ckp - [Main Prog
the program is done with the Syntax Check function. The S _ ;
. L. up NEEEENY Instruction PLC Monitor  Window
program is checked for problems and other conditions that may | ™ s news.trautne rogram... cte

prevent the program from executing correctly. The results of the, | #stewntemetprogran.. b1
Syntax Check are displayed in the Output Window at the bottom ~—  AdessFiter... akt T
of the Main Window as shown below. Lo EdkRung Commert... cark

Local Project Information,.. —

s

From the Program drop down menu, select Syntax Check as m
shown below; or press the F8 function key on your keyboard, or *regam }i‘
click on the Syntax Check icon located on the Program Toolbar. *

Kl

If everything in the program checks out correctly, then the Output Window will indicate
0 error(s) as shown in the following example.

* | Main Program ~

kewProject! - 0 error(s)
b
If there are any errors, they will be indicated in the Output Window. For quicker
troubleshooting, the user can double click on any particular error in the Output Window and

be taken directly to the rung and instruction that may be causing the error. The following is an
example of an error.

Wain Program : Rung 3 error C0201: EMD is missing in the Main ladder program.  »

MNewPraject! - 1 error(s)

Save Project
It is always a good practice to save your project at this point. From the File drop down menu,
select Save Project as shown below, or click on the Save Project icon located on the File Toolbar.
Enter the File Name for your project in the Save As dialog box. You can also browse to the folder

that you want the project saved under. Click Save.
& CLICK Programming Software - No H
G|\ Edit View Setup Frogram In 3 =
Save As X
_ NewPraiest..  cmhN p - g
Open Project...  Chl+a - Savein () Projest O X E-
Close Project [.
Export »
Print. .. Chrl+P
Print Preview
Print Setup...
i SEp Flename:  [Timerl.ckp
Save astype: | CLICK Project Files [*ckp) v [ taca |
Exit I —
[ status Monitor

ey e vigen L
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Step 5: Apply Power
The CLICK PLC system works with 24 VDC power. There is a small terminal block on the
bottom of the CLICK CPU module. Wire the 24 VDC output from a CLICK power supply,
or a properly sized and rated 24 VDC power supply such as AutomationDirect's RHINO series,
to the bottom terminal block. (See Chapter 2: Specifications for power supply specifications.)

EITHER

| Using a CLICK 24 VDC Power Supply. |

OR

| Using an alternate 24 VDC Power Supply.

Once you wire and power up the power supply, confirm the PWR indicator (Green LED) on
the CLICK CPU module is on.

If the PWR indicator is not on, check the voltage on the terminal T_VEVDR )
block with a voltage meter. If you measure 24 VDC on the terminal Koyo 4
block, the CLICK CPU module may be defective. Please try another .
one or contact us for a replacement. e oh
CHR

L]
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Step 6: Establish PC to PLC communications

Next connect a personal computer (PC) to PORT1 on the CLICK CPU module. A PC serial
or USB port with the proper serial cable or USB to RS-232 converter can be used to connect
from the PC to the CPU’s PORT.

EITHER

If a USB port is available on the PC, then use an AutomationDirect USB to RS232 PC to Panel
Programming Cable Assembly, EA-MG-PGM-CBL, to connect between the USB port on the
PC and the RJ12 connector on the CPU’s PORT1.

[ Using a PC USB Port. |

PC to Panel Programming
Cable Assembly
(Includes serial & USB cables)
EA-MG-PGM-CBL

USB to RS232
Converter

If a 9-pin RS-232 serial communications port is available on the PC, then use an
AutomationDirect PC Serial Programming Cable, D2-DSCBL, to connect between the 9-pin
port on the PC and the RJ12 connector on the CPU’s PORT1.

| Using a PC Serial Port. |
User PC r

PC Serial
Programming Cable
D2-DSCBL

communication parameters, so you can always connect the programming software to the CLICK CPU
module through the port without any configuration changes.

. NOTE: PORT1 on the CLICK CPU module is designed as the primary programming port. The port has fixed

1-16 I CLICK PLC Hardware User Manual, 2nd Ed, Rev A — CO-USER-M



Chapter 1: Getting Started

Step 6: Establish PC to PLC communications (contd)
Once we have a communications cable connected between a port on
the PC and PORT1 on the CLICK CPU module, we need to select
the PC COM port that is connected to the CLICK CPU. From the |
PLC drop down menu, select Connect as shown to the right, or click | o

PLC Modes. .. Cub+shift+R
Link Lists: Total: 1 /16
PCCOMPortHo:  COMZ
Connect PC ta PLE Se|

. Read Data Memary. . F
F‘ on the Connect icon located on the PLC Toolbar. Wik Bata Memary... “
F Read Project from PLC... f
\Write Project into PLC...

Pratocol: MODBUS
Baud Rate: 35400
Address: 1

Parity Bit: Odd

£ [ ||ex] %

Stop Bit: 1

Default Setting Connection Test

(i (2] (o] [ ) (ot ] [ ]

The Connect to PLC dialog box will be displayed. Under the PC COM Port No.: drop down
list, select the communications port that is connected to the CLICK PLC Portl.

If you are connecting the programming cable to PORT1 on s i
the CLICK CPU module, you do not need to change any of ;
the parameters, just click the OK button. The software should §
start to immediately connect to the CLICK CPU module. S e

If you cannot connect the software to the CLICK CPU

]
module, try the above procedure one more time and keep . :
watching the TX1 and RX1 indicators on the CLICK CPU R
module. i

[ | ]
If the RX1 is not blinking, it means the CLICK CPU module ﬁ :
is not receiving any data from the programming software. i

Check to make sure you selected the correct PC COM Port,
and also check the cable connections.

‘E NOTE: If using the USB to R§232 converter, and you aren’t

sure which PC COM Port the USB port is assigned, click the ?m:;g?ms‘ EEEEEP%E%OMS)
Detail... button next to the COM Port drop down list to v %
identify it. Below shows the Koyo USB-Serial Com Port

device assigned to COM3. Select it and click OK.

[ OF, ] [ Cancel ]
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Step 6: Establish PC to PLC communications (contd)
The following Connect dialog box will appear once communication has been established with
the CLICK CPU. It is typical that the project that is opened in the programming software will
not match the project that resides in the PLC. The dialog box gives you a choice to either Read
the PLC’s project for viewing purposes, but at the same time allowing the project opened in the
software to still be saved, or not read the project in the PLC.

'E There are differences between the project in the PLC and
L3

the project currently opened in the software,

Do you want to iead the project from the PLC?

(23 Read the project from the PLC.
[You will have a chance ta save the project currently
opened in the zoftware after this.)

() Don't read the project from the PLC.
[Thig zoftware will be connected to the PLC. but the
project currently opened in the software will remain.]

[ gk 1 l Cancel ] l Help ]

For the Getting Started! exercise, click the radio button for the Don’t read the project from the
PLC and click OK. Proceed to the next step which will allow the created project to be written
into the CPU’s memory.
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Step 7: Write Project into PLC

Ml

lojectl.ckp - [Main Program]
n [zl Moritor indow  Help

The next step is used to transfer the project that was created into the
CLICK CPU module. From the PLC drop down menu, select Write
Project into PLC as shown to the right, or click on the Write Project
into PLC icon located on the PLC Toolbar.

The following dialog box is displayed.

FC PLC

Connect, ..

Read Data Memory...
‘Write: Data Memory...

S % ™ §

d Proect from FLC... .

&
!

Online Project Information

PLC Modes. .. Chrl+shift+R

Errar History ..

Clear Memory...
Update Firmmare...

e J“*J\"'v/

Project Name: Project Name: | NewProject.ckp

Program Size (Total 8,000 steps)

BEFrogiam Size: Seteps|  0107%)
MFres frea 7,952 steps | 9990 %)
0 8000

Save Froject to PLC Memory

Program Size (Total 8,000 steps)

BEFrogiam Size: Seteps|  0107%)
MFres frea 7,952 steps | 9990 %)
0 8000

Project File (Total: 512,000 bytes)

Recovery data s witten with the project. EProject File Size Bedbpes 017 %)

The prect canns be rsad fom the PLE withcut BFes e 511,116 bytes [ 9989 )
J R e
0 512,000
Last Update: 27/Feb/2008, 15:28:35 Last Update: 28/Feh/2008, 15:50:24
[ ok ][ caee | [ Heo |

The dialog box displays the information for the Project that is currently opened in the
programming software (PC) on the left side. The dialog box also displays the information for
any Project that may be stored in the CLICK CPU module (PLC) on the right side.

Click OK to write the project data from the PC to the CLICK CPU module.

The Writing... progress window will open to allow verification that the Project is being written
to the CPU. When finished, a Transfer Completed message will be displayed. Click OK to

continue.

Write Project into PLC

Writing,

CLICK Programming Software E‘

User Pragram
(NANNNRNNNRNNRRNNARN | .

\]:f) Transfer Completed.
Parameter
[ ]
Project

[
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Step 8: Place PLC in RUN Mode

The next step is to place the CLICK CPU module into its Run mode
Lo Monkor Window  Help ,

so that the ladder logic program will execute. Next, from the PLC
drop down menu, select PLC Modes.. as shown below, or click on the
PLC Modes... icon located on the PLC Toolbar.

The PLC Modes dialog box is displayed.

PLC Modes

Current PLC Mode:  RUM

Mew PLC Mode: @RUM

(ISTOP

3

[ OF ][ Cancel ] [

Help ]

Connect...

LY TP

f
[" ReadData Memory...
E Wirite Data Memory...

Read Project from FLC...
Write Project into PLC, .
Online: Froject Informatin...

Chrl+Shift+F:

Ervor History...
Clear Memory. .
Update Firmware. .. L9

o
eSS

Click the radio button for RUN and then click the OK button. The CLICK CPU module is

now in Run mode and executing your ladder logic program.

NOTE: The PLC Modes dialog box can also be accessed by clicking on the Connection status
(Offline/Run/Stop) indicator button that is located on the toolbar.

1= €] ICK Programming Software - Timer1.ckp - [Main Program]
C] File Edit View Setup Program Instruckion PLC  Monitor  window Help

DEH &G L GE

ER € o & u = IR

Micknames

#h 2 & LR
B

S - |

| | Navigation x
Pragram | Function | PLC
=-[} Ladder Program I

5 main Program

g subroutine Program

& Interrupt Program

& Address Picker

@ Edit Rung Comments
L&) Lacal Program Infarmatio

A

Connection
Status
(Offline/Run/Stop)
Indicator Button

B Chetk e | A

Y o |
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i
.o . o .
Step 9: Test Project using Data View Monitor
In this next step, use the Data View Monitor to test the ladder logic « Navigatan .
program by manually overriding the status of the internal C1 bit that Program [Function | pLc
was programmed. The purpose of this will be to have the C1 bit enable | = s Proven
. . . . . it aln Frogram
Timer T1. From the Navigation window on the left side of the &4 Subroutne Program
development screen, select the Program tab, open the Data View folder g Interrupt Program
. . . Add Picks
under Monitor and double click on DataViewl. 7 cait Rung Commants
. . . . &) Local Project Infi i
The Data View window is displayed. St ot
; = [ Monitor
[ Data View -[DataView] =3} L"E Status Monitor
- {1 & Data Vi
Eclt ‘ Fill Dowir ‘ ‘ il

Address ‘Nickname Currenit Walug ‘\;‘iewing Format o

s

How

Click the Edit button and type in C1 as the Address as shown below.
{1 Data View -[DataView1] (=13}

[ view Cwerride
Edit Fill Dawn ‘ W) Write Al New Values
Acddress Nickname| Current Walue [Mew Walue rite | Wigwing Format ad
On Off Eit
v
B

Double click the ON button in the New Value column. The Current Value of the C1 bit
changes from OFF to ON. Go to Step 10: YOOI Output On?

{T] Data View -[DataView1] Q@@

[ view Cuerride
Edlit Fill Dowin ‘ W) Wirte 411 Mew Values
|Nickname Current Walue |New “alle |Wme ‘\ﬂewing Format o]
on Lo offl 0 s
v
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B
Step 10: YOO1 Output On?
n CLICK CPU output Y001 (labeled Y1 on the CPU module) will turn on 5 seconds after you
write the ON state to the C1 bit using Data View in the Edit mode.

Y001
ON

d =

If you missed viewing the transition of the Y001 status LED from OFF to ON, write an OFF
state to the C1 bit and then an ON state in the Data View Monitor to do it again.

NOTE: Also, try overriding the status of the internal C2 bit. The results should be the same because the C2
bit is in parallel with the C1 bit. The ladder logic reads: “Enable timer T1, if either C1 or ‘C2 is true.”

Congratulations!

You have now learned how to create, compile and transfer a ladder logic project to a CLICK
CPU, and then run and test the project. There are additional instructions available for the
CLICK PLC. Please refer to the programming software online help topics for details on these
instructions.

Again, thank you very much for using the CLICK PLC system.
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Chapter 2: Specifications

W
Overview
PLC System
The CLICK PLC family of components is designed to offer practical PLC features in a compact
and expandable design, and at the same time offer a simple-to-use philosophy. A powered

CLICK CPU module by itself can be used as a complete PLC system with built-in I/O points,
or the system can be expanded with the addition of up to eight I/O modules. The CLICK PLC
system does not require a mounting base. The CLICK CPU and I/O modules are connected
together via an expansion port on the sides of the modules. A variety of I/O modules are
available for flexible and optimal system configuration. The CLICK PLC supports a very simple
but useful instruction set. There are 21 easy-to-use instructions that cover most applications that
are suitable for this class of PLC.

Use a CLICK CPU module as a stand-alone controller...

l;':'l CLICK > cu-uuuu;n

Koyo xi
@
xs

PR RUN fand

A U c2

ERR W sTOP. P&
¥

X7

xs

c3
Al
Y2
¥3
Y4
ca
s

f Ve

or, expand the system by installing up to eight additional I/O modules.

e — R __—_ 0 | m— 2
e CO-16ND3 m CO-DBND3 ym CO-16TD1 [ CO-16TD1 ~om CO-08TA
pogi it Pt bl ) P
1 1
[ ] + | |
20 2o e
33 3 3 3
45 s g g
Vi vi
5 5
6 e
T T
c1
; : : o
2 e o 2
3 a2 & 3
5 10 10 s
b 1
cz2
5 12 12 o
a vz vz 5
7 13 13 7
14 14
é 15 15 2
16 16

properly-sized 24 VDC power source can be used to power the CPU and can also provide 24 VDC to any
optional /0 modules used in the CLICK PLC hardware configuration. Please refer to the Power Budgeting

. NOTE: It is not necessary to use the CLICK PLC with a CLICK power supply. An alternately regulated,
section later in this chapter for details on choosing the correct size power supply.
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|
CPU Modules
Two types of CPU modules are available:
* Basic CPUs with discrete-only inputs and outputs.
* Analog CPUs with both discrete and analog inputs and outputs. n
Basic CPU Modules

The Basic CLICK CPU modules are available with different combinations of built-in I/O types
(i.e. DC input/DC output, DC input/relay output, and AC input/relay output). The CLICK
CPU modules listed below all offer the same performance, use the same instruction set, and
support all optional I/O modules. With the 14 built-in I/O points (8 inputs/6 outputs), the
CPU can be used as a ready-to-go PLC control system without any additional I/O modules.
The CPU module just needs 24 VDC, but it can be expanded in the future if the need arises.

PLC Mode €0-00DD1-D
Switch CLICK ’ o] ‘ 8 Discrete
Koyo X Input
2 Points

-
™
LED Status \ = i
Indicators ) i u v
RUN & c2
ERR W stop W X5
- X6
PORT1 - X7
| ™t - - x8_|
Communication < R i
Ports | vcw = 2
R W - v2 6 Discrete
PORT2 - Y3 0utput
- v4 Points
c4
- Y5
- Y6
: -

Power
Terminal

Built-in I/O (Basic CPUs)
There are four different configurations of I/O types available for the discrete CLICK CPU
modules. The table below lists the part numbers showing the various 1/O types.

Basic CLICK CPUs
Part Number |Discrete Input Type | Discrete Output Type | External Power
C0-00DD1-D 6 DC (sink)
C0-00DD2-D | 8 DC (sink/source) 6 DC (source) 24VDC (required
C0-00DR-D for all CPUs)
6 Relay
C0-00AR-D 8AC
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Analog CPU Modules
The Analog CLICK CPU modules are available with different combinations of DC in, DC

sinking, sourcing or relay out, and analog in and out.

They also have an RS-485 port for Modbus and ASCII communications, and the battery
backup feature which will retain the data in SRAM for 5 years.

PLC Mode 9
Switch I\

LED Status X

Indicators e UR”N e

Y1
Y2
Y3

Y4
+

AD1V] 2 Analog
AD1 Inputs
AD2V| i
AD2I
ACOM

-~ 2 Analog
DAl Outputs
DA2V|
DAZI_

Communication 4 _;ﬁ :
Ports E

\PORT3

3 -

Koyo

-
-
-
-
ERR W stop W
-
PORTY -
TX1 -
7/ RYX1 W
-
-
PORT2 -
-

=
EH

-~

Power
Terminal

X3
X4

CLICK } CO-OZD::-D

T 4 Discrete
Inputs

4 Discrete

Outputs

Built-in I/O (Analog CPUs)

There are three different configurations of I/O types available for the Analog CLICK CPU

modules. The table below lists the part numbers showing the various I/O types.

Analog CLICK CPUs
Discrete Discrete
Part Number Input Types| Output Types Analog Input Types Analog Output Types | External Power
€0-02DD1-D 4 DCsinking | 2 ch?nnel; voltggzeo(O-g VDC) | 2 ch;mnel; voltilgzeo(o-g VDC) VDG ]
N 0 ; ; current (4-20 mA); current (4-20 mA); require
C0-02DD2-D 4DCin | 4DC sourcing selectable s(eparately )per selectable s(eparately )per for all (CPUs)
C0-02DR-D 4 relay out channel channel

There is a dedicated terminal for each voltage or current type, but you must also select the voltage or current
type in the CLICK programming software. See the Analog I/0 Configuration section in Chapter 3.
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i

Communication Ports (Basic and Analag CPUs)
Basic CLICK CPU modules have two built-in serial communications ports, and Analog CPU
modules have three ports. See Chapter 4: Communications for details on the proper use of these

ports.

Memory (Basic and Analag CPUs) n
The CLICK CPU modules have a non-volatile FLASH ROM to store the downloaded ladder
program and project file. The FLASH ROM has a total of 136K words. These are broken down

into 8K words for the ladder program and 128K words dedicated for the project file. The
FLASH ROM will retain the ladder program even with power removed from the CPU module.

The CLICK CPU modules make use of data registers to store values and conditions that are
used during program execution. This data is stored in the SRAM memory. It is volatile memory,
but is backed up by a super capacitor. The super capacitor is a special type of capacitor that is
designed to provide power to volatile memory like the SRAM when the power to the CPU is
off. However, it will not back up the memory for an extended time. In the case of the CLICK
PLC, the super capacitor will back up the SRAM for a few days after the power is shut off. Once
the super capacitor is discharged, all data in the SRAM are cleared when the CLICK CPU is

powered up the next time.

Battery Backup (Analog CPUs Only)

Analog CPU modules also have the battery backup feature that will retain data in the SRAM
for five years. Use part number D2-BAT-1 as the replacement battery.

See the CPU Module Specifications section later in this chapter for more CPU information.
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I/0 Modules

A variety of I/O modules are available for the CLICK PLC System. Up to 8 I/O modules can
be connected to a CLICK CPU module to expand the system I/O count and meet the needs
of a specific application. Complete I/O module specifications and wiring diagrams can be
found later in this chapter. The table below lists the discrete option modules that are supported

by the CLICK at this time.

ehm=eniavn-t 3

mmn'l'il'liiiill'_f_n.

[
m
[ TET S

1.5

[§-1 11

Saas saes wsws sis
LLLLLELLLELELELLL]

Discrete 1/0 Modules
Inputs Outputs
Part Number Kg;‘{,‘g; Sink or Voltage Kg;‘{,’g; Sink or | Voltage/Current
Commons Source Ratings BT Source Ratings
C0-08ND3 DC/g2 | kO | 1924 vDe
C0-08ND3-1 DC/g2 | nkOr | 335 vDC
C0-16ND3 DC/16/4 | SIKOT | 24vDe
CO-08NA AC/8/2 NA | 100-120 VAC
C0-08TD1 DC/8/2 Sink | 3.3-27 VDC, 0.3 A
C0-08TD2 DC/81 | Source | 12-24 VDG, 0.3 A
C0-16TD1 DC/16/2 | Sink | 5-27VDC,0.1A
C0-16TD2 DC/16/2 | Source | 12-24'VDC, 0.1 A
C0-08TA AC/8/2 N/A | 17-240 VAC, 0.3 A
C0-04TRS Relyiaia | A | SZENDS TR
C0-08TR Relyisz | A | SZENDS A
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LED Indicators

All CLICK I/O modules have an LED Power Indicator, PWR. When this LED is on, the I/O
module is receiving 24 VDC through the backplane connector correctly. The input modules
have green LEDs and the output modules have red LEDs respectively as the status indicator.
When the LED is on, the I/O point is on. n

1/0O Module LED Status Indicators

POWER LED (Green)

?2/ On |Power Good \
@ Power Failure __
42
=
=
=
=
=
=
OUTPUT LEDs (Red) g
On [Output True |< =]
=
INPUT LEDs (Green) Output False =
On |Input True E
Input False é
=
=
N(CI=1
Input 1/0 Module Output I/0 Module

Please refer to the I/O Module Specifications section later in this chapter for additional
specifications.
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Power Supply
Two types of 24 VDC power supplies are available for the CLICK PLC family. They are
designed to attach to the left side of the CLICK CPU, which allows a compact footprint. They
are identical except for the output current rating. The 24 VDC power is wired from the DC
output terminals of the power supply to a removable power terminal block located on the

bottom of the CLICK CPU.
CO0-00AC C0-01AC
C0-00AC C0-01AC
05 N 13 A
R N /

-E ov T_ ov

De @6

5t | t |

<. [ M- |

N I

C0-00AC

The C0-00AC is a low-cost solution for applications requiring only minimal I/O and power
consumption. This power supply will not support a fully-populated CLICK PLC system with
all possible I/O module combinations.

C0-01AC

The C0-01AC is designed to support a fully-populated CLICK PLC system with all possible
I/O module combinations with no concerns of exceeding the power budget.

CLICK 24 VDG Power Supply Ratings

Part Number Output Current
C0-00AC 05A
C0-01AC 1.3A

Please refer to the Power Supply Specifications section later in this chapter for detailed
specifications.

NOTE: It is not mandatory to use one of the above CLICK power supplies for the CLICK PLC system. A
properly-sized and rated, 24 VDC power supply, such as some of those offered by Automationdirect.com, can
also be used to power a CLICK PLC system.

To select a power supply to use with your CLICK PLC system, you need to consider the total
PLC system’s power budget. Please refer to the Power Budget section of this chapter for details.
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Programming Software

The CLICK Programming Software, CO-PGMSW, which can be downloaded free from the
Automationdirect.com web site, is designed to provide simple and fast application development

of ladder logic programming,

g
ty
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= ! T T T T T

Program | Function | PLC

=¥ nmm Frogram
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These are some of the features that help make this happen:

* The Navigation window allows organization of the ladder logic programs used in your project and
access to the functions, settings and configurations used to work with your project.

* The Instruction List window displays all available CLICK PLC instructions, allows you to drag and
drop the instruction into your ladder logic program, and then enter any values and/or parameters

required for the particular instruction.

* You can add Subroutine and Interrupt programs separately from the main ladder logic program.
This allows you to manage your ladder logic programs in a simple, structured environment and, at

the same time, aid in trouble-shooting your program.

* The Data View Monitor window configurations are saved with your project. This allows quick
access to the same set of memory addresses that may have been set up for viewing during testing of

your program.

* The graphical represented System Configuration dialog box allows checking the PLC system 1I/O
configuration. A Power Budget calculation feature is included. Refer to the Power Budgeting section

later in this chapter for additional details.

* The Address Picker window allows quick selection of any memory address to be placed in the ladder
logic program. Refer to the programming software online help for additional details.

* The CPU module Firmware can be updated from the programming software within 2 minutes.
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B

PLC Numbering System

The following section explains how the CLICK PLC handles the available numbering systems,
memory addressing, and I/O numbering.

Data Types
The CLICK PLC supports the following data types. On the CLICK PLC programming

software, each data type is indicated with a small icon.

Data Type ﬁ:/t‘# Data Ranges
Bit B 0,1
Integer (Single Word) (1] -32,768 t0 32,767
Integer2 (Double Word) -2,147,483,648 0 2,147,483,647
Floating Point -3.4028235E+38 t0 3.4028235E+38
HEX (Hexadecimal) (The HEX data ype requires he ' after the value,)
Text (Single Character) ASCII character 00h to FFh
ASCII Code @ ASCII code $00 to $FF

. NOTE: The CLICK CPU does not support Octal or BCD numbering Systems (data types).
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Memory Types

The following is the list of the memory types that the CLICK PLC system supports. See the

memory map later in this chapter.

Memory Type  Symbol .[I-)va[}: ﬁg’: Definition
Input Point X Bit The Discrete Input points are represented by the "X" symbol.
Output Point Y Bit The Discrete Output points are represented by the "Y" symbol.
= |The Control Relay bits are represented by the "C" symbol. These
Control Relay C Bit l_-] internal bits are typically used for ladder program control. They do not
represent any real world inputs or outputs.
5 = |The Timers are represented by the "T" symbol. The Timer status bit is
Timer T Bit \L;s?d to indicate when the Current Value of the timer equals its Preset
alue.
= |The Counters are represented by the "CT" symbol. The Counter status
Counter CT Bit bit is used to indicate when the Current Value of the counter equals its
Preset Value.
The internal System Control Relays, represented by the "SC" symbol,
Fsiv?tem Control SC Bit r:] are pre-defined bits which represent the status of specific system
elay functions.
Data Register DS Integer m Single word integer data registers are represented by the "'DS" symbol.
Data Register DD Integer2 SD}?#]EELWOM integer data registers are represented by the "DD"
Data Register DH HEX Single word Hex data registers are represented by the "DH" symbol.
: Floating Data Floating Point registers are IEEE format Real number values
Data Register DF Point |E represented by the "DF' symbol as 32 bit words.
: J] |The Input Registers, represented by the "XD" symbol, contain groups
Input Register XD HEX of Discrete Input points in a 16 bit word format.
: The Output Registers, represented by the "YD" symbol, contain groups
Output Register YD HEX of Discrete Output points in a 16 bit word format.
- : The Timer Registers, represented by the "TD" symbol, contain the
Timer Register L integer | [T corresponding Timer's accumulative value in a 16 bit data register.
: ] | The Counter Registers, represented by the “CTD" symbol, contain the
Counter Register CTD | Integer2 corresponding Counter's accumulative value in a 32 bit data register.
The internal System Data Registers, represented by the "SD" symbol,
Fsivste Il“ Data SD Integer m are pre-defined words which represent the status of specific system
egister functions.
Text TXT Text The Text data registers, represented by the "TXT" symbol, are used to

store and manipulate ASCII text data.
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Memory Types (contd)

Pointer Addressing

The CLICK PLC allows the use of Pointer Addressing for flexibility in programming. The Copy
instruction supports Pointer Addressing in the single copy mode. The Pointer is always assigned
as a DS memory type and is designated as a Pointer by placing the DS memory type in square
brackets, such as [DS1]. Pointer Addressing uses the Pointer's data value to point to a memory
location within the range of one of the eligible memory types. Pointer Addressing can be used

with the DS, DD, DE DH, XD, YD, TD, CTD and TXT data register memory types.

Pointer Addressing is also sometimes referred to as Indirect Addressing. One of the many uses
for Pointer Addressing would be to perform lookup in tables. An application example might be
determining the number of gallons in a horizontal tank when the liquid level is known. The
gallons could be determined by a rather complex math formula, but a simpler approach would
be to pre-calculate the number of gallons at several uniform levels, and place these values into
a table of data registers that can be accessed using Pointer Addressing.

Pointer Addressing Example
DS1 = 100; data register DS1 is assigned the value of 100.

Then the use of DD[DS1] would be the same as showing DD100.
As the value in DS1 is changed, the result would then point to a different DD data register.

In the example, data register DS1 is called a Pointer. Only a DS memory type can be used as a
pointer. As mentioned before, the use of the [square brackets] around DSI in the data register
reference DD[DS1] is how the Pointer Addressing is designated.
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I/0 Numbering System
The CLICK PLC uses decimal numbers for the input (X) and output (Y) addressing.

X 2 16 For example, address X216 means
£A & 1Y the 16™Minput point on the second

module from the CPU module.

X: Input Module  I/O Point #
Y: Output  Position  on the module
(0-8) (01-16)

Module Location

Please refer to the following diagram to understand the module position and I/O numbering.

Position
. — — B — —
T ‘;I i ‘,l T
:.’.‘.;.“ =I| i E c‘i
: g : [
Do b u i &
5 : 2 ‘
Zw E B HEE F .
== - L - -
ettt ccntt. oot
CPU X501 | Y601 | Y701 | Y801
/0| y001—x008
Address .y iy >y e iy — o
Y001—Y006 | X116 | X216 | X316 | X416 | X508 | Y616 | Y716| Y808

The 1/0 Addressing can be checked by using the System Configuration window from within
the CLICK programming software. From the Setup pulldown menu, select System
Configuration; otherwise, from the Navigation window select the Function tab, and under
CPU configuration, double click on System Configuration.

System Configuration Setup E|
5wt 10 Config Check
System Irput Totslpt)w 40 Quiput Totmipt)s 34 Power Butgetima)e 520
tigme E, =N fios fio: Juos fos fios s hos Juos |
ModJe Tyoe SO0 Rac Co0oR 0 CO- 18003 Co0Ed Codana Co-18T040 CO04TRS COTR
Irput W00 1-N008 KI05-A1LE 201408 N301-008
Output 100 1-7006 Y0146 TS01-Y504 TE01-7608
Furl ima}|+1300 M 40 5] - &0 100 2
change.., || crange.. || Change.. || crange... || change.. || Change.. || cnange.. || change.. || Seest. |
[ Remove || memeve || memeve Remove || Remove || memowe
[Toe ] [ came | [ ne
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CPU Operation

Introduction
Achieving proper control of your equipment or process requires a thorough understanding of
how the CLICK CPU controls all aspects of system operation. There are three main areas to
understand before you create your application program:

* CPU Operating System — the CPU manages all aspects of system control. A quick overview of all
the steps are provided in the next section.

e CPU Operating Modes — The two primary modes of operation are Stop mode and Run mode.

* CPU Memory Map — CLICK CPUs offer a wide variety of resources, such as timers, counters,
inputs, etc. The Memory Map section shows the organization and availability of these data types.

CPU Operating System
At powerup, the CLICK CPU initializes the internal electronic hardware. Memory initialization
starts with examining the retentive memory settings. In
general, the contents of retentive memory are preserved,
and non-retentive memory is initialized to zero (unless
otherwise specified).

Initialize hardware

Initialize various memory

After the one-time powerup tasks, the CPU begins the !

. .. . based on retentive
cyclical scan activity. The flowchart to the right shows configuration
how the tasks differ, based on the CPU mode and the

existence of any errors. The “scan time” is defined as the
average time around the task loop. Note that the CPU is

always reading the inputs, even during Stop mode. This
allows programming tools to monitor input status at any
time.

The outputs are only updated in Run mode. In Stop

mode, they are in the off state.

Error detection has two levels. Non-fatal errors are
reported, but the CPU remains in its current mode. If a
fatal error occurs, the CPU is forced into Stop mode and
the outputs turn off.

RUN

Execute program
Update output

Do diagnostics

NO

Report error, set flag
register, turn on LED

Force CPU into
STOP mode
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CPU Operating Modes

Stop Mode [
In Stop mode, the CLICK CPU does NOT execute the M:::/Ss\:?i:]ch f§ } .
ladder logic program or update the output points. The ~ " =
primary use for Stop Mode is to enter or change a ladder vw\- u o n
logic program. You also use Stop mode to set up the CPU i o
parameters, such as retentive memory areas, etc. "

c3
Y1

You can use CLICK Programming Software, or the
CLICK CPU mode switch to place the CPU in Stop
mode; however, the CLICK CPU mode switch will | v
override the software mode condition. If the CPU mode & R
switch is in the Stop position, the software is blocked ﬁE_ﬁ_
from changing the CPU mode. When the CPU mode

switch is in the Run position, the software may toggle the
mode switch from Run to Stop at will.

&
va
ca
\a

Normal Run Mode Scan

Run Mode
In Run mode, the CPU executes the application program and £
updates the I/O system. You can perform many operations | Read Inputs |
during Run mode. Some of these include: v
* Monitor and change I/O point status [_servie Penphjrals' Foeio_|

* Change timer/counter preset values [ cPUBus Communications |

¢ Change variable memory locations

‘ Update SC Relays & SD Registers ‘

The Run Mode can be divided into several key areas. For the
vast majority of applications, some of these execution
segments are more important than others. For example, you |
need to understand how the CPU updates the I/O points,

Execute the Ladder Program ‘

!}

. ; L Write Output
handles forcing operations, and solves the application ‘ e Dulputs ‘
program. The remaining segments are not that important for | ! |
S vm——
most applications. oonosTes
You can use CLICK Programming Software, or the CLICK ;

CPU mode switch to place the CPU in Run mode.
C Warning: Only authorized personnel fully familiar with all aspects of the application should make

changes to the ladder logic program. Make sure you thoroughly consider the impact of any changes to
minimize the risk of personal injury or damage to equipment.
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Read Inputs

The CLICK CPU reads the status of all inputs, then stores it in the image register. Input image
register locations are designated with an X followed by a memory location. Image register data
is used by the CPU when it solves the application program.

Of course, an input may change after the CPU has just read the inputs. Generally, the CPU scan
time is measured in milliseconds. If you have an application that cannot wait until the next I/O
update, you can use Immediate Instructions. These do not use the status of the input image
register to solve the application program. The Immediate instructions immediately read the
input status directly from the I/O modules. However, this lengthens the program scan since the
CPU has to read the I/O point status again.

Service Peripherals and Force I/O

After the CLICK CPU reads the inputs from the input modules, it reads any attached
peripheral devices. This is primarily a communications service for any attached devices. For
example, it would read a programming device to see if any input, output, or other memory type
status needs to be modified. There are two basic types of forcing available with the CLICK
CPUs:

* Forcing from a peripheral — not a permanent force, good only for one scan

¢ Bit Override — holds the I/O point (or other bit) in the current state. Valid bits are X, Y, C, T nd CT.
(These memory types are discussed in more detail earlier in this chapter).

Forcing and Bit Override are done through the Data View Monitor.

{F! Data View: [data registers] @@E
& open | [l save [Juse Override
Edit Fill Down | Wi write Al New Yaluss |

Mo, |Address ‘Nicknamalcurrent Yalue ‘Naw Walue ‘WritelV\ewwng Farmat ~

003 [1]ps3 0 Integer

004 |1]ps4 0 Inkeger

o5 |Blxo01 off On | Off Bit

o0s_|Blxo02 oOff on | Off Bit

007 [Blxooz OFf on | off Bit

oos_[T]ps7 0 Tnkeger v

[iliE] Integer v
Real
Exponential
i Help

Regular Forcing: This type of forcing can temporarily change the status of a discrete bit. For
example, you may want to force an input on, even though it is really off. This allows you to
change the point status that was stored in the image register. This value will be valid until the
image register location is written to during the next scan. This is primarily useful during testing
situations when you need to force a bit on to trigger another event.

Bit override: This is a more forceful type of bit manipulation. When bit override is enabled, you
can actually override the current status of a bit in the image register. This change will remain
intact until you remove the override.

2-16 |
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changes to the program. Make sure you thoroughly consider the impact of any changes to minimize the

& Warning: Only authorized personnel fully familiar with all aspects of the application should make
risk of personal injury or damage to equipment.

Update System Control (SC) Relays and System Data (SD) Registers n
The CLICK CPUs have system memory locations hold this information. This portion of the

execution cycle makes sure these locations get updated on every scan. Also, there are several
different system control relays, such as diagnostic relays, etc., that are also updated during this
segment.

Solve Application Program
The CLICK CPU evaluates each instruction in the application program during this segment of
the scan cycle. The instructions define the relationship between the input conditions and the
desired output response. The CLICK CPU uses the output image register area to store the status
of the desired action for the outputs. Output image register locations are designated with a Y
followed by a memory location. The actual outputs are updated during the write outputs
segment of the scan cycle.

The internal control relays (C) and the data registers (DS, DD, DF and DH) are also updated
in this segment.

You may recall that you can force various types of points in the system, discussed earlier in this
chapter. If any I/O points or memory data have been forced, the output image register also
contains this information.

Write Outputs
Once the application program has solved the instruction logic and constructed the output
image register, the CLICK CPU writes the contents of the output image register to the
corresponding output points. Remember, the CPU also made sure that any forcing operation
changes were stored in the output image register, so the forced points get updated with the
status specified earlier.

Diagnostics
During this part of the scan, the CPU performs all system diagnostics and other tasks such as
calculating the scan time and resetting the watchdog timer. There are many different error
conditions that are automatically detected and reported by the CLICK PLCs. Chapter 6:

Troubleshooting contains a listing of the various error codes with a description of the possible
causes.

Probably one of the more important things that occurs during this segment is the scan time
calculation and watchdog timer control. The CLICK CPU has a watchdog timer that stores the
maximum time allowed for the CPU to complete the solve application part of the scan cycle. If
this time is exceeded, the CPU will enter the Stop mode and turn off all outputs. An error is
automatically reported. The default value of the watchdog timer is 200 ms and can be adjusted
between 5-10,000 ms. Refer to the online help available from the CLICK Programming
Software, CO-PGMSW, for additional information in regards to the Watchdog Timer.
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Power Budgeting

What is Power Budgeting?

There are two areas that need to be considered when determining the power required to operate
a CLICK PLC system. The first area is the power required by the CLICK CPU, along with the
internal logic side power that the CPU provides to its own I/O and any connected I/O modules
that are powered through the CPU’s expansion port, plus any device, such as a C-more Micro-
Graphic panel, that is powered through one of the CPU’s communication ports.

The second area is the power required by all externally connected 1/O devices. This should be
viewed as the field side power required. The field side power is dependent on the voltage used
for a particular input or output device as it relates to the wired I/O point, and the calculated
load rating of the connected device

It is strongly recommended that the power source for the logic side be separate from the power
source for the field side to help eliminate possible electrical noise.

Be aware that the CLICK sinking DC output points require a sustained voltage to work with
their output drivers. This includes the C0-00DD1-D CPU, and the C0-08TD1 & C0-16TD1
output modules. It is recommended that this voltage be provided from the field side power
source.

The CLICK CPU operates from a 24 VDC power source. The 24 VDC power source can be
provided by an optional CLICK power supply (C0-00AC or C0-01AC), or a standard
industrial 24 VDC power supply as offered by AutomationDirect.

I

£ T

@i o |

e <.

2 - :.'r___

CLICK 24 VDC Power Supply Other 24 VDC Power Supply
C0-00AC or C0-01AC Example: PSP24-608

Visit www.automationdirect.com for the complete line-up.

The power source for the connected I/O devices is dependent on the voltage rating of the

devices and the type of CLICK I/O module that is being used.

Power Budgeting requires the calculation of the total current that the 24 VDC power source
needs to provide to CLICK’s logic side, and also a separate calculation of the total current
required from all devices operating from the field side of the PLC system.

See the Power Budgeting example shown on the next page which includes tables listing the
CLICK CPU and I/O module current requirements..
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i

Power Budget Calculation

The following table shows the current consumption required for both the logic side and field

side of the CLICK modules.

Current Consumption (mA) Current Consumption (mA) E

Power Budget External
Part Number 24 VDCg 24 VDC Part Number Pov;ir‘?l;lgget I;)zt%%l
(logic side) (field side) (logic side) (field side)
Basic CPU Modules Output Modules
C0-00DD1-D 120 60 C0-08TD1 50 15
C0-00DD2-D 120 0 C0-08TD2 50 0
C0-00DR-D 120 0 C0-16TD1 80 100
C0-00AR-D 120 0 C0-16TD2 80 0
Analog CPU Modules C0-08TA 80 0
C0-02DD1-D 120 60 C0-04TRS 100 0
C0-02DD2-D 120 0 C0-08TR 100 0
C0-02DR-D 120 0 C-more Micro-Graphic Panel
Input Modules Allp/n | 90 \ 0
C0-08ND3 30 0
C0-08ND3-1 30 0
C0-16ND3 40 0
C0-08NA 30 0
Example
Power Supply | [CPU Module | [1/0 Module Add the current consumption for each
(CO-01AC) (C0-00DD1-D)| | (CO-16ND3) module in the system. The following is

an example.

Current Consumption (mA)

1/0 Module
(C0-16TD1)

Power Budget External
Part Number 24 \DC 24 \DC
(logic side) (field side)
C0-00DD1-D 120 60
C0-16ND3 40 0
C0-16TD1 80 100
C-more Micro 90 0
Total: 330 160 *
C-more - * Plus calculated load of connected I/0 devices.

Micro-Graphic
Panel
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B

Power Budgeting using the CLICK Programming Software
The following example shows the logic side current consumption as calculated in the System
Configuration Setup section of the CLICK Programming Software. Based on the amperage
rating of the power supply selected in the first column, your power budget is calculated by
subtracting each consecutive module’s power consumption from the total available power
budget. If you exceed the maximum allowable power consumption, the power budget row fills

in red. (The row will be red if the PC is not connected to the CLICK CPU.)

System Configuration Setup E]

[CIstart-up 1/0 Config Chedk

0-00AC CR00DRD CDIEND3 CO-DSND3  CO08NA CO-16TD1 COMTRS CDOSTR

e

System Input Total{pt)=40  Output Totalpt)=33  Power Budget{mA)= 520(-20)
ame pIS cru o1 oz Juos o4 [iios [ios [0z [os
Module Type _|C0-00AC CO-O0DRD  CO-18MD3  CO-OBND3  CO-0NA C0-16TD1  CO-04TRS  CO-08TR
Input ¥0D1X008  X101-K116  X201X208  ¥301-X308
Output Y00 1-Y008 Y401-Y416 Y501-Y504 Y5601-Y608
PuirBudget{ma)
changf... |[ change... |[ Change... |[ Change... |[_ Change... ][ Change... Change... |[ Change.. |[_ Select.. |
[ remove | rRemove |[ remove ][ Remove ][ Remove ][ Remove |
[ oc | [ cancel | [ hep

Power budget row turns red if maximum
allowable power consumption is exceeded
for the power supply selected.
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|
General Specifications

General Specifications (all CLICK PLC products)

The following general specifications apply to all CLICK CPUs, optional I/O modules, and
optional power supply products. Please refer to the appropriate I/O temperature derating charts

under both the CPU and I/0O module specifications to determine best operating conditions

based on the ambient temperature of your particular application.

General Specifications

Power Input Voltage Range 20-28 VDG

Maximum Power Consumption 5W (No 5V use from communication port)
Maximum Inrush Current 30A (less than 1ms)

Acceptable External Power Drop Max 10ms

32°F to 131°F (0°C to 55°C)
IEC 60068-2-14 (Test Nb, Thermal Shock)

—4°F to 158°F (-20°C to 70°C

Operating Temperature

)
IEC 60068-2-1 (Test Ab, Cold
Storage Temperature IEC 60068-2-2 }Test B0, Oy eat
IEC 60068-2-14 (Test Na, Thermal Shock)
Ambient Humidity 30% to 95% relative humidity (non-condensing)
Environmental Air No corrosive gases

The level for the environmental pollution is 2 (UL840)

MIL STD 810C, Method 514.2
Vibration IEC60068-2-6
JIS C60068-2-6 (Sine wave vibration test)

MIL STD 810C, Method 516.2
Shock IEC60068-2-27
JIS C60068-2-27

Comply with NEMA 1CS3-304

Impulse noise 1us, 1000V

EN61000-4-2 (ESD)

EN61000-4-3 (RFI)

Noise Immunity EN61000-4-4 (FTB)

EN61000-4-5 (Surge)

EN61000-4-6 (Conducted)

ENG1000-4-8 (Power frequency magnetic field immunity)
RFI: No interference measured at 150, 450MHz (5w/15¢m)

Emissions EN55011:1998 Class A
Agency Approvals UL508 (File No. E157382, E316037); CE (EN61131-2)
Other RoHS instruction conformity
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CPU Module Specifications

Common Specifications

CPU Module Specifications

Basic CPU Analog CPU

Control Method Stored Program/Cyclic execution | Stored Program/Cyclic execution

method method
1/0 Numbering System Fixed in Decimal Fixed in Decimal
Ladder Memory (steps) 8000 8000
Total Data Memory (words) 8000 8000
Contact Execution (boolean) <0.6us <0.6us
Typical Scan (1k boolean) 1-2 ms 1-2ms
RLL Ladder Style Programming Yes Yes
Run Time Edits No No
Scan Variable / fixed Variable / fixed
CLICK Programming Software for Windows Yes Yes
Built-in Communication Ports Yes (two RS-232 ports) Yes (two E§:§§§ 88,%3 and one
FLASH Memory Standard on CPU Standard on CPU
Built-in Discrete 1/0 points 8 inputs, 6 outputs 4inputs, 4 outputs
Built-in Analog I/0 Channels No 2 inputs, 2 outputs
Number of Instructions Available 21 21
Control Relays 2000 2000
System Control Relays 1000 1000
Timers 500 500
Counters 250 250
Interrupt Yes (external: 8 / timed: 4) Yes (external: 4 / timed: 4)
Subroutines Yes Yes
For/Next Loops Yes Yes
Math (Integer and Hex) Yes Yes
Drum Sequencer Instruction Yes Yes
Internal Diagnostics Yes Yes
Password Security Yes Yes
System Error Log Yes Yes
User Error Log No No
Memory Backup Super Capacitor Super Capacitor + Battery
Battery Backup No Yes (battery part no. D2-BAT-1)
Calendar/Clock No Yes
1/0 Terminal Block Replacement ADC p/n CO-16TB ADC p/n CO-16TB
Communication Port & Terminal Block N/A ADC p/n CO-03TB
Replacement
24 IDC Power Terminal Block Replacement ADC p/n C0-4TB ADC p/n C0-4TB
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CPU LED Status Indicators

Basic CPU

POWER LED (Green)

On |Power Good n -
Power Failure p—
CO-000D1-D
CLICK]Z N

"‘Il‘t

RUN LED (Green) Koyo .
On  CPU Run 'V'Ode o INPUT LEDs (Green)
CPU Stopped Por A - >| On |Input True
RUN .
R Esmp - 1 Input False
ERROR LED (RED) / -
PORT1 -
on Ser(f’Dlagnostlc THt - _/
LESE
No Error 7
TH2 - y
'f:n: : OUTPUT LEDs (Red)
TX & RX LED (Green
( ) - > On |Output True
On |Comm Port Data Active
- Output False
No Communication L -
J
Analog CPU
POWER LED (Green) " C0-02001-D INPUT LEDs (Green)
On [Power Good g On_|Input True
-
Power Failure - ke Input False
- X3
-

X4

RUN LED (Green)

/ jj OUTPUT LEDs (Red)
On CPU Run Mode v2 On (Output True
ni. CPU Stopped

ERROR LED (RED)

&

bz Output False

v

Self Diagnostic
On | Error

TX & RX LED (Green)

On |Comm Port Data Active
No Communication
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[
Memory Map
The CLICK PLC uses decimal numbers for the memory addressing. See pages 2-10 and 2-11
for the definitions of each memory type and data type.

H Memory Type Symbol %7;: ﬁm Range
Input Point X Bit B X001 - X816
Output Point Y Bit Y001 - Y816
Control Relay C Bit C1- 2000
Timer T Bit B T1-T500
Counter cT Bit CT1 - CT250
System Control Bit sc Bit SC1 - SC1000
Data Register DS Integer 1] DS1 - DS4500
Data Register DD Integer2 DD1-DD1000
Data Register DH HEX DH1 - DH500
Data Register DF Floating DF1 - DF500
Input Register XD HEX XDO0 - XD8
Output Register YD HEX YDO - YD8
Timer Register D Integer 1] TD1-TD500
Counter Register CTD Integer2 CTD1 - CTD250
System Data Register SD Integer (1] SD1 - SD1000
Text TXT Text TXT1 - TXT1000
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Basic CPU Module Specifications

C0-00DD1-D - 8 DC Input/6 Sinking DC Output Micro PLC

C0-00DD1-D Built-in I/0 Specifications - Inputs

Wiring Diagram

C0-00DD1-D

!
|

—070—<$—W
INPUT

CLICK]Z /e
Koyo g X1 —o
™ X2 —0 ©
] X3 —0 o
PWRE Ry X4 —0 ©
RUN U
ERR W stop ® X5 —0
- X6 —0 o
PORTY - X7 —0 o
Tx1 - X8 —0 o
RX1 &
™ -
RX2 g . -
PORT2 - +|5-27vpc
-
- Y5 i
- +
+ | 24vDC

5-27VDC

Equivalent Input Circuit

| Internal Module Circuitry

| X1-X4
| Typical
‘ 1
|
|
c1] com

17

L Optical Isolator

s

MR
|

24 VDC

¢
‘ To X2-X4

commons

TINPUT
X5-X8

| Typical

L Optical Isolator

|

|

[
C21COM

‘ To X6-X8

\ commons

(ﬂ“{%

Inputs per Module 8 (Sink/Source)
Operating Voltage Range |24 VDC
Input Voltage Range 21.6 - 26.4VDC

X1-2: Typ 5 mA @ 24 VDC
Input Current X3-8: Ty 4 A @ 24 VDC

Maximum Input Current

X1-2: 6.0 mA @ 26.4 VDC
X3-8: 5.0 mA @ 26.4 VDC

Input Impedance

X1-2: 4.7 kQ @ 24 VDC
X3-8: 6.8 kQ @ 24 VDC

ON Voltage Level Q% 2 18 ¥88

OFF Voltage Level Q% p ‘7‘ ¥88

Minimum ON Current Q% ‘3‘;2 m

Maximum OFF Current §§;§ 8'}, m

OFF to ON Response i% % %g 2 “mssl\ﬂ/?;x‘%oour%s
ON to OFF Response Q% Tyg 2 “mssl\ﬂ/?;x‘%oour%s

Status Indicators

Logic Side (8 points, green LED)

Commons

2 (4 points/common) Isolated

General Specifications

Current Consumption at 24VDC 120 mA
Terminal Block Replacement Part No. C0-16TB
Weight 5.0 0z (140 g)

C0-00DD1-D Temperature Derating Chart

[Inputs}

10
50

20
68

30 40
85 104

50 55°C
122 131°F

Surrounding Air Temperature (°C/°F)
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[ |
C0-00DD1-D - 8 DC Input/6 Sinking DC Output Micro PLC (contd)
C0-00DD1-D Built-in I/0 Specifications - Outputs
Outputs per Module 6 (Sink)
Operating Voltage Range  |5-27 VDC
Output Voltage Range 4-30 VDG C0-00DD1-D Temperature Derating Chart
; 0.1 A/point; C3: 0.4 A/common, 8
Maximum Output Current |4 5’5 A common
Minimum Output Current 0.2 mA 0’ utputs
Maximum Leakage Current [0.1 mA @ 30.0 VDC T4 \
On Voltage Drop 05VDC@0.1A e
Maximum Inrush Current  |150 mA for 10 ms
Y1:typ 5 Us; max 20 ps 0
OFF to ON Response V2.6 < 05 m o m om w wm wm e
104 122 131 °F
ON to OFF Response y; éyz% léS max 20ps Surrounding Air Temperature (°C/°F)
Status Indicators Logic Side (6 points, red LED)
Commons 2 (4 points/com & 2 points/com)
External DC Power 20-28 VDC Maximum @ 60 mA
Required (All Points On)

Equivalent Output Circuit

|
|
_ +V
o o Optical Isolatoj ZipLink Pre-Wired PLC Connection
| ; 5’%’”"” 1} { Cables and Modules for CLICK PLC

—

} outeuT | Optical Isolator 20-pin connector cable
. LY2-Y4 ZL-C0-CBL20 (0.5 m length)
s-27vDC | 1 ¥ ZL-C0-CBL20-1 (1.0 m length)
A ZL-C0-CBL20-2 (2.0 m length)
C3 |com

I
I
O
I
I
I
I

N Optical Isolatoj
OUTPUT

SENET LY5-¥6 b
s2rvoe | M S ZL-RTB20
| A 20-pin feed-through
c4lcom connector module

| Note: C3 & C4 are not internally connected.
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C0-00DD2-D - 8 DC Input/6 Sourcing DC Output Micro PLC

Wiring Diagram

C0-00DD2-D Built-in I/0 Specifications - Inputs

Inputs per Module 8 (Sink/Source)
C0-00DD2-D i
A EEpal T —
. o Loe gj' Input Current X3-6: Tvp 4 mA @ 24 VDG
P " ol Maximum Input Current %12 30 MA @28 ¥88
] SRR
i i ON Voltage Level 2> 1o Ves
- - OFF Voltage Level K2 <avme
Pom - T aevoc |Minimum ON Current ﬂg g:g m
. Maximum OFF Current 412 0.1 mA
OFFto ON Response X35 30 3 R I 2010

X1-2: Typ 5 us Max 20 ps
ON to OFF Response X3-8 Typ 3 ms Max 10 ms
Status Indicators Logic Side (8 points, green LED)
Commons 2 (4 points/common) Isolated

General Specifications

Current Consumption at 24VDC 120 mA
Terminal Block Replacement Part No. C0-16TB
Weight 5.0 0z (140 g)

Equivalent Input Circuit

Internal Module Circuitry C0-00DD2-D Temperature Derating Chart

— —070—¢ . 8 :
INPUT L Optical Isolator “nputs‘ \
| X1-X4 {NPUTS; \
_ + ‘Typical 6 \
T T al N 2
T C
Z 4
24 VDC } > g \
C1 ] com 2
B T LG To X2-X4
. ‘ cgmm}ms 0
— —° i 0 10 20 30 40 50 55°C
Optical Isolat
lPuT L Pl e 32 50 68 8 104 122 131°F
- ¥ }Typlcal « { Surrounding Air Temperature (°C/°F)
— _ N
+ - ‘ ==
24 VDC | N
[
I |
[
\

M
LG To X6-X8

commons
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C0-00DD2-D - 8 DC Input/6 Sourcing DC Output Micro PLC (contd)

C0-00DD2-D Built-in 1/0 Specifications - Outputs

0““’“‘? per Module 6 (Source) C0-00DD2-D Temperature Derating Chart
Operating Voltage Range |24 VDC

Output Voltage Range 19.2-30 VDC 8

Maximum Output Current |0.1 A/point, 0.6 A/common 6

Minimum Output Current (0.2 mA [Outputs] \\

Maximum Leakage Current

0.1 mA @30 VDC

Y¥1:1.0VDC@0.1 A

I LA g Ly ¥26.05 VDC @ 0.1 A
Maximum Inrush Current 150 mA for 10 ms

OFF to ON Response Q_éyp %Usmfgax 20 s

ON to OFF Response Q_éyp 50usmr2ax 20 s
Status Indicators Logic Side (6 points, red LED)
Commons 2 (4 points/com &

2 points/com)

Equivalent Output Circuit

circuit

L[

L

Optical Isolator
:ﬁ W{
N

Optical Isolator

-

L

0 10 20 30 40 50 55°C
32 50 68 85 104 122 131 °F

Surrounding Air Temperature (°C/°F)

ZipLink Pre-Wired PLC Connection
Cables and Modules for CLICK PLC

20-pin connector cable
ZL-C0-CBL20 (0.5 m length)
ZL-C0-CBL20-1 (1.0 m length)
ZL-C0-CBL20-2 (2.0 m length)

ZL-RTB20
20-pin feed-through
connector module
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C0-00DR-D - 8 DC Input/6 Relay Output Micro PLC

Wiring Diagram

CL'CK } C0-00DR-D 24vDC
Koyo g x1 —5
- X2 —o
: XH?JJ
PWRE run W o=
RUN u
ERR W sTop ® X5 —o B .
- X6 —o
: .= E_T_T '
X1 - X8 —o0 o
RX1 W
c3 6-27VDC
™ W - Y1 6-240VAC
RX2 - Y2
PORT2 - v3
" I 6-27VDC
c4 5
i I 6-240VAC
= Y6 e

Equivalent Input Circuit

Internal Module Circuitry

| Typical

Lt

24 VDC

INPUT L Optical Isolator

1]
LAl
M

LG To X6-X8

commons

C0-00DR-D Built-in I/0 Specifications - Inputs

Inputs per Module 8 (Sink/Source)
Operating Voltage Range |24 VDC
Input Voltage Range 21.6-26.4 VDC

X1-2: Typ 5 mA @ 24 VDG

Lo B X3-8. Typ 4 mA @ 24 VDG

X1-2: 6.0 mA @ 26.4 VDC

Maximum Input Current 3-8 5.0 MA @ 26.4 VDG

X1-2: 4.7 kQ @ 24 IDC

Input Impedance X3-8: 6.8 kQ @ 24 VDC

ON Voltage Level Q% 2 18 388
OFF Voltage Level Q% D A7‘ 388
Minimum ON Current Q% gjg m
Maximum OFF Current Q% 8:; m

X1-2: Typ 5 ps Max 20 ps

OFF to ON Response X3-8: Typ 2 ms Max 10 ms
X1-2: Typ 5 ps Max 20 ps

ON to OFF Response X3-8: Typ 3 ms Max 10 ms

Status Indicators Logic Side (8 points, green LED)

Commons 2 (4 points/common) Isolated

General Specifications

Current Consumption at 24VDC 120 mA
Terminal Block Replacement Part No. C0-16TB
Weight 5.6 0z (160 g)

— —o o—éf‘ ')’(“EQI L Optical Isolatorj
\> {
Tg >
T LGZSme
— _cio_é
v
—>

C0-00DR-D Temperature Derating Chart

8
° \
1]
c
5 4 *
a
2
0
0 10 20 30 40 50 55°C
32 50 68 85 104 122 131 °F

Surrounding Air Temperature (°C/°F)

* Use every other input.
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[
C0-00DR-D - 8 DC Input/6 Relay Output Micro PLC (contd)
C0-00DR-D Built-in I/0 Specifications - Outputs
C0-00DR-D Temperature Derating Chart
n Outputs per Module 6
Operating Voltage Range  |6-240 VAC (47-63 Hz), 6-27 VDC 8
Output Voltage Range 5-264 VAG (47-63 Hz), 5-30 VDC 6
Output Type Relay, form A (SPST) P [outputs] \
c

int Q- =4
Maximum Current }, Vol C3: 4 Nlcommon, @ 2 *
Minimum Load Current 5mA @5 VDG
Maximum Inrush Current 3 Afor 10 ms 0
OFF to ON Response <15ms o b 2 s 40 50 s5C
ON to OFF.RBSDOHSG <15 ms Surrounding Air Temperature (°C/°F)
Status Indicators Logic Side (6 points, red LED) *Use every other output.

2 (4 points/com & : : :

Commons 5 S oo ot Typical Relay Life (Operations)

at Room Temperature
Voltage & Load Type |Load Current: 1 A
30 VDC Resistive 300,000 cycles
6-27 VDC = } Internal Module Circuitry 30 VDC Solenoid 50,000 cycles
\

Equivalent Output Circuit

6-240 VAC ~

250 VAC Resistive 500,000 cycles
250 VAC Solenoid 200,000 cycles
ON to OFF = 1 cycle

To Y2-Y4
commons

-

ZipLink Pre-Wired PLC Connection
Cables and Modules for CLICK PLC

6-27 VDC ==
6-240 VAC ~

| Typical

|
c4 | com
T

20-pin connector cable
ZL-C0-CBL20 (0.5 m length)
ZL-C0-CBL20-1 (1.0 m length)
ZL-C0-CBL20-2 (2.0 m length)

ToY6
common

ZL-RTB20
20-pin feed-through
connector module
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0
C0-00AR-D - 8 AC Input/6 Relay Output Micro PLC
o C0-00AR-D Built-in I/0 Specifications - Inputs
Wiring Diagram  fjnputs per Module 8
- Operating Voltage Range |100-120 VAC
CLICK]Z w-120i¢ [Input Voltage Range 80-144 VAC
Koyo 4 AC Frequency 47-63 Hz

- 8,5 mA @ 100 VAC at 50 Hz

" Input Current 10 mA @ 100 VAC at 60 Hz
= u’ Ry Maximum Input Current |16 mA @ 144 VAC at 55°C or 131°C
T P Input Impedance ]g Eg % gg H§
PORT1
™ : ON Voltage Level > 60 VAC
L OFF Voltage Level <20 VAC
™ W = Minimum ON Current 5mA
e = Maximum OFF Current 2 mA

= OFF to ON Response <40 ms

- c4 §7%% |ON to OFF Response <40ms

- iz Status Indicators Logic Side (8 paints, green LED)

Commons 2 (4 points/common) Isolated

General Specifications

Current Consumption at 24VDC 120 mA
Terminal Block Replacement Part No. C0-16TB
Weight 5.6 0z (160 g)
Equivalent Input Circuit C0-00AR-D Temperature Derating Chart
L intemal Module Circuity 8 e

Optical Isolator n
c
SO
> 2

|

I commons 0 10 20 30 40 50 55°C
| 32 50 68 85 104 122 131°°F
|

Surrounding Air Temperature (°C/°F)

[ X1-X4
100-120 VAC | Typical

Optical Isolator
Ead
%

| X5-X8
100-120 VAC | Typical
I
I

c2 | com
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[
C0-00AR-D - 8 AC Input/6 Relay Output Micro PLC (contd)
CO0-00AR-D Built-in I/0 Specifications - OQutputs C0-00AR-D Temperature Derating Chart
Qutputs per Module 6
H Operating Voltage Range  |6-240 VAC (47-63 Hz), 6-27 VDC 8
Output Voltage Range 5-264 VAC (47-63 Hz), 5-30 VDC 6 ; -
Output Type Relay, form A (SPST) £, Outputs]
Maximum Current - 1 A/point; £ *
Resistive C3: 4A/common, C4: 3A/common 2
Minimum Load Current 5mA @5 VDC o
Maximum Inrush Current |3 A for 10 ms | A A A
OFF to ON Response <15ms 32 50 68 85 104 122 131°F
ON to OFF Response <15ms Surrounding Air Temperature (°C/°F)
Status Indicators Logic Side (6 points, red LED) * Use every other output.
2 (4 points/com &
s 2 é)oi%ts/com) Isolated Typical Relay Life (Operations)
at Room Temperature
Equivalent Output Circuit Voltage & Load Type |Load Current: 1 A
i ierivieiabata 30 VDC Resistive 300,000 cycles
627vDC = | ntemal Module Circuitry 30 VDC Solenoid 50,000 cycles

6-240 VAC ~

250 VAC Resistive 500,000 cycles
250 VAC Solenoid 200,000 cycles
ON to OFF =1 cycle

-

ToY2-Y4
commons

6-27 VDC —=
6-240 VAC ~

ZipLink Pre-Wired PLC Connection
Cables and Modules for CLICK PLC

| Typical

C4 | com }
T

| To Y6
common

20-pin connector cable
b ————— = ZL-C0-CBL20 (0.5 m length)
ZL-C0-CBL20-1 (1.0 m length)
ZL-C0-CBL20-2 (2.0 m length)

ZL-RTB20
20-pin feed-through
connector module
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Analog CPU Module Specifications

C0-02DD1-D - 4 DC Input/4 Sinking DC Output; 2 Analog In/2 Analog Out

Micro PLC

DI CLICK ] Jseassy

Koyo -
2]
[ ]
PWR RUN W
RUN & U
ERR stop W
[ |
PORT1 =
TX1 ™ a
RX1 &
TX2 E=1
RX2 ™ a
PORT2 -
-
PORT3
-
-

0
24
[ I

General Specifications

Wiring Diagram

24VDC
—0 0— | . See Discrete 1/0
—o0o0—¢ —— e Specifications - Inputs
— 5 o0—4¢ + - (X1 through X4)
—o o

5.27 ? See Discrete 1/0
—-— VDC_l - Specifications - Outputs
_-_“ —_

T
24

(Y1 through Y4)

VDC

See Analog

——————f— Transmitter 0.5v Specifications - Voltage

222 {Transmiter 4-20mA] ~®=== & Current Input

{Transmitter 0-5V (AD1V through AD2I)

Transmitter 4-20mA

----------- See Analog Specifications -

b3 § ~=— Voltage & Current Output
o (DA1V through DA2I)

Current Consumption at 24VDC 120 mA
Terminal Block Replacement Part No. | C0-16T8
Weight 5.3 0z (150 g)

Transmitter

- +
| PIS

NOTE: Please refer to the Analog I/0 Configuration
section in Chapter 3 for information on using these
analog 1/0.

NOTE: When using Analog CPUSs, you must also use
CLICK programming software version VV1.10 or later.

NOTE: There are no ZiplLink pre-wired PLC
connection cables and modules for the Analog CPUs
(cannot mix discrete I/0 and analog I/0 signals in a
ZIPLink cable.)
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C0-02DD1-D (contd)
X1 -X4

C0-02DD1-D Discrete 1/0 Specifications - Inputs

Inputs per Module 4 (Sink/Source)
Operating Voltage Range |24 VDC
Input Voltage Range 21.6 - 26.4 VDC

X1-2: Typ 5 mA @ 24 VDC
X3-4: Typ 4 mA @ 24 \/DC
X1-2: 6.0 mA @ 26.4 VDC
X3-4: 5.0 mA @ 26.4 VDC
X1-2: 4.7 kQ @ 24 VDC
X3-4: 6.8 kQ @ 24 VDC

Input Current

Maximum Input Current

Input Impedance

X1-2: >19VDC
ON Voltage Level X3-4' > 19 VDG
OFF Voltage Level ﬂi p ‘7‘ ¥Bg
. X1-2: 4.5 mA
Minimum ON Current X3-4' 35 mA
: X1-2: 0.1 mA
Maximum OFF Current X3-4' 0.5 mA
X1-2: Typ 5 ps Max 20 ps*
OFF to ON Response X3-4: Typ 2 ms Max 10 ms
X1-2: Typ 5 ps Max 20 ps*
ON to OFF Response X3-4: Typ 3 ms Max 10 ms
Status Indicators Logic Side (4 points, green LED)
Commons 1 (4 points/common)
* Threshold level is 70% amplitude.
Y1-Y4
C0-02DD1-D Discrete /0 Specifications - Outputs
Outputs per Module 4 (Sink)
Operating Voltage Range |5-27 VDC
Output Voltage Range 4-30 VDC
Maximum Output Current |0.1 A/point; 0.4 A/common
Minimum Output Current 0.2 mA
Maximum Leakage Current 0.1 mA @ 30.0 VDC
On Voltage Drop 05VDC@0.1A
Maximum Inrush Current |150 mA for 10 ms
Y1: typ 5 ys; max 20 ps
OFF to ON Response Yo.4' < 0.5 ms
Y1:typ 5 ps; max 20 ps
ON to OFF Response Yo.4' < 0.5 ms
Status Indicators Logic Side (4 points, red LED)
Commons 1 (4 points/common)
External DC Power 20-28 VDC Maximum @ 60 mA
Required (all points on)

Equivalent Discrete Input Circuit

Internal Module Circuitry

| y
Optical Isolator
? L
-X To high
% N { response
circuit
s

Optical Isolator %

| Input
‘X3-X4

}COM
C1

C0-02DD1-D Temperature Derating Chart

Inputs’

0 10 20 30 40 50 55°C
50 68 85 104 122 131 °F

Surrounding Air Temperature (°C/°F)

Equivalent Discrete Output Circuit

24VDC Internal Module Circuitry
-+ Ly
| Optical Isolator
Ioutput
ST Al ﬁ%
5-27
High response
e 7[\

Optical Isolator —‘7

|
. | 0oy
Sy B w
5.27 ! K{ N
VDC | N

[

C0-02DD1-D Temperature Derating Chart

Out;)uts

0 10 20 30 40 50 55°C
50 68 85 104 122 131°F

Surrounding Air Temperature (°C/°F)
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C0-02DD1-D (cont'd)

AD1V - AD2|

C0-02DD1-D Analog Specifications - Voltage Input

Inputs per Module

C0-02DD1-D Analog Specifications - Current Input

2 (voltage/current selectable)

Input Stability

+2 LSB maximum

Number of Channels 2 (voltage/current selectable) Input Range 4-20 MA
Input Range 0-5VDC Resolution 12 bit
Resolution 12 bit Conversion Time 50 ms
Conversion Time 50 ms Input Impedance 200Q
Input Impedance 150 kQ Input Stability +2 LSB

Full-Scale Calibration

Full-Scale Calibration Error

+1.2% maximum

Error

+1% maximum

Offset Calibration Error

+5 mV maximum

Offset Calibration Error

+0.1 mA maximum

Accuracy vs. Temperature
Error

+100 ppm / °C maximum

Accuracy vs. Temperature
Error

+100 ppm / °C maximum

Analog Voltage Input

Analog Current Input Circuit

Voltage -
Transmitter

I

|

I

i o
ACOM

Converter

+ -

Transmitter
P/s

DA1V - DA2I

C0-02DD1-D Analog Specifications - Voltage Output

Internal Module Circuitry

I

I

| ADxI
Current - T

Transmitter ACOM

AD
Converter

FAMJ

Transmitter
P/s

C0-02DD1-D Analog Specifications - Current Output

Outputs per Module 2 (voltage/current selectable)
Output Range 0-5VDC

Resolution 12 bit

Conversion Time 1ms

Load Impedance

2 kQ minimum (output current
2.5 mA maximum)

Full-Scale Calibration Error

+0.8% maximum

Outputs per Module 2 (voltage/current selectable)
Output Range 4-20mA
Resolution 12 it
Conversion Time 1ms
Loop Supply Voltage DC18-30V
250Q

Load Impedance

Load Power Supply:

DC 18V: 600Q maximum
DC 24V:900Q maximum
DC 30V: 1200Q maximum

Offset Calibration Error

+5 mV maximum

Accuracy vs. Temperature
Error

+100 ppm / °C maximum

Full-Scale Calibration
Error

+1% maximum

Offset Calibration Error

+0.1 mA maximum

Analog Voltage Output Circuit

Load |
2kQ minimum ACOM

b
~J
D/A
Converter

Accuracy vs. Temperature
Error

+100 ppm / °C maximum

Analog Current Output Circuit

r
|

‘ DAXI

Internal Module Circuitry

Load
2500
typical

O
‘ Cor?\jéﬂer
ACOM

Transmitter P/S
18-30VDC
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B

C0-02DD2-D - 4 DC Input/4 Sourcing DC Output; 2 Analog In/2 Analog Out

Micro PLC

2
| @

w9)

Koyo

PWR RUN
RUN & U

ERR W STOP
PORT1

™1 W
RX1 W

X2
RX2
PORT2

PORT3

—

TX3

RX3
L

General Specifications

C0-02DD2-D
C1

Wiring Diagram

24VDC

X1 —o

o— + See Discrete 1/0
X2 — o5 o—¢ L - Specifications - Inputs
° ® + - (X1 through X4)

X3 —o
X4 —o o

¥1 24
T

VDC See Discrete 1/0

< Specifications - Qutputs

vs — L |—e T (Y1 through Y4)

Current Consumption at 24VDC

120 mA

— T Transmitter 0.5V See Analog

»—ml & Current Input

(AD1V through AD2I)
iy ::::

RO s o §§ See Analog Specifications -
----------- ~*= \Voltage & Current Output
_________ 3 3 (DA1V through DA2I)
- +
Transmitter

P/S

NOTE: Please refer to the Analog 1/0 Configuration
section in Chapter 3 for information on using these
) analog 1/0.

Terminal Block Replacement Part No.

C0-16TB

Weight

530z (150 g)

NOTE: When using Analog CPUS, you must also use
CLICK programming software version /1.10 or later.

NOTE: There are no ZipLink pre-wired PLC
connection cables and modules for the Analog CPUs
(cannot mix discrete I/0 and analog 1/0 signals in a
ZIPLink cable.)
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a
C0'02D D2’D (Cont’d) Equivalent Discrete Input Circuit
X1 -X4 [T Tintemal Moduie Grauity
= — = 70—(‘; Optical Isolatorj
C0-02DD2-D Discrete I/0 Specifications - Inputs f i ot l L S

Inputs per Module 4 (Sink/Source) = = ! 3! * {fegeg:,fe
Operating Voltage Range |24 V/DC ’
Input Voltage Range 21.6 - 26.4 VDC T %

X1-2: Typ 5 mA @ 24 VDC Y
Input Current X3-4: TYp 4 mA @ 24 VDG E! N q
Maximum Input Current ﬂﬁ g:g m % %g:ﬁ ¥Bg ‘ =

Xi-2:47kQ@24\V0C | -
Input Impedance X3-4' 6.8 kQ @ 24 VDG

X1-2:>19VDC
] Voltage Level X3-4.>19 VDC C0-02DD2-D Temperature Derating Chart
OFF Voltage Level R .

- Inputs

Minimum ON Current ﬂﬁ ‘S‘:g m 3
Maximum OFF Current ﬂﬁ 8:}) m 52

X1-2: Typ 5 ps Max 20 ps* 1
OFF to ON Response X34 1% > s Max 10es 0

X1-2: Typ 5 ps Max 20 ps*
ONlo OFFReshonse x5 15 ms i 0ms SRR 3o 28
Status Indicators Logic Side (4 points, green LED) Surrounding Air Temperature (°C/°F)
Commons 1 (4 points/common)

* Threshold level is 70% amplitude. Equivalent Output Circuit

L

Y1 - Y4 | Internal Module Circuitry
24VDC | 4y
: p—— - >
C0-02DD2-D Discrete /0 Specifications - Outputs ‘ L
| OUTPUT circuit
Outputs per Module 4 (Source) o ;j§{

Operating Voltage Range |24 VDC |
Output Voltage Range 19.2-30 VDC !
Maximum Output Current |0.1 A/point, 0.4 A/common !
|
|
|
|

Minimum Qutput Current 0.2 mA

Maximum Leakage Current Q_ﬁ'mfm@éoé/o?,%c

Y1:1VDC @ 0.1A

| OUTPUT
Y2-Y4

Ril

A ?’E—NW—ON“' Iso\amj
[

On Voltage Dro .
atiage Brop Y2-4:05VDC@ 0.1mA o
Maximum Inrush Current 150 mA for 10 ms o0
OFF to ON Response Y4 P 8 is: max 20 s T
ZE T}./p 5 .IJS' max 20 s C0-02DD2-D Temperature Derating Chart
ON to OFF Response Y2.4" < 0.5 ms 4
Status Indicators Logic Side (4 points, red LED) . [Outputs]
Commons 1 (4 points/common)

0 10 20 30 40 50 55°C
32 50 68 85 104 122 131°F

Surrounding Air Temperature (°C/°F)
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B

C0-02DD2-D (cont'd)

AD1V - AD2

T 2 (voltage/ t selectabl
C0-02DD2-D Analog Specifications - Voltage Input ::gﬂ:sﬂ'::g':mdum A fvzoo an?f\ current selectable)
Number of Channels 2 (voltage/current selectable) Resolution 12 bit
n Input Range 0-5VDC Conversion Time 50 ms
Resolution 12 bit Input Impedance 200Q
Conversion Time 50 ms Input Stability 12 LSB
Input Impedance 150k Full-Scale Calibration |,
Input Stability +2 LSB maximum Error 1% maximum
Full-Scale Calibration Error |+1.2% maximum Offset Calibration Error |<0.1 mA maximum
Offset Calibration Error  |+5 mV maximum Accuracy vs. 100 0orm / °C maxi
+ m maximum
e::r%l:racy vs. Temperature | ;o) o6 maximum Temperature Error pp

Analog Voltage Input Circuit Analog Current Input Circuit

|

|

Voltage |, AD hd

Transmitter ACOM J_WV_T Converter Trg#;ﬁir:t(er ™ | ACOM l—’\/\/v—I Cor/xgner
+ - + -
Transmitter Transmitter
PIS PIs

C0-02DD2-D Analog Specifications - Current Output

DA1V - DA2I Outputs per Module 2 (voltage/current selectable)
T Output Range 4-20 mA
C0-02DD2-D Analog Specifications - Voltage Output Jr=rresrrre 12 bit
Outputs per Module 2 (voltage/current selectable) Conversion Time 1ms
Output Range 0-5VDC Loop Supply Voltage DC18-30V
Resolution 12 bit 2500
Conversion Time 1ms Load Imped Iﬁ%a%li/m/\é%ro Supply:
e 0ad Impedance - 600Q maximum
Load Impedance A i output current DG 24V:900Q maximum
— . - DC 30V: 1200Q maximum

Full-Scale Calibration Error|+0.8% maximum Full-Scale Calibrati
Offset Calibration Error | <5 mV maximum Error cale Lallbration |, 1o, mayimum
eﬁ%':_racy vs. Temperature +100 ppm / °C maximum Offset Calibration Error  |+0.1 mA maximum

Accuracy vs. . 0 ;

Temperature Error +100 ppm /°C maximum

Analog Voltage Output Gircuit Analog Current Output Circuit
[ Intemal Module Circuitry
iomaiwoae Croury if”“' o
+ o <} - Iz_ggg ‘ W Cor?ésner
Load § ‘ c D/Art typical ACOM L
2kQ minimum ACOM onverter b 100Q
\

Transmitter P/S
18-30VDC
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C0-02DR-D - 4 DC Input/4 Relay Output; 2 Analog In/2 Analog Out Micro PLC

Wiring Diagram
i
C0-02DR-D

24VDC .
See Discrete I/0
o -« Specifications - Inputs
) L + (X1 through X4)
o—@ + | -
6-27 VDC ==  See Discrete 1/0
6-240 VAC "V Specifications -
—[L }—» <— Outputs
- ® (Y1 through Y4)

See Analog
——:l Transmitter 0-5V/ I Specifications -

""""""" b :':':':'4_ Voltage & Current
.I Transmitter 0-5V | Inpul
.............. oo 4o Tranomer a2oma]  (AD1V through AD2)

i § § See Analog Specifications -
i s \lgltage & Current Output
3 § (DA1V through DA2I)

-+
Transmitter
P/S

. NOTE: Please refer to the Analog I/0 Configuration

General Specifications section in Chapter 3 for information on using these

Current Consumption at 24VDC 120 mA analog 1/0.
Terminal Block Replacement Part No. | C0-16TB
Weight 5.6 0z (160 g) NOTE: When using Analog CPUs, you must also use

CLICK programming software version V1.10 or later.

Typical Relay Life (Operations)
at Room Temperature NOTE: There are no ZipLink pre-wired PLC

Voltage & |-0?.1(1ITVI1e Load Current: 1A connection cables and modules for the Analog CPUs
30 VDC Resistive 300,000 cycles (cannot mix discrete 1/0 and analog 1/0 signals in a
30 VDC Solenoid 50,000 cycles ZIPLink cable.)

120 VAC Resistive 500,000 cycles
120 VAC Solenoid 200,000 cycles
ON to OFF =1 cycle
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[
b
C0-02DR-D (cont d) Equivalent Discrete Input Circuit
X1 - X4 ‘r ~ " internal Module Circuitry
70—(‘; L Optical Isolatorj
C0-02DR-D Discrete 1/0 Specifications - Inputs I i : I o
- * N response
E Inputs per Module 4 (Source/Sink) T [{L et

Operating Voltage Range |24 VDC voc
Input Voltage Range 21.6-26.4VDC o N

X1-2: Typ 5 mA @ 24 VDC -
L (T X3-4: Typ 4 mA @ 24 VDC L[ }! N {

X1-2: 4.7 kQ @ 24 VDC ol ‘ T
Input Impedance X3-4' 6.8 kQ @ 24 VDG EBCT It BN —+

X1-2:>19VDC e
ON Voltage Level X3-4° > 19 VDG

X1-2: <4 VDC
OFF Voltage Level X3-4: <7 VDC C0-02DR-D Temperature Derating Chart
Minimum ON Current Q?‘ g:g m .

: X1-2: 0.1 mA 3 [opud
Maximum OFF Current X3-4 0.5 mA ”
) * £2 *
OFF to ON Response Q?‘ %g g ﬁfs'\,’\',?;xaoourfls 8
N 1

X1-2: Typ 5 ps Max 20 ps*
ON to OFF Response X3-4: Typ 3 ms Max 10 ms 0
Status Indicators Logic Side (4 points, green LED) O 1z w40 05
Commons 1 (4 points/common) Surrounding Air Temperature (°C/°F)

* Use every other input.
* Threshold level is 70% amplitude. ) .
Equivalent Output Circuit

6-27 VDC = }
6-240 VAC ~~ | $1U_TPUT
O
\
Y1-Y4 | )
T T | [
C0-02DR-D Discrete 1/0 Specifications - Outputs | X
Outputs per Module 4 ‘
Operating Voltage Range gjgzo\/\%g ((_'1180/{;’//:1180/{;’))/ }
Output Type Relay, form A (SPST) |
AC Frequency 47-63 Hz L
Maximum Current 1 A/point (resistive) This circuit does not contain built-in protection.
Minimum Load Current 5mA @5 VDC Install protection elements such as a fuse outside the module if necessary.
Maximum Inrush Current |3 A for 10 ms C0-02DR-D Temperature Derating Chart
OFF to ON Response <15ms 4
ON to OFF Response <15ms , [Outouts|]
Status Indicators Logic Side (4 points, red LED) 2 .
Commons per Module 1 (4 points/common) 52
Fuse None 1
0
0 10 20 30 40 50 55°C

32 50 68 85 104 122 131°F
Surrounding Air Temperature (°C/°F)
* Use every other output.
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i

C0-02DR-D (cont'd)
AD1V - AD2I

C0-02DR-D Analog Specifications - Voltage Input
Number of Channels 2 (voltage/current selectable)

C0-02DR-D Analog Specifications - Current Input

Inputs per Module 2 (voltage/current selectable)

Input Range 0-5VDC Input Range 4-20mA
Resolution 12 it Resolution 12 hit
Conversion Time 50 ms Conversion Time 50 ms
Input Impedance 150 kQ Input Impedance 200 Q
Input Stability +2 LSB maximum Input Stability +2 LSB

+1% maximum
+0.1 mA maximum

Full-Scale Calibration Error
Offset Calibration Error

Accuracy vs. Temperature
Error

+1.2% maximum
5 mV maximum

Full-Scale Calibration Error
Offset Calibration Error

Accuracy vs. Temperature
Error

+100 ppm / °C maximum +100 ppm / °C maximum

Analog Voltage Input Circuit Analog Current Input Circuit

I T A/D
L ACOM Converter
+ -

Transmitter
P/S

AD
ACOM Converter

Voltage

Transmitter Current

Transmitter

Transmitter
PIS

C0-02DR-D Analog Specifications - Current Output

DA1V - DA2I Outputs per Module 2 (voltage/current selectable)
C0-02DR-D Analog Specifications - Voltage Output ggts;:::“?::ge ;12 sft’ mA
Outputs per Module 2 (voltage/current selectable) Conversion Time Tms
Output Range 0-5VDC Loop Supply Voltage DC18-30V
Resolution 12 bit 25000
Conversion Time 1ms

Load Impedance

2 kQ minimum (output current
2.5 mA maximum)

Full-Scale Calibration Error

+0.8% maximum

Offset Calibration Error

+5 mV maximum

Accuracy vs. Temperature
Error

+100 ppm / °C maximum

Load Impedance

Load Power Supply:

DC 18V: 600Q maximum
DC 24V:900Q maximum
DC 30V: 1200Q maximum

Full-Scale Calibration Error

+1% maximum

Offset Calibration Error

+0.1 mA maximum

Accuracy vs. Temperature

Error

+100 ppm / °C maximum

Analog Current Output Circuit

r
| Internal Module Circuitry

Analog Voltage Output Circuit

‘ DAXxI

I Internal Module Circuitry Load

QO
D/A
I 2500 |
L DAxv M typical 1 ACOM Converter
T ~ T 1000
Load | D/A |
2kQ minimum ACOM Converter L
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B

1/0 Module Specifications

I/O Terminal Block Specifications for CPUs and I/O Modules

2-42 I CLICK PLC Hardware User Manual, 2nd Ed, Rev A — CO-USER-M

11-Pin Terminal Block,
C0-8TB

11-pin Terminal Block Specifications

Connector Type Pluggable Terminal Block
Number of Pins 11 pt

Pitch 3.50 mm

Wire Range 28-16 AWG

Wire Strip Length 7mm

Screw Size M2.0

Screw Torque 2.0t0 2.2 Ib-inch

ADC Part Number C0-8TB

i
g

o F
-

el m~ma ol i
1N

g

/

EEAN EEEE EEER EEE

20-Pin Terminal Block,
C0-16TB

muuummmi-l"

Connector Type Pluggable Terminal Block
Number of Pins 20 pt

Pitch 3.50 mm

Wire Range 28-16 AWG

Wire Strip Length 7mm

Screw Size M2.0

Screw Torque 2.0t0 2.2 Ib-inch

ADC Part Number C0-16TB
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C0-08ND3 — 8-Point Sink/Source DC Input Module

8-pt 12-24 VDC current sinking or sourcing input module, 2 commons, isolated, removable
terminal block included.

Wiring Diagram

pwr CO-08ND3

C0-08ND3 Input Specifications

12:24VDC | | _+ °d
T T 4o
—L 70‘
oo

12:24VDC | | _+ o d
T T 4o
—L 70
oo

. 1220Vm255mA Inputs per Module 8 (Sink/Source)
[ Operating Voltage Range 12-24 VDC
= Input Voltage Range 10.8-26.4 VDC
= Input Current Typ 5 mA @ 24 VDC
Maximum Input Current 7mA @ 26.4 VDC
Input Impedance 4.7 kQ @ 24 VDG
ON Voltage Level >8.0VDC
& OFF Voltage Level <30VDC
2 Minimum ON Current 1.4 mA
i Maximum OFF Current 0.5 mA
C2 OFF to ON Response Max 3.5 ms, Typ 2 ms
2 ON to OFF Response Max 4 ms, Typ 2.5 ms
; Staus Indicators e e & g0l e LED)
Commons 2 (4 points/common) Isolated
S Bus Power Required (24 VDC) |Max. 30 mA (All Inputs On)
Terminal Block Replacement  |ADC p/n C0-8TB
Weight 2.8 0z (80 g)

Equivalent Input Circuit

INPUT L Optical |so|atorEWVL
.

ZipLink Pre-Wired PLC Connection
Cables and Modules for CLICK PLC

0 10 20 30 40 50 55°C
32 50 68 85 104 122 131°F

Surrounding Air Temperature (°C/°F)

11-pin connector cable
ZL-C0-CBL11 (0.5 m length)
ZL-C0-CBL11-1 (1.0 m length)
ZL-C0-CBL11-2 (2.0 m length)

ZL-RTB20
20-pin feed-through
connector module
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[
C0-08ND3-1 — 8-Point Sink/Source DC Input Module
8-pt 3.3-5 VDC current sinking or sourcing input module, 2 commons, isolated, removable
n terminal block included.
o C0-08ND3-1 Input Specifications
Wiring Diagram P Inputs per Module 8 (Sink/Source)
B Operating Voltage Range 3.3-5VDC
= Input Voltage Range 2.8-5.5VDC
= Input Current Typ 5.5 MA@ 5 VDC
Maximum Input Current 75 mA @5.5VDC
Input Impedance 680 Q
ON Voltage Level >2.2VDC

o — °11 OFF Voltage Level <0.8VDC
T T 4o 2 Minimum ON Current 1.4 mA
—LT_E_ 2 Maximum OFF Current 0.2 mA
o [ 3 c2 OFF to ON Response Max. 3 ms Typ. 1.6 ms
e A ON to OFF Response Max. 4 ms Typ. 2.3 ms
I LE i Status Indicators o InGionor (0600 (D))

Commons 2 (4 points/common) Isolated
L —— Bus Power Required (24 VDC) |Max. 30 mA (All Inputs On)

Terminal Block Replacement  |ADC p/n CO-8TB

Weight 2.8 0z (80 @)

Equivalent Input Circuit

| Internal Module Circuitry I
E f npUT | Optial soitor ZipLink Pre-Wired PLC Connection
- * } N Cables and Modules for CLICK PLC
*laasvoe | T
J\COM
¢

11-pin connector cable

8 ZL-C0-CBL11 (0.5 m length)
ZL-C0-CBL11-1 (1.0 m length)
" 8 ZL-C0-CBL11-2 (2.0 m length)
£,
[e]
o
2
0
0 10 20 30 40 50 55°C ZL-RTB20
32 50 68 85 104 122 131°F 20-pin feed-through

Surrounding Air Temperature (°C/°F) connector module
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i

C0-16ND3 - 16-Point Sink/Source DC Input Module

16-pt 24 VDC current sinking or sourcing input module, 4 commons, isolated, removable
terminal block included.

Wiring Diagram C0-16ND3 Input Specifications n

o O Inputs per Module 16 (Sink/Source)
o [ — lc Operating Voltage Range 24 \VDC
= ==;E—i ;= Input Voltage Range 21.6-26.4 VDC
> o 35 Input Current Typ 4.0 mA @ 24 VDC
- ] s Maximum Input Current 5.0 mA @ 26.4 VDC
Bl R E e 5 Input Impedance 6.8 kQ @ 24 VDC
’ E{ S ON Voltage Level >19VDC
— 5o 8 OFF Voltage Level <7VDC
e B Minimum ON Current 35mA
T T 4o Maximum OFF Current 0.5 mA
EE’ OFF to ON Response Max. 10 mS Typ. 2 mS
— . ON to OFF Response Max. 10 mS Typ. 3 mS
T1E Sttus ndiators ot ey
| N [kl Commons 4 (4 points/common) Isolated
o Bus Power Required (24 VDC) |Max. 40 mA (All Inputs On)
Terminal Block Replacement  |ADC p/n CO-16TB
Weight 3.20z(90 g)

ZipLink Pre-Wired PLC Connection
Cables and Modules for CLICK PLC

| Internal Module Circuitry I
INPUT L Optical IsolatoriwL
+

( /J7 20-pin connector cable

ZL-C0-CBL20 (0.5 m length)

T T T T T T T T ZL-C0-CBL20-1 (1.0 m length)
ZL-C0-CBL20-2 (2.0 m length)

16
12
ﬂ
g 8
o
4
0
0 10 20 30 40 50 55°C
32 50 68 8 104 122 131°F
Surrounding Air Temperature (°C/°F) ZL-RTB20 20-pin ZL-LTB16-24
feed-through sensor input
connector module module
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[
C0-08NA — 8-Point AC Input Module
8-pt 100-120 VAC input module, 2 commons, isolated, removable terminal block included.
n Wiring Diagram — C0-08NA Input Specifications
W eimsiom Inputs per Module 8
[ Operating Voltage Range 100-120 VAC
= Input Voltage Range 80-144 VAC
S AC Frequency 47-63 Hz
Typ 8.5 mA @ 100 VAC (50Hz
Input Current Typ 10 mA @ 100 VAC ( OHZ))
Maximum Input Current 16 mA @ 144 VAC
—+—am [ c1 Input Impedance 15kQ (50 Hz), 12kQ (60 Hz)
o120 ) e Y W 5 ON Voltage Level > 70 VAC
o o (N 3 OFF Voltage Level <20 VAC
Sl ] A Minimum ON Current 5mA
—o o 5 Maximum OFF Current 2 mA
RS ety g OFF to ON Response <40m$
| oo 8 ON to OFF Response <40 mS
: Logic Side (8 points, green LED
A — Status Indicators Power Indic(ator (green LED) )
Commons 2 (4 points/common) Isolated
Bus Power Required (24 VDC) |Max. 30mA (All Inputs On)
Terminal Block Replacement  |ADC p/n CO-8TB
Weight 2.80z(800)
Equivalent Input Circuit ZipLink Pre-Wired PLC Connection
T Cables and Modules for CLICK PLC

Internal Module Circuitry

Optical Isolator } I
=]
/J7 11-pin connector cable

ZL-C0-CBL11 (0.5 m length)

******************* T -~~~ =~~~ 7L-C0-CBL11-1 (1.0 m length)
Input Module Temperature Derating Chart 7L-C0-CBL11-2 (20 m Iength)

100-120 VAC

2 ZL-RTB20
0 20-pin feed-through
connector module

0 10 20 30 40 50 55°C
32 50 68 85 104 122 131°F

Surrounding Air Temperature (°C/°F)
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i

C0-08TD1 — 8-Point Sinking DC Output Module

8-pt 3.3-27 VDC current sinking output module, 2 commons, 0.3 A/pt, removable terminal

block included.
C0-08TD1 Qutput Specifications

Wiring Di Outputs per Module 8 (Sink)
iring Diagram C0-08TD1 -
S 332703 Operating Voltage Range 3.3-27VDC
[ | Output Voltage Range 2.8-30 VDC
% Maximum Output Current 0.3 A/point , 1.2 A/common
S Minimum Output Current 0.5 mA
Maximum Leakage Current 0.1 mA @ 30.0 VDC
=19 On Voltage Drop 1.5VDC@0.3A
1 - 1 Maximum Inrush Current 1 Afor10 ms
s ﬁ : OFF to ON Response <05ms
B ON to OFF Response <05ms
. L . T R T
wT 1 Staus Indicators ot i L5
8 Commons 2 (4 points/common)
i External DC Power Required (zllliﬁf)%[tibtt\éD(?n;wax 15 mA
Bus Power Required (24 VDC) |Max. 50 mA (All Outputs On)
Terminal Block Replacement  |ADC p/n CO-8TB
Weight 2.8 0z (80 g)

Equivalent Output Circuit

ZipLink Pre-Wired PLC Connection
Cables and Modules for CLICK PLC

11-pin connector cable
ZL-C0-CBL11 (0.5 m length)

oo ZL-C0-CBL11-1 (1.0 m length)
Output Module Temperature Derating Chart ZL-C0-CBL11-2 (2.0 m length)

0 ZL-RTB20
0 10 20 30 40 50 55°C 20-pin feed-through

32 50 68 85 104 122 131 °F
e connector module
Surrounding Air Temperature (°C/°F)

CLICK PLC Hardware User Manual, 2nd Ed, Rev A — C0-USER-M I 2-47



Chapter 2: Specifications

W
C0-08TD?2 — 8-Point Sourcing DC Output Module

8-pt 12-24 VDC current sourcing output module, 1 common, 0.3 A/pt, removable terminal

block included.
n R C0-08TD2 Qutput Specifications
Wiring Diagram o CO-08TD2 0
= 1220V=0.3A utputs per Module 8 (Source)
[ Operating Voltage Range 12-24 VDC
o Output Voltage Range 9.6-30 VDC
3 Maximum Output Current 0.3 A/point , 1.2 A/common
i Minimum OQutput Current 0.5 mA
Maximum Leakage Current 0.1 mA @ 30.0 VDC
- On Voltage Drop 1.5VDC@0.3A
e 1 Maximum Inrush Current 1 Afor 10 ms
R g § OFF to ON Response <1ms
I = E i ON to OFF Response <1ms
= Status Indicators oo oot oL LED)
1 %Z 3 Commons 1 (8 points/common)
L - 8 Bus Power Required (24 VDC) |Max. 50 mA (All Outputs On)
2 e Terminal Block Replacement  |ADC p/n C0-8TB
—_— Weight 2.80z (80 g)

Equivalent Output Circuit

o

&V
1f b Internal Module Circuitry
I
} MT " Optical Isolator % é
\ — X
| F’ ﬁlz
| [

ZipLink Pre-Wired PLC Connection
Cables and Modules for CLICK PLC

11-pin connector cable

8 ZL-C0-CBL11 (0.5 m length)
. ZL-C0-CBL11-1 (1.0 m length)
. ZL-C0-CBL11-2 (2.0 m length)
g 4
o

0 10 20 30 40 50 55°C
32 50 68 85 104 122 131 °F

Surrounding Air Temperature (°C/°F)

ZL-RTB20
20-pin feed-through
connector module
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C0-16TD1 - 16-Point Sinking DC Output Module

16-pt 5-27 VDC current sinking output module, 2 commons, isolated, 0.1 A/pt, removable

terminal block included.

Wiring Diagram

swr CO-16TD1
5-27V=0.1A

Il

2avoC | *

C1

1nd1no

©Qoe~NoanIsrwn

) ] e

C0-16TD1 Output Specifications

Outputs per Module 16 (Sink)
Operating Voltage Range 5-27 VDC
Output Voltage Range 4-30 VDC

Maximum Output Current

0.1 A/point, 0.8 A/common

Minimum Qutput Current

0.2mA

Maximum Leakage Current

0.1 mA @ 30.0 VDC

On Voltage Drop 05VDC@0.1A

Maximum Inrush Current 150 mA for 10 ms

OFF to ON Response <0.5ms

ON to OFF Response <0.5ms

Status Indiators Lo S e P 015D
Commons 2 (8 Points/common) Isolated

External DC Power Required

21.6-26.4 VDC Max 100 mA
(All Outputs On)

Bus Power Required (24 VDC)

Max. 80 mA (All Outputs On)

Terminal Block Replacement

ADC p/n CO-16TB

Weight

3.20z(90 g)

|
\
24 VDC }
[

5-27VDC

444:% +V

e[ IV N
}7 ~

Internal Module Circuitry

Wptical Isolator

)

Ny

|
O

I

|

|

|

|
LCOM
Q

I

o

ZipLink Pre-Wired PLC Connection
Cables and Modules for CLICK PLC

20-pin connector cahle

7777777777777777777777777777777777777 ZL-C0-CBL20 (0.5 m length)

0 10
32 50

20 30 40

68 85 104 122 131

Surrounding Air Temperature (°C/°F)

o

50 55°C

°F

ZL-C0-CBL20-1 (1.0 m length)
ZL-C0-CBL20-2 (2.0 m length)

ZL-RTB20 20-pin
feed-through
connector module

ZL-RFU20
fuse module

ZL-RRL16-24 sensor
input modue
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C0-16TD2 - 16-Point Sourcing Output Module

16-pt 12-24 VDC current sourcing output module, 2 commons, isolated, 0.1 A/pt, removable

terminal block included.

H Wiring Diagram pwr CO-16TD2
= 12-24\\l/q0.1A

C0-16TD2 Output Specifications

Outputs per Module 16 (Source)
i Operating Voltage Range 12-24 VDC
L -,
. Wil ! Output Voltage Range 9.6-30.0 VDC
T_”-_- - - S Maximum Output Current 0.1 A/point, 0.8 A/common
- ]
— 15 Minimum Output Current 0.2 mA
—-—L 0
Spgil-l Maximum Leakage Current 0.1 mA @ 30.0 VDC
H = - On Voltage Drop 0.6VDC@0.1A
e Maximum Inrush Current 150 mA for 10 ms
o= (2 g;Fttootél: :esponse < 8.2 ms
e L TS 10 0 esponse <05ms
Beiii=i - Status Indleators Logic Side (16 points, red LED)
" Power Indicator (green LED)
L= Commons 2 (8 points/common) Isolated
o Bus Power Required (24 VDC) |Max. 80 mA (All Outputs On)
L o 6 Terminal Block Replacement  |ADC p/n C0-16TB
—_— Weight 3.20z(909)
Equivalent Output Circuit
12-24VvDC
- ” . ¢+V Internal Module Circuitry
} Lq ‘ Optial tslator ZipLink Pre-Wired PLC Connection
| L =% ‘ Cables and Modules for CLICK PLC
l }?ﬁ!l
| ouTPUT
—
‘ 'com P S,W

L 20-pin connector cable

T “ZL-C0-CBL20 (0.5 m length)
ZL-C0-CBL20-1 (1.0 m length)
ZL-C0-CBL20-2 (2.0 m length)

0 10 20 30 40 50 55°C
32 50 68 85 104 122 131°F

Surrounding Air Temperature (°C/°F)

ZL-RFU20
fuse module

ZL-RTB20 20-pin
feed-through
connector module
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C0-08TA — 8-Point AC Output Module

8-pt 17-240 VAC triac output module, 2 commons, isolated, 0.3 A/pt, removable terminal

block included.
C0-08TA Output Specifications n
Outputs per Module 8

Wiring Diagram | ... co-08TA

w  raon Operating Voltage Range 17-240 VAC
i Output Voltage Range 13.5-288 VAC
S AC Frequency 47-63 Hz
5 Maximum Output Current 0.3 A/point, 1.2 Alcommon
S Minimum Load 10 mA

Maximum Leakage Current 4 mA @ 288 VAC
15VAC@>0.1A

] On Voltage Drop 30VAC@<01A
Maximum Inrush Current 10 Afor 10 ms
OFF to ON Response 1ms
ON to OFF Response 1 ms +1/2 cycle

; Logic Side (8 points, red LED)
Status Indicators Power Indicator (green LED)

Commons 2 (4 points/common) Isolated
Bus Power Required (24 VDC) |Max. 80 mA (All Outputs On)

: P Not built into the module - Install protection
Protection Circuit elements such as external fuse.

Terminal Block Replacement  |ADC p/n CO-8TB
Weight 3.50z (100 g)
Equivalent Output Circuit

C
1
2
3
4
C2
5
6
7
8

< Cables and Modules for CLICK PLC

|

|

|

|

|

\‘? L <

oM L S 11-pin connector cable

[ ZL-C0-CBL11 (0.5 m length)

77777777777777777777777777777 ZL-C0-CBL11-1 (1.0 m length)

17240 VAC | ouTPUT E g ZipLink Pre-Wired PLC Connection

N
v
-
=
—

Output Module Temperature Derating Chart ZL-C0-CBL11-2 (2.0 m length)
8 0.2 Alpt.
6 \
£
4 0.3 Alpt.*
o
2
0 ZL-RTB20 ;
0 10 20 30 40 50 55°C 20-pin feed-through

32 50 68 85 104 122 131°F
Surrounding Air Temperature (°C/°F)

connector module

* Use every other output.
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B

C0-04TRS — 4-Point Relay Output Module
4-pt 6-240 VAC/6-27 VDC Isolated relay output module, 4 Form C (SPDT) relays,

4 isolated commons, 7 A/point, removable terminal block included.

Wiring Diagram
H C0-04TRS Output Specifications

comoee b 2 ComATRS e Outputs per Module 4
6-24vC~ | :"’V’i Operating Voltage Range 6-27 VDC / 6-240 VAC
T-‘m! i Output Voltage Range 5-30 VDC / 5-264 VAC
B s Output Type Relay, form C (SPDT)
s | mal S AC Frequency 47-63 Hz
. Maximum Current 7 A/point, 7 A/common
[ - Minimum Load Current 100 mA @ 5 VDC
6-27vDC= | N Maximum Leakage Current 0.1 mA @ 264 VAG
¢ 2"°VACN | S Maximum Inrush Current 12A
- - NG OFF to ON Response <15ms
. ZNDC_L ‘:‘= hos ON to OFF Response <15ms
£ - S i D
mgj Commons 4 (1 point/common) Isolated
Bus Power Required (24 VDC) |Max. 100 mA (All Outputs On)
—— Protection Circuit Not built into the module - Install protection

elements such as external fuse.
Terminal Block Replacement  |ADC p/n CO-16TB
Weight 4.4 0z (125 g)

Equivalent Output Circuit

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Typical Relay Life (Operations)
NG Internal ModLi;Circuitry at Room Temperature

Voltage & Load Type Relay Life
30 VDG, 7 A Resistive 100,000 cycles

6-27 VDC =
6-240 VAC ~

& Lo ;i 250 VAC, 7 A Resistive | 100,000 cycles
! ARG D 250 VAG, 4.9 A Solenoid | 90,000 cycles
o L 250 VAG, 2.9 A Solenoid | 100,000 cycles
ON to OFF = 1 cycle
|
L 77777777777777777 {%7 7777777777 ZipLink Pre-Wired PLC Connection
Outout Module T ture Derating Chart Cables and Modules
utpu odule Ilemperature Derating a TS
. - ‘E NOTE: The C0-04TRS for GLICK PLC
relay output module is
3 derated to 2A per
£, 7 At point maximum when
e used with the ZipLink
! wiring system.
0

0 10 20 30 40 50 55°C
32 50 68 85 104 122 131 °F

Surrounding Air Temperature (°C/°F) 20-|]II1 connector cable

ZL-C0-CBL20 (0.5 m length)

ZL-RTB20

ZL-C0-CBL20-1 (1.0 m length) 2”‘2:]" ":er";r'l“'(;’“lg"
ZL-C0-CBL20-2 (2.0 m length) ~ GOnnector module
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i

C0-08TR — 8-point Relay Output Module
8-pt 6-240 VAC/6-27 VDC relay output module, 8 Form A (SPST) relays, 2 commons,
isolated, 4 A/common, removable terminal block included.

Wiring Diagram C0-08TR Output Specifications n

eur CO-08TR Outputs per Module 8
A Operating Voltage Range 6-27 VDC / 6-240 VAC
[ | Output Voltage Range 5-30 VDG / 5-264 VAC
= Output type Relay, form A (SPST)
€ AC Frequency 47-63 Hz
Maximum Current (resistive) |1 A/point, 4 A/'common
& saunce Minimum Load Current 5mA @5 VDC
c1 Maximum Leakage Current 0.1 mA @ 264 VAC
; Maximum Inrush Current 3Afor10 mS
3 OFF to ON Response <15mS
e éz ON to OFF Response E15 nésd R
e " Status Indicators Bousr Ingietor (areem 2]
7 Commons 2 (4 points/common) Isolated
L Bus Power Required (24 VDC) |Max. 100 mA (All Outputs On)
Protetion Circui N e ol il prteton
Terminal Block Replacement  |ADC p/n CO-8TB
Weight 390z (110 g)

Equivalent Output Circuit

6-27 VDC ==
6-240 VAC ~

Typical Relay Life (Operations)
at Room Temperature

< Voltage & Load Type |Load Current: 1 A
30 VDC Resistive 300,000 cycles
30 VDC Solenoid 50,000 cycles
250 VAC Resistive 500,000 cycles
250 VAC Solenoid 200,000 cycles
ON to OFF = 1 cycle
ZipLink Pre-Wired
Output Module Temperature Derating Chart PLC Connection
6 Cables and Modules
for CLICK PLC
s AN
£, * 11-pin connector cable
c ZL-C0-CBL11 (0.5 m length)
2 ZL-C0-CBL11-1 (1.0 m length)
o ZL-C0-CBL11-2 (2.0 m length)
bk oB R0 ZES
122 131 °F
Surrounding Air Temperature (°C/°F) _ZL'RTBZO
* Use every other output. 20-pin feed-through

connector module
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Power Supply Specifications

C0-00AC Power Supply

C0-00AC

ouTPUT
24V=0.5A

£24V
L oV

D G

CAE )
) J
INPUT

100-240v~ 118
15VA 50-60H2

Limited auxiliary AC power supply allows you to power the CLICK
PLC with 100-240 VAC supply power. The 0.5 A DC power supply is
capable of controlling the CPU plus a limited configuration based on
the power budget of each I/O module. The C0-00AC is a low-cost
solution for applications requiring only minimal I/O and power
consumption. This power supply will not support a fully-populated
CLICK PLC system with all possible I/O module combinations.

CO0-00AC Power Supply Specification

Input Voltage Range  |85-264 VAC

Input Frequency 47-63 Hz.

Input Current (typical) (0.3 A @ 100 VAC, 0.2 A @ 200 VAC
Inrush Current 30A

Output Voltage Range |23-25 VDC

Output Current 05A

Over Current Protection |@ 0.65 A (automatic recovery)
Weight 5.3 0z (150 g)

C0-01AC Power Supply

C0-01AC

OUTPUT I
24Um 137
24V,
s 4
T ov

D G

E\E y
N
INPUT \

100-240V~
37VA 50-60Hz

No-limit auxiliary AC power supply allows you to power the CLICK
PLC with 100-240 VAC supply power. The 1.3 A DC power supply
is capable of supporting a fully-populated CLICK PLC system with all
possible I/O module combinations with no concerns of exceeding the
power budget.

CO0-01AC Power Supply Specification

Input Voltage Range  |85-264 VAC

Input Frequency 47-63 Hz.

Input Current (typical) [0.9 A @ 100 VAC, 0.6 A @ 200 VAC
Inrush Current 30A

Output Voltage Range |23-25 VDC

Output Current 1.3A

Over Current Protection |@ 1.6 A (automatic recovery)
Weight 6.0 0z (170g)
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H

Accessories

C0-PGMSW — CLICK PLC Programming Software

CLICK PLC Windows PC programming software Ladder Logic Editor for the CLICK CO
series CPUs. Free download available from the web includes the manual on pdf. Cable sold
separately. Windows 2000/XP(Home/Pro)/Vista required.

CO0-USER-M - CLICK PLC Hardware Users Manual

Manual covers all CLICK CPU & 1I/O Module installation & wiring, specifications, error
codes & trouble shooting guide. Sold separately from hardware.

‘E NOTE: The CLICK PLC Hardware User Manual can be downloaded free at the AutomatioDirect web site or
purchased from the AutomationDirect online web store. www.automationdirect.com

EA-MG-PGM-CBL - PC to Panel Programming Cable Assembly for C-more Micro-
Graphic Panels and/or PC to CLICK PLCs.

Y 6-ft. cable assembly to connect personal computer to any C-more Micro-Graphic
panel or CLICK PLC for setup and programming. (Note: This cable assembly uses
the PC's USB port and converts the signals to serial transmissions. The USB port
supplies 5 VDC to the Micro-Graphic panel for configuration operations).
Assembly includes standard USB A-type connector to B-type connector cable,
custom converter, and an RS§232C cable with RJ12 modular connector on each
end.

D2-DSCBL - PC Programming Cable for CLICK and DirectLOGIC PLCs

12 ft. (3.66m) RS232 shielded PC programming cable for CLICK, DLO05,
DL06, DL105, DL205, D3-350, and D4-450 CPUs. 9-pin D-shell female

connector to an RJ12 6P6C connector.

= NOTE: If your PC has a USB port butdoes not have a serial port, you must use programming
——| cable EA-MG-PGM-CBL.
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C0-8TB - Spare 8 Point I/O
Terminal Block

Replacement terminal block for the 8
point I/O modules. Sold in packs of 2.

C-more and C-more Micro-Graphic
Operator Interfaces

C0-16TB - Spare 16 Point I/0
Terminal Block
Replacement terminal block for the 16

point I/O modules & CPU built-in
I/O. Sold in packs of 2.

DN-WS — Wire Stripper

C0-3TB - Spare 3-Pole Terminal
Block

Replacement 3-pole terminal block for
the 3-wire, RS485 communications port
on the CLICK Analog CPUs. Sold in DN-SS1 — Insulated Slotted
packs of 2.

Accessories (cont’d) ZIPLink Wiring Systems
Screwdriver 0.4 x 2.5 x 75 mm
C0-4TB — Spare 24 VDC Power

Terminal Block

.Em Replacement terminal block for the

24VDC supply power to the CPU. Sold

in packs of 2.
DN-EB35MN — DINnectors End
Bracket
];2 1BAT 1 — Battery @%@;
eplacement battery for Analog CPU w &5@%"
modules. } G

| f
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Chapter 3: 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 followed. 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 at 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
C Warning: The control program must not be the only form of

protection for any problems that may result in a risk of personal I

injury or equipment damage. o
oEE

The publications mentioned provide many ideas and ™

requirements for system safety. At a minimum, you should X
follow these regulations. Also, you should use the % Q
following techniques, which provide three levels of system

control. Jam
. Detect
1. Orderly system shutdown sequence in the PLC control |

program

Turn off
Saw

2. Mechanical disconnect for output module power

3. Emergency stop switch for disconnecting system power

Retract
Arm

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

System Power Disconnect
You should also use electromechanical devices, such as master control relays and/or limit
switches, to prevent accidental equipment startup at an unexpected time. These devices should
be installed in a manner that will prevent any machine operations from occurring.

For example, if the machine in the illustration has a jammed part, the PLC control program can
turn off the saw blade and retract the arbor. If the operator must open the guard to remove the
part, you should also include a bypass switch that disconnects all system power any time the
guard is opened.
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Emergency Stop Circuits

Guard Limit Switch

Emergency stop (E-Stop) circuits are a critical part of automation safety. For each machine
controlled by a PLC, provide an emergency stop device that is wired outside the PLC and easily
accessed by the machine operator.

E-stop devices are commonly wired through 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.).

A\

L1 N
Use E-Stop and Master Control Relay
Master
Limit Control
E-Stop  Power On Switch  Relay (MCR)
‘ +——a [ oo
Emergency MCR
Stop

Oeser E Ennnnun) = O

P =

O

,35\ D EEmmmmES :

— : :

[
|

MCR CR1
|
[
’\?CT C‘:R] Saw Arbor
[ [

Warning: For some applications, field device power may still be present on the terminal block even
though the PLC is turned off. To minimize the risk of electrical shock, remove all field device power
before you expose or remove PLC wiring. The connector is designed for easy removal by hand.

3 e | I CLICK PLC Hardware User Manual, 2nd Ed, Rev A — C0-USER-M



Chapter 3: Installation and Wiring

Introduction to the CLICK PLC Mechanical Design

CLICK CPU PLC Modules

All CLICK CPUjs are similar in appearance and performance. Please see the diagrams below to
familiarize yourself with the CPU features. The main components located on the front of the
CPU are a removable 20-pin I/O connector, Run/Stop switch, communications ports and LED
status indicators. A removable 4-pin 24VDC input power connector is located on the bottom
of the CPU. The I/O module extension port is located on the side of the CPU. See Mounting
Guidelines in this chapter for module dimensions and Chapter 2 for CLICK PLC

specifications.

Component Locations on Basic CPU Modules

Mounting
Tab

PLC Mode ;: co.
Switch al CLIC ’
LED Status \_
Indicators B c L
ETOR

Ports

Power
Terminal

Bottom of CPU

Power
Terminal

CLICK PLC Hardware User Manual, 2nd Ed, Rev A — CO-USER-M I 3-5

]
. N —
Communication Q L

ERR

Slldlng
Latch

| I8 Discrete]

Input
Points

J'6 Discrete
Output

Points

:

__'___—-
O — - — — -
T 1
— O — —
. — -
X —
> —
- ==
L —
— =
— — — —
— — ——
" —— -
=t i — -
T r— — -
0 — — -
o r— — -
T r— — -
| e — -

-
Mounting
Tab

Sliding
Latch




Chapter 3: Installation and Wiring
B

Component Locations on Analog CPU Modules

Mounting
Tab
n =] Sliding
PLC Mod . 002001 | Latch
Switch = @) =
s Inputs
LED Status W\_ 5
Indicators RUN nm
stop

/

EEEE EERER
=

ERR 4 Discrete
Y2 Outputs
PORT1 va
™ - va |
= w
A01V] 2 Analog
Communication = = a0t f 18 Inputs
i - AD2v
Ports | o - oo
- Acom
| Form el oatl] 2 Analog
m : DAl Outputs

= Sliding
- Latch
Power
Terminal Mounting
Tab

Bottom of CPU

1]

AR
i {[]]

Power
Terminal
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CLICK I/0O Modules

Several different types of discrete input and output modules are available for the CLICK PLC
system. Please see the diagrams below to familiarize yourself with the I/O module features.

Each I/O module is identified as an Input or Output module on its front panel using the color
coding scheme listed below. Up to eight I/O option modules can be connected to a CLICK

PLC. See Mounting Guidelines in this chapter for module dimensions and Chapter 2 for

CLICK I/O module specifications.

Input Modules

Mounting Tah Sliding Latch

\n-

——— Module
o CO-0BND3
W22t Part Number

Power Indicator / B
(Green: Module Power Good) z \

Module Type
(Blue: Input)

DIN Rail Slot and
1/0 Module Port
Extension

Module Input
Point Identifier

Input Point
Status Indicators

(Green: ON) Removable

Terminal Block

el =

Mounting Tab / \SIiding Latch

Output Modules

Mounting Tab Sliding Latch

— -
| @ I
o Cﬂ-?f'l;f\ —— Module

e 0o Part Numher
Power Indicator / b

(Green: Module Power Good) \

Module Type
(Red: Output)

1ndLno

——_ DINRail Slot and
1/0 Module Port
Extension

Dawmal

%)

- Module Output
& Point Identifier
8

Output Point
Status Indicators

Removable
Terminal Block

Mounting Tab Sliding Latch
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CLICK Power Supplies

All CLICK CPUs require 24VDC input power from either a CLICK power supply or other
suitable external power supply. Two models of CLICK power supplies are available to supply
power to the CPU and I/0O modules.

* C0-00AC - 0.5A @ 24VDC output

* C0-01AC - 1.3A @ 24VDC output
Select a power supply based on the power requirements of your system components. See
Mounting Guidelines in this chapter for module dimensions and Chapter 2 for CLICK power
supply specifications.

Power wires must be connected from the output terminals on the front of the power supply to
the input power connector on the bottom of the CLICK CPU. (There is no internal 24VDC
power bus to the CPU.) See Mounting Guidelines for additional wiring information.

Only a single CLICK power supply can be attached directly to a CLICK PLC system. If
multiple CLICK power supplies are used, or other type of power supply, mount separately from
the PLC.

Power Supplies

Mounting Tab Sliding Latch
—
N -

CO-00AC

Power Supply Part Number

24VDC
Output Power Terminals
(for GLICK PLC, 1/0 or field device, etc.)

85-264 VAC Power Source

.' / Input Terminals

—

[— )
Tl T Sliding Latch

Mounting Tah
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Battery Backup (Analog CPU Modules Only)

In all CLICK PLC analog CPU modules, an optional lithium battery is available to maintain
the data in SRAM when the system is without external power.

Use battery part number D2-BAT-1 (not included with the CPU module; order battery

separately). Typical battery life is 5 years, which includes PLC runtime and normal shutdown
periods.

. Note: We recommend that you install and/or change the battery while the CPU is powered up.
To install or replace the D2-BAT-1 battery:

1. Press the retaining clip on the battery door and swing the battery door open.

2. Install the battery into the coin-type slot with the +, or larger, side out.
3. Close the battery door so that it locks securely.
4. Make a note of the date the battery was installed.

The battery backup is now available.

§EFaNIREsR
H

T

—

-
=
-~
“~
=
—

WARNING: Do not attempt to recharge the battery or dispose of it by fire. The battery may explode or
release hazardous materials.
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Mounting Guidelines

Environmental Specifications
The CLICK family of PLC products should be stored, installed, and used within their range of

environmental specifications, such as storage temperature, operating temperature, humidity,
environmental air, vibration, shock, and noise immunity. Certain output module circuit types
may have derating curves depending on the ambient temperature and the number of outputs
ON. Please refer to the I/O module specifications in Chapter 2: Specifications for CLICK PLC
environmental specifications and I/O module derating curves.

Agency Approvals

In addition to the panel layout guidelines, other specifications can affect the definition and
installation of a PLC system. Always consider the following:

* Environmental Specifications
e Power Requirements
e Agency Approvals

* Enclosure Selection and Component Dimensions

CLICK Unit Dimensions

The diagrams below show the outside dimensions of the CLICK power supply, CPU, and 1/O
modules. The CLICK PLC system is designed to be mounted on standard 35mm DIN rail, or
it can be surface mounted. See the following pages for installation and mounting information.

1.37 0.10 053
Power Supply [34.9] [2.6] [13.5] 295
[75]
Fl
=
CLICK 9 0 D o
POWER I]
SUPPLY 1

3.64 | UL, 3.35 P =Inls 1
[92.4] 124\/ | | [85] ﬂ]

To

@ ¢ |||

HEEEE

L

Q, oy | il
v . (@) ﬁ ©
] :
0[2:]6 Dimensions in inches [millimeters]

——\| NOTE: The dimensions for the CO-00AC and CO-01AC power
——\| supplies are the same.
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PLC System
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Maximum system: Power Supply + CPU + eight I/O modules.

Follow the installation guidelines to allow for proper spacing from other components within an

enclosure.
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Enclosures

Your selection of a proper enclosure is important to ensure safe and proper operation of your
CLICK PLC system. Control applications vary and yours may require additional
considerations. At a minimum your enclosure should 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
Panel Layout and Clearances

1. Mount the PLC horizontally as shown below to provide proper ventilation. Do not mount
the CLICK PLC units vertically, upside down, or on a flat horizontal surface. If you place
more than one unit in a cabinet, there must be a minimum of 7.2” (183mm) between the
units.

R

TR
11T I
11T} 1]
111l
1]
1]
1111}

/

1111
[T 7PPeeens [
T

i

N

2. Provide a minimum clearance of 2” (50mm) between the unit and all sides of the cabinet.
Note: Remember to allow for any operator panels or other items mounted in the door.

3. There should also be at least 3” (78mm) of clearance between the unit and any wiring ducts
that run parallel to the terminals.

4. The ground terminal on the CLICK PLC CPU 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.

5. 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 ground.
Minimum wire sizes, color coding, and general safety practices should comply with
appropriate electrical codes and standards for your area.
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CLICK PLC and the panel door or any devices mounted in the panel door. The

. NOTE: There is a minimum clearance requirement of 2” (51 mm) between the
same clearance is required between the PLC and any side of the enclosure.

NOTE: A minimum clearance of 3” (76 mm) is required between the PLC and a
wireway or any heat producing device.

~ 2in.

summ ' Ground Braid
Copper Lugs

Panel or
Single Point

\ e
Gl

[ Star Washers | | Star Washers |

6. A good common ground reference (Earth ground) is essential for proper operation of the
CLICK PLC. One side of all control and power circuits and the ground lead on flexible
shielded cable must be properly connected to Earth ground. 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

7. Evaluate any installations where the ambient temperature may approach the lower or upper
limits of the specifications. If you suspect the ambient temperature will not be within the
operating specification for the CLICK PLC system, measures such as installing a
cooling/heating source must be taken to get the ambient temperature within the range of
specifications.

8. CLICK PLC systems are modular and can be powered by any suitable 24 VDC power
supply. The optional CLICK power supply is designed to attach to the side of the CLICK
CPU. The CLICK power supplies accept 85-264 VAC and produce nominal 24 VDC to
power the CLICK PLC and I/0O modules. Powerline filters are recommended for protecting
the CLICK PLC from power surges and EMI/RFI noise. The AutomationDirect Powerline
Filter, for use with 120 VAC and 240 VAC, 1-5 Amps, is an excellent choice (locate at
www.automationdirect.com), however, you can use a filter of your choice. These units install
easily between the AC power source and the PLC.
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Installing the CLICK PLC
Connecting the Modules Together

CLICK CPUs and I/O modules connect together using the Extension Ports that are located on
the side panels of the modules. The modules secure together by sliding LOCK/UNLOCK
latch tabs located on the top and bottom panels of the modules. A PLC backplane or base is
not required.

When connecting an I/O module to the PLC, first remove the Extension Port covers, slide the
latches forward (unlock), align the module pins, and press the I/O module onto the CPU’s
right side. Slide the latches backward to lock the modules together.

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

Latch
Tabs

1) Remove extension port covers
and slide latch tabs forward.

2) Align the module pins and
connection plug, and press the
I/0 module onto the right side
of the CPU.

3) Slide the latch tabs backward to
lock the modules together.
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Mounting CLICK PLC System on DIN Rail

CLICK PLCs can be secured to a panel by using mounting rails. We recommend rails that
conform to DIN EN standard 50 022. They are approximately 35mm high, with a depth of
7mm. If you mount the CLICK PLC on a rail, consider using end brackets on each side of the
PLC. The end bracket helps keep the PLC from sliding horizontally along the rail, reducing the
possibility of accidentally pulling the wiring loose. On the bottom of the PLC is a small
retaining clip. To secure the PLC to a DIN rail, place it onto the rail and gently push up on the
clip to lock it onto the rail. To remove the PLC, pull down on the retaining clip, lift up on the
PLC slightly, then pull it away from the rail.

SV
Pull tab Push tab > ¢jick =
down. up until... /// | \\\

DN-EB35MN

NOTE: When mounting on DIN rail, using DINnectors end brackets at both ends is recommended (part
number DN-EB35MN).

Optional Mounting Method
The CLICK PLC system can be secured to the equipment panel or desired location using the
mounting tabs located on the back panel of the PLC, I/O modules and power supplies. Extend
the upper and lower retaining clips to the full out position. Mount using M4 screws in the
center hole of the tabs.

Upper
Mouting Tab

N ¢ i
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N Mouting Tab
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Wiring Guidelines

Power Input Wiring to CLICK Power Supply

Connect the AC power source input wiring to the Click power supply (the Click power supply

voltage and current requirements are listed in chapter 2). If you are not using a CLICK power
supply, be sure to meet that supply’s requirements.

Do not apply power at this time. Observe all precautions stated earlier in this manual.

2 Warning: Once the power wiring is connected, secure the terminal block cover in the closed position.

When the cover is open there is a risk of electrical shock if you accidentally touch the connection
terminals or power wiring.

Power Input Wiring to Click CPU

Connect the 24 VDC power source input wiring to the 4-pin 24 VDC input connector located

on the bottom panel of the Click PLC. Do not apply power at this time. Observe all precautions
stated earlier in this manual.

CLICK CPU

CLICK Power Supply
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Fuse Protection

Fuse Protection for PLC Input Power

External circuit protection is needed to ensure the safety of service personnel and the safe
operation of the equipment itself. To meet UL/CUL specifications, the input power must be
fused. Fuse the AC side of the power supply that provides the 24 VDC power to the CLICK
CPU.

When operating the power supply from a 110/120 VAC system with a grounded neutral, it is
only necessary to fuse the line (L) lead; it is not necessary to fuse the grounded neutral (N) lead.
Select the fuse size based on the input current draw of the power supply. Refer to Chapter 2 of
this manual for specifications of CLICK power supplies.

Fuse Protection for I/O Module Circuits

Input and Output circuits on CLICK PLCs do not have internal fuses. In order to protect your
PLC, we suggest you add external fuses to your I/O wiring. A fast-blow fuse, with a lower
current rating than the I/O bank’s common current rating can be wired 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. Refer to the I/O module specifications in Chapter 2 to find the maximum
current per output point or per output common. Adding the external fuse does not guarantee
the prevention of PLC damage, but it will provide added protection.
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Planning the I/O Wiring Routes
The following guidelines provide general information on how to wire the I/O connections to
CLICK PLCs. For additional information about wiring a particular I/O type refer to the
corresponding information in this chapter.

1. Each terminal connection of the CLICK PLC can accept one 16 AWG wire or two 18 AWG
size wires. Do not exceed this recommended capacity. Refer to Chapter 2 for more detailed
specifications of the terminal blocks.

Always use a continuous length of wire. Do not splice wires to attain a needed length.

Use the shortest possible wire length.

Avoid running lower voltage wires near higher voltage wiring.

2.

3.

4. Use wire trays for routing where possible.

5.

6. Avoid running input wiring close to output wiring where possible.
7.

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. Install the recommended powerline filter to reduce power surges and EMI/RFI noise.

1I/0 Point Numbering
All CLICK PLC units have fixed I/O points and can also have optional I/O modules attached.
The CLICK PLCs use a decimal-based 1/0 numbering system with a letter prefix of X for
inputs, and a Y prefix for outputs. The I/O on the CPU module starts with the number X001
(inputs) or YOO1 (outputs). The first I/O module attached to the CPU starts with either X101
or Y101, depending upon whether it is an input or output module. The next I/O module starts

with X201 or Y201, and so on. Refer to Chapter 2, Specifications, for more information about
the CLICK I/O numbering system.
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Wiring I/O Modules

There are two sizes of I/O module terminal blocks used for field wiring connections (11pt. &
20pt.), and they can be removed from the module for wiring convenience. There are no clips
or screws retaining the terminal block. Firmly grip the block and pull it away from the PLC or
I/O module. Make sure the terminal blocks are properly seated against the module when
replacing them.

The connector terminal points have recessed screws to help minimize the risk of someone
accidentally touching active wiring.

We also have DINnectors, DIN-rail mounted, and terminal blocks. Refer to our catalog for a
complete listing of all available products. We strongly recommend using our ZIPLinks
connections systems. ZIPLinks come with special pre-assembled cables, with the I/O
connectors installed and wired. See the following page.

ZIPLinks Connection Systems

ZIPLinks Cables with Connectors

ZIPLinks Module

the PLC system is turned off. To minimize the risk of electrical shock and equipment damage, check all

& WarniNG: For some modules, field device power may still be present on the terminal block even though
field device power before you remove the connector.
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ZIPLink Connection Systems for CLICK PLCs

Use the following tables to select your ZIPLink components. See our website for more

specifications and information on ZIPLinks.

Note: ZIPLinks are only available for basic CPU modules; they are not available for analog CPU modules.

Step 1 Locate the CLICK CPU module or 1/0 module part number.
Step 2 Locate compatible connector module type.
Step 3 Select the cable length by replacing the # symbol with: Blank = 0.5m, -1 =1.0m, -2 =2.0m

ZIPLink Wiring System Compatibility Matrix for CLICK PLCs

Relay

CPU Module

C0-08ND3

ZL-C0-CBL11#

Step 2: Connector Module Type | Feedthrough Module | Fuse Module Modules Sensor Input Module
7L-RTB20 ZL-RFU20 ZL-RRL16-24 | ZL-LTB16-24

S B #fmﬁglgf Step 3: Cables

C0-00DD1-D 20 7L-C0-CBL20#

C0-00DD2-D 20 7L-C0-CBL20#

C0-00DR-D 20 7L-C0-CBL20#

C0-00AR-D 20 7L-C0-CBL20#

C0-08TD1

ZL-C0-CBL11#

C0-08ND3-1 " ZL-CO-CBL11#
C0-08NA 1 ZL-C0-CBL11#
C0-16ND3 20 Z1-C0-CBL20# Z1-C0-CBL20#

1/0 Module

C0-08TD2 2l 7L-CO-CBL11#

C0-08TR 11 ZL-CO-CBL11#

C0-08TA 11 ZL-CO-CBL11#

C0-16TD1 20 7L-C0-CBL20# ZL-C0-CBL20#  |ZL-CO-CBL20#
C0-16TD2 20 7L-C0-CBL20# 7L-C0-CBL20#

C0-04TRS* 20 7L-C0-CBL20#

*Note: The CO-04TRS relay output is derated not to exceed 2A per point maximum when used with the ZIPLink wiring system

See our website for ZIPLink connection systems specifications.
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1/0 Wiring Checklist

Use the following guidelines when wiring the I/O modules in your system.

1. There is a limit to the size of wire the modules can accept. The table below lists the suggested
AWG. When making terminal connections, follow the suggested torque values.

Terminal Block AWG and Torque

Connector Type (all) | Removeable Terminal Block
Wire Range 16-24 AWG

Wire strip length 6.5 mm

Screw Size M2.0

Screw Torque 2.5 Ibeinch

—— | NOTE: Recommended wire is 16 AWG Type TFFN or Type MTW. Other types of 16 AWG may be acceptable,
‘ depending on the thickness and stiffness of the wire insulation. If the insulation is too thick or stiff, and a
majority of the module’s I/0 points are used, then the plastic terminal cover may not close properly or the
connector may pull away from the module. This applies especially for high temperature thermoplastics such

as THHN.

. 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.

N N

. Avoid running wires near high energy wiring. Also, avoid running input wiring close to
output wiring where possible.

6. To minimize voltage drops when wires must run a long distance, consider using multiple wires
for the return line.

7. Avoid running DC wiring in close proximity to AC wiring where possible.
8. Avoid creating sharp bends in the wires.

9. To reduce the risk of having a module damaged, 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. Refer to our catalog for a complete line of DINnectors,
DIN-rail mounted fuse blocks.

10. If using relay outputs with inductive loads, consider using surge suppressors (see section on
surge suppression later in this chapter).
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System Wiring Strategies

The CLICK PLC system is very flexible and will work in many different wiring configurations.
By studying this section before actual installation, you can find the best wiring strategy for your
application. This will help to lower system cost and wiring errors, and avoid safety problems.

PLC Isolation Boundaries
PLC 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 powerline filter will provide isolation between the power source and the power
supply. The transformer in the power supply provides magnetic isolation between the primary
and secondary sides. Optical isolators provide optical isolation in Input and Output circuits.
This isolates logic circuitry from the field side, where factory machinery connects. The discrete
inputs are isolated from the discrete outputs, because each is isolated from the logic side.
Isolation boundaries protect the devices such PC, HMI that are connected to the
communication ports from power input faults or field wiring faults. When wiring a PLC, it is
extremely important to avoid making external connections that connect logic side circuits to

any other.
PC, HMI, or other Maximum 8 1/0 Modules
communication devices
Power Supply CPU Module Input Module Output Module
Power
Input
24VDC
»  Filter l l l

i —p  Com Logic Logic

Logic Circuit Ports Circuit Circuit

Input Output Input Output

Circuit Circuit Circuit Circuit

Isolation Boundary

—— | NOTE: If you do not use one of the CLICK PLC power supplies CO-00AC and C0-01AC to provide 24VDC to

— | the CPU module (and I/0 modules), be sure the power supply you use has isolation with a transformer.
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Powering I/O Circuits
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.

For the DC input/output circuits, you can use the same power source as the CPU module (and
/0O modules). However, you lose the isolation between the logic circuits and the input/output
circuits. (For AC input/output circuits, you don’t need to worry about sharing the 24VDC.)

Power Supply CPU Module Input Module Output Module
24VDC
1 1 l
ovDC vy vy v
. Logic Logic
Logic Circuit Circuit Circuit _,
|
| Lose
: Isolation
Input Output Input Output ——1
Circuit Circuit Circuit Circuit
JE— A4 —_— A 4
Isolation Boundary y—o o— Load l—@ o Load
[ ]

To keep the isolation between the logic circuits and the input/output circuits, we recommend
using another power supply for the DC input and output circuits.

Power Supply CPU Module Input Module Output Module
24VDC
1 1 l
ovDC vy vy v
P Logic Logic
L it
ogic Cireu Circuit Circuit ——
|
| Keep
: Isolation
Input Output Input Output — 1
Circuit Circuit Circuit Circuit
Isolation Boundary — Y — Y
o= Load o= Load
Power 24VDC
Supply I |
ovDC
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Sinking/Sourcing Concepts

Before wiring field devices to the PLC I/O, it’s necessary to have a basic understanding of
sinking and sourcing concepts. Use of these terms occurs frequently in input or output circuit
discussions. The purpose of this section is to explain the terms. The short definitions are as

follows:

Sinking = Path to supply ground (-) or switching ground

Sourcing = Path to supply source (+) or switching +V

These terms only apply to DC circuits, not AC circuits. Input and output points that are either
sinking or sourcing can conduct current in only one direction. This means it is possible to wire
the external supply and field device to the I/O point with current trying to flow in the wrong
direction, in which case the circuit will not operate.

\

\
Input }
Sensing |
\

\

The diagram on the left shows a sinking PLC input. To
properly connect the external supply, connect it so the
input provides a path to ground (-). Start at the PLC input
terminal, follow through the input sensing circuit, exit at
the common terminal, and connect the supply (-) to the
common terminal.

The switch between the supply (+) and the input completes

the circuit. 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, we have the four circuits as shown below.

Sinking Input Sinking Output
PLC
,,,,,, B ___PCc_
\ \
\ \
Input } } Output
Sensing | | Switch
,,,,,, L
Sourcing Output
PLC PLC
,,,,,, B __rRc__
| |
Input } }
Sensing | | Output
| | Switch
777777 _ L
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I/0 “Common Terminal” Concepts

In order for a PLC I/O circuit to operate, current must enter at one terminal and exit at another.

This means at least two terminals are associated 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.

If there was unlimited module space, then every I/O point could have two dedicated terminals
as the figure above shows. Providing this level of flexibility is not practical or necessary for most
applications. So, most I/O point groups share the return path (common) among two or more
I/O points. 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.

PLC

Field Main Path 77777
Device (/0 point) o |
Circuit |

Return Path

ﬁ
\
\
\
\
L

Electrical Common
To All Input Points

=2\ NOTE: In the circuit above, the current in the common path is equal to the sum of the energized
channels. This is especially important in output circuits, where larger gauge wire is sometimes
needed for the commons.
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DC Input Wiring Methods

PLC DC Input CLICK PLCs and I/0O modules with DC inputs can be wired as either
sinking or sourcing inputs. The dual diodes (shown in this diagram)

Input 1

| LE . .

| allow current to flow in either direction. Inputs grouped by a common
|

|

|

|

point must be either all sinking or all sourcing. DC inputs typically
operate in the range of +12-24 VDC.

Common

b _  Sinking Input Sensor (NPN Type) to PLC Sourcing Input

In the following example, a field device has an open-collector NPN transistor output. When
energized, it sinks current to ground from the DC input point. The PLC input current is
sourced from the common terminal connected to power supply (+).

Field Device PLC DC Input
7 Input T T T T T 1
Output p
| | PLC Input
DC NPN Sensor [ (sinking) (sourcing)y P "

(Sinking) ——— I | i I (Sourcing)

| | Supply | |

| Ground —,| | |+ Common L |

| : T |

L =_ 1 b -

Sourcing Input Sensor (PNP Type) to PLC Sinking Input
In the following example, a field device has an open-emitter PNP transistor output. When
energized, it sources current to the PLC input point, which sinks the current to ground. Since
the field device loop is sourcing current, no additional power supply is required for the module.
Field Device
DC PNP Sensor => | PLC DC Input

r
rfF = Tz EI
o r 1
(Sourcing) | | '_“FI’:“ | PLC Input
| I (sinking) T | = (Sinking)
| Output (sourcing) | |
| | |

| _L_¢ Ground Common A |

| L T |

DC Output Wiring Methods

CLICK PLCs and I/O modules with DC output circuits are wired as all current sinking only
or current sourcing only depending on which PLC or output module part number is used. DC
outputs typically operate in the range of +5-24 VDC.

PLC Sinking Output to Sourcing Load Device

Many applications require connecting a PLC output point to a DC input on a field device load.
This type of connection is made to carry a low-level DC signals.

In the following example, the PLC output point sinks current to ground (common) when
energized. The output is connected to a field device load with a sourcing input.

PLC DC Output Field Device

_—— Fr—————

! =
FDC power_opower— =

| |
Output Input |
| (sinking) (sourcmg)M\/\'_'::: |
: J% B 20-28 VDC : I
| Common 1 Ground |
| BE |

Y i
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DC Output Wiring Methods, cont'd

PLC DC Sinking Output to Sinking Load Device

In the example below, a PLC sinking output point is connected to the sinking input of a field
device load. In this case, both the PLC output and field device input are sinking type. Since the
circuit must have one sourcing and one sinking device, we add sourcing capability to the PLC
output by using a pull-up resistor. In the circuit below, we connect Rpull-up from the output
to the DC output circuit power input.

DC NPN Load
et  PHCDCOuplt (inking)
(Sinkingwith | +DC pwr —O—g—
Pull-up Resistor) | | R Field Device

| \ pull-up F—————— .

| | (sourcing) ‘ |

| Gsinking | | Output input | Rinput \

| }_l—? T (sinking) }

| J ‘ Supply | — } \

| Common —I Ground | |

| 2s \ = |

| L i

NOTE 1: DO NOT attempt to drive a heavy load (>25 mA) with this pull-up method.

NOTE 2: Using the pull-up resistor to implement a sourcing output has the effect of inverting the output point
logic. In other words, the field device input is energized when the PLC output is OFF from a ladder logic
point-of-view. Your ladder program must comprehend this and generate an 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 Rpull—up- In order to do so, we need to know the
nominal input current to the field device (I;,,,,) 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;, | . and the voltage
of the external supply to compute R Then calculate the power P in watts), in order

' pull-up- pull-up 1
to size Ry 1.y, properly.

V input (turn—on)

linput =
Rinput
V supply — 0.7
R pull-up = ey =Bl Rinput
I input
2
V supply
P pulllup = ———
R pull-up
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Relay Outputs - Wiring Methods
Relay outputs are available for the CLICK PLCs. Relays are best for the following applications:
* Loads that require higher currents than the solid-state outputs can deliver
* 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

* Loads which must be switched at high speed or heavy duty cycle
Relay outputs in the CLICK PLCs and modules are available in
two contact arrangements. Form A type, or SPST (single pole,
| | single throw) type. They are normally open and are the simplest
| : to use. The Form C, or SPDT (single pole, double throw) type
I L+l (=  hasa center contact which moves and a stationary contact on
|
|

| either side. This provides a normally closed contact and a

normally open contact.

Relay with Form A contacts

Some relay output module’s relays share common terminals,
which connect to the wiper contact in each relay of the bank.

Sl E Other relay modules have relays which are completely isolated
| > 4 | from each other. In all cases, the module drives the relay coil
I wL | ! when the corresponding output point is on.
R

S G
H— 5
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Relay Outputs - Surge Suppression For Inductive Loads
Inductive load devices (devices with a coil) generate transient voltages when de-energized with
a relay contact. When a relay contact is closed it “bounces”, which energizes and de-energizes
the coil until the “bouncing” stops. The transient voltages generated are much larger in
amplitude than the supply voltage, especially with a DC supply voltage.

When switching a DC-supplied inductive load, the full supply voltage is always present when
the relay contact opens (or bounces). When switching an AC-supplied inductive load, there is
one chance in 60 (60 Hz) or 50 (50 Hz) that the relay contact will open (or bounce) when the
AC sine wave is zero crossing. If the voltage is not zero when the relay contact opens, there is
energy stored in the inductor that is released when the voltage to the inductor is suddenly
removed. This release of energy is the cause of the transient voltages.

When inductive load devices (motors, motor starters, interposing relays, solenoids, valves, etc.)
are controlled with relay contacts, it is recommended that a surge suppression device be
connected directly across the coil of the field device. If the inductive device has plug-type
connectors, the suppression device can be installed on the terminal block of the relay output.

Transient Voltage Suppressors (TVS or transorb) provide the best surge and transient
suppression of AC and DC powered coils, providing the fastest response with the smallest
overshoot.

Metal Oxide Varistors (MOV) provide the next best surge and transient suppression of AC and
DC powered coils.

For example, the waveform in the figure below shows the energy released when opening a
contact switching a 24 VDC solenoid. Notice the large voltage spike.

+24 VDC
| |

| | 0VDC
} o/o } ° m < O

\ \

L 1

+24 VDC
O

Module Relay Contact

-324 VDC

This figure shows the same circuit with a transorb (TVS) across the coil. Notice that the voltage
spike is significantly reduced.

+24 VDC J_w
— r— /7
w +24VDC | | J 0VDC

-42VDC © \

|
Module Relay Contact
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Relay Outputs - Relay Contact Life Extension
Use the following table to help select a TVS or MOV suppressor for your application based on
the inductive load voltage.

Surge Suppressors
Vendor / Catalog Type Inductive Load Voltage Part Number
AutomationDirect VS 110/120 VAC ZL-TD8-120
VS 24 VDG ZL-TD8-24
Transient Voltage Suppressors LiteOn | TVS 220/240 VAC PBKE350CA
Diodes; from D|8 TVS 12/24 VDG Contact
Catalog: Phone: 1-800-344-4539 Diode 12/24 VDC Digi-Key Corp.
Digi-key MOV 110/120 VAC -
www.digikey.com MOV 990/240 VAC Contact Digi-Key Corp.

Relay contacts wear according to the amount of relay switching, amount of spark created at the
time of open or closure, and presence of airborne contaminants. There are some steps you can
take to help prolong the life of relay contacts, such as switching the relay on or off only when it
is necessary, and if possible, switching the load on or off at a time when it will draw the least
current. Also, take measures to suppress inductive voltage spikes from inductive DC loads such
as contactors and solenoids.

For inductive loads in DC circuits, we recommend using a suppression diode as shown in the
following diagram (DO NOT use this circuit with an AC power supply). When the load is
energized, the diode is reverse-biased (high impedance). When the load is turned off, energy
stored in its coil is released in the form of a negative-going voltage spike. At this moment, the
diode is forward-biased (low impedance) and shunts the energy to ground. This protects the
relay contacts from the high voltage arc that would occur just as the contacts are opening.

PLC Relay Output Inductive Field Device

-
- | \
} g ‘ Output Input \ }
\ Lo | \
T, | |
o
} ( Common + = Common - | }
I

\

Place the diode as close to the inductive field device as possible. Use a diode with a peak inverse
voltage rating (PIV) at least 100 PIV, 3A forward current, or larger. Use a fast-recovery type
(such as Schottky type). DO NOT use a small-signal diode such as IN914, 1N941, etc. Be sure
the diode is installed in the circuit correctly before operation. If installed backwards, it short-
circuits the supply when the relay energizes.
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Analog 1/0 Configuration

Terminal Block Wiring

The Analog CPU modules have 2 built-in analog inputs and 2 built-in analog outputs. You can
select analog voltage or analog current for each analog 1/0 separately. As shown below, you must
use the proper terminal on the terminal block when using analog voltage or analog current.

3' EEER) Analog Terminals

c1

Koo « Terminal Name [Terminal Description

J— . AD1V Analog voltage input

e W ow = AD1I Analog current input

= i AD2V Analog voltage input

wim - v AD2I Analog current input

' - ACOM Common for all analog inputs and outputs

T - = DA1V Analog voltage output

2 . o DA1I Analog current output
f s o DA2V Analog voltage output
? DA2I Analog current output

Configuration in the CLICK Programming Software

The Analog CPU modules cannot detect which terminal is used between the analog voltage and
analog current, so you must configure which analog type is used for each analog I/O in the
CLICK programming software.

Connect the CLICK programming software to the analog CPU module, then open the CPU
Built-in I/O Setup window as shown below.

(Pull-down menu: Setup > CPU Built-in I/O Setup)

CPU Built-in 110 Setup 3

[[seneal 1ot | out| <\.| Input and Output tabs |

CPU Type:  C0-02001-D .
cD—oznm—n‘ o Type State Description
CLICK ’ %001 Regular Input
X002 Regular Input
%003 Reqular Input
X004 Reqular Input
= Y001 Regular Output

Y002 Regular Output

ﬁsm? 003 Reqular Qutput

- Y004 Regular Output

AD1Y 0-SUDC Input
ADLT Mot used

AD2V 0-5VDC Input
ADZT Mok used

DALY 0-5VDC Qutput
DALT Mot used

DAZY 0-5VDC Output
DAZL Mot used

PR -
AN m
ERR m
PORTT
T™m
RX
-
PORTZ

PORTZ

ok | [ Cancel ] [ Help
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Click the Input tab to configure the analog inputs and/or click the Output tab to configure the
analog outputs. The Input tab is shown below, but the Output tab looks very similar.

CPU Built-in 110 Setup 3
Genersl | TnpuE | output
CPU Bilt-in Input Selection Select analog Voﬂage
Regulr  Inteupt PuseCatch  Fiter or current
ol O}
we | @)
| Setup the scaling here

X003 &)

X004 © /
‘ Volage  Current Scaing Setup

Sealed R
|vwa><llsmout anae we — 'icéoeo e Dats Register
ADL © 8] - ] : ! , VRt B
05y 4-zoma, | | Min (0.0 Voo — 0.0 e

TR Resolution  |0.024420
Enable Range Limiter i

Input Range Scaled Range [#] Continuaus Address
e — Fr Data Register
Max|5.0 — 1000 2
ADZ ) (o] S :’_. W |DF2
0-5Y. 4-20mé HMin (0.0 VDo — 0.0

00 | ———
[#]Enable Range Liniter Resolution |0.024420

Cx ] (e ) [ )

You can select the analog voltage or analog current with the radio buttons. Also use this screen
to set the scaling for each analog 1/0. Click the Help button on the right bottom to learn about
the scaling feature.

After you configure the analog 1/0, download the project into the analog CPU module.
Analog I/0O Monitoring

Analog I/0 monitoring is an additional feature in the CPU Built-in I/O Setup window that is
useful for troubleshooting. The current analog values are displayed in their physical units.

CPU Built-in /0 Setup &3]
‘ General | Input | Output |

CPU Type;  CO-02DR-D
" i

co-ozro || 10 Type State Description
CLICK ) X001 External Interrupt OFF Minimum pulse wid
. K002 External Interrupt off Minimum pulse wid
- | %003 External Interrupt off Minimum pulse wid
- %004 External Interrupt off Minimum pulse width
PR P Y001 Regular Output off
AN E— | D02 Reguler Ovtput off
R m st = Y003 Regular Output off
: 004 Mgl cukt Current analog
STy = ADLY 0-5wDC Input 2.25¥DC H
EH B <« values display
= ADZY Mot used
T m - ADZI 4-20MA Input 4.00mA
| mem - DALY O-5¥DE Output 2,25DC
PORT2 = DALL Mot used
DA2Y Mot used
RES-485
k! DAZL 4-20mA QuEpLE 8.00mA
i = |
i~ | T

o | [ Cancel ] [ Help
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Notes
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Chapter 4: PLC Communications

Introduction

This chapter explains the communications ability of the CLICK PLC system for exchanging
data between the CPU and other connected serial devices. It covers:

e the electrical connections used for communications

e the networking routing between the CPU and other devices,

* setting the port communication parameters,

e selecting the protocols and the available data addressing types to use,
e the ladder logic program instructions that make it all work together.

The CLICK CPUs have two built-in RS-232 ports. Both ports are physically 6-pin RJ12 phone
type jacks. Port 1’s communication parameters are fixed and it is used primarily as the
programming port. Port 1 can also be used as a Modbus RTU protocol slave device. Port 2 is a
general purpose port with its communication parameters being user configurable from the
CLICK Programming Software, CO-PGMSW. Port 2 can be used as a Modbus RTU master or
slave protocol device, or handle ASCII data In or Out.

Some CPU versions also have a 3-pin RS-485 port, Port 3. Like Port 2, Port 3 is a general
purpose port with its communication parameters being user configurable from the
programming software. Port 3 can be used as a Modbus RT'U master or slave protocol device,

or handle ASCII data In or Out.
For details on the Modbus protocol, visit www.modbus.org.

ASCII stands for American Standard Code for Information Interchange and defines a character
encoding method for text that is used in computers and other communication devices. Details
can be found by doing a search for ASCII on the internet.

The CLICK PLC can be networked to other CLICK PLCs, data input devices (barcode readers,
weight scales, etc.), and/or data output devices (serial printers, serial text displays, etc.). It is also
possible to network the CLICK PLC to other 3rd party PLCs and devices that have the ability
to communicate using the Modbus RTU protocol.

The final part of the PLC Communications chapter contains explanations and examples of the
various ways the Send and Receive programming instructions can be used to perform Modbus
RTU protocol and ASCII data communications between devices.

There are three different data addressing types that can be selected when using the Modbus
RTU protocol from the Send and Receive instructions. They are, CLICK addressing, Modbus
984 addressing, or Modbus HEX addressing. The CLICK addressing makes it convenient to
exchange data between CLICK PLCs. The other addressing choices are selected based on the
Modbus protocol addressing the networked devices are using.

NOTE: The Modbus RTU Master is identified as the device that controls the exchange of data between itself
and any connected slave device. There can only be one master on the network. When the CLICK CPU is the
master, it is easily identified. It will be the PLC in the network with the Send and/or Receive instructions using
the Modbus protocol in its ladder logic program.
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CPU Communication Ports Specifications

The CLICK CPU modules have two or three built-in communications ports.

Com Port 1

Com Port 2

Basic CPU Com Port 3

Com Port 1 Specifications Port 1

Analog CPU

Port 1 Pin Descriptions

Use: Programming Port 6 pin RJ12 Phone 1[0V |Power (-) connection (GND)
Physical: 6 pin, RJ12, RS-232 Type Jack — Port 1 2[5V | Power () connection
Communication speed (baud): 38400 (fixed) In 3 |RXD |Receive data (RS-232)
Parity: Odd |:: % " 4 |TXD |Transmit data (RS-232)
Station Address: 1 = 5 |[NC | No connection

Data length: 8 bits 1 6 [0V | Power (-) connection (GND)
Stop bit: 1

Protocol: Modbus RTU (slave only)

Com Port 2 Specifications Port 2 Port 2 Pin Descriptions

Use: Serial Communication 6 pin RJ12 Phone

Physical: 6 pin, RU12, RS-232 Type Jack — Port 2 1 |0V | Power (-) connection (GND)
: : Rl y B 2 |5V | Power (+) connection

Communication speed (baud): 1200, 2400, 4800, .

9600, 19200, 38400, 5§600, 115200 ] 3 | RXD | Receive data (RS-232)

Parity: odd, even, none = 4 |TXD |Transmit data (RS-232)

Station Address: 1 to 247 % ° 5 |RTS |Request to send .

Data length: 8 bits (Modbus RTU) or 7, 8 bits ( ASCII) = 6 |0V | Power (-) connection (GND)

Stop bit: 1,2

Protocol: Modbus RTU (master/slave) or ASCII in/out

Com Port 3 Specifications Port 3 Port 3 Pin Descriptions

Use: Serial Communication
Physical: 3 pin, RS-485 RS-485 1] (pius) | Sianal A (RS-485)
Communication speed §baud): 1200, 2400, 4800, + ) .
9600, 19200, 38400, 57600, 115200 2 (minus) Signal B (RS-485)
Parity: odd, even, none @ _

Station Address: 1 to 247

Data length: 8 bits (Modbus RTU) or 7, 8 bits ( ASCII) =y LG
Stop bit: 1,2

Protocol: Modbus RTU (master/slave) or ASCII in/out

3 LG |Logic Ground(0 V)
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LED Status Indicators

LED Status Indicators

There are LED status indicators located to the left of each communication port to indicate port
activity or communications.

TX & RX LED (Green)

On [Comm Port Data Active
No Communication

Port 1,2, & 3 LED

Port 1 & 2 LED )
Status Indicators Basic CPU

Status Indicators

TX & RX LED (Green)

On |Comm Port Data Active
No Communication

—

PORT1
™G
RX1@)

™ @
Rx2(@)

PORT2

PORT3; ER'

— .
;);SBH :
e =l

DirectLogic Devices That Do Not Work With CLICK PLCs

The CLICK PLC does not support K-sequence protocol, so the following DirectLogic devices
do not work with the CLICK PLC:

D4-HPP-1
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3 Steps to Using the CLICK PLC Communications

We offer an easy 3-steps method to use the communications features of the CLICK PLC.

—ETH—

Programming (P-x)

Wiring (W-x) Com Port Setup (C-x)

the table below to help find information on communications for your particular application.
As you can see in the table, each step has subcategories. For each step, find the subcategory
description that best describes your application. Use the subcategory references (W-2, C-2, etc.)
to find more information on these topics in this chapter. See the example below.

CLICK PLC Communications

The following pages show what devices you can connect to the CLICK CPU Com ports. Use n

Step sﬂgfg}:ﬁgg" Subcategory Description Page
1 W-1 Com port 1 & 2 wiring 4-9
W-2 Com port 3 wiring 4-12
c-1 Com port 1 setup 4-13
C-2 Com port 2 setup (Modbus) 4-14
2 C-3 Com port 2 setup (ASCII) 4-15
C-4 Com port 3 setup (Modbus) 4-16
C-5 Com port 3 setup (ASCII) 417
P-1 Modbus Slave programming 4-18
3 P-2 Modbus Master programming 4-21
P-3 ASCII Receive programming 4-24
P-4 ASCII Send programming 4-27
Example:

Let’s say you want to connect a barcode reader, which sends ASCII data, to Com Port 2.

To set up the communications properly for this example,
refer to these three references on the following pages.

W-1| |C-3| |P-3

Barcode
Reader

Com Port 2
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L

Typical Serial Communication Applications
The diagrams on these three pages illustrate the typical uses for the CLICK CPU’s

communication ports. Typical serial communication applications are continued on the next
two pages.

Port 1 (RS-232) — Modbus RTU Slave Mode (only)

Another CLICK PLC

C-more and C-more
Micro-Graphic Panel

CLICK CPU To set up the Port 1 communications
properly, refer to these three references Other Devices
on the following pages. Supporting Modbus RTU
Master Mode
C-more 3 Inch
Example Micro-Graphic
Panel

Port 1 or 2

port can provide 5 VDC to power the panel, but not at the same time. If a C-more Micro-Graphic
panel is connected to both ports, then at least one of the panels must be powered by a C-more
DC power adapter, EA-MG-P1 or EA-MG-SP1, or another 24 VDC power source.

. NOTE: A C-more Micro-Graphic panel can be connected to CLICK’s Port 1 and/or Port 2. Either
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Port 2 (RS-232) — Modbus RTU or ASCII
Modbus RTU

| Modbus RTU Master Devices |

Another CLICK PLC

CLICK CPU

See Note on previous page about
connecting a C-more Micro-Graphic
panel to Ports 1 or 2.

Other Devices
C-more and C-more Supporting Modbus RTU
Micro-Graphic Panel Master Mode

Devices that SEND ASCIl messages

W-1| |C-2| |P-1

Other devices
that can send
ASCII data.

Barcode
Reader

Weight Scale

| Modbus RTU Slave Devices

W-1| |C-3| |P-3

[ Devices that RECEIVE ASCIl messages |

N - Other devices

that can receive
Serial Text ASCII data. Another CLICK PLC
Display

Other Devices
Supporting Modbus RTU
Slave Mode

Serial Printer

W-1| |C-3| P-4 W-1| |(C-2| (P-2
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Port 3 (RS-485; Analog CPUs Only) — Modbus RTU or ASCII
Modbus RTU

| Modbus RTU Master Devices |

DE

PC Another CLICK PLC

Analog CPU

Other Devices
C-more and C-more Supporting Modbus RTU
Micro-Graphic Panel Master Mode

| Devices that SEND ASCIlI messages

W-2| [C-4| |P-1

Other devices
that can send
ASCII data.

Barcode
Reader

Weigh Scale

| Modbus RTU Slave Devices

W-2| |C-5| |P-3

[ Devices that RECEIVE ASCIl messages |

Other Devices
Supporting Modbus RTU
Slave Mode

S - Other devices

that can receive
Serial Text ASCII data. Another CLICK PLC
Display

Serial Printer

W-2| |C-5| P-4 W-2| (C-4| P-2
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W-1|W-1: Com Port 1 & 2 Wiring

Com Port 1 and Com Port 2 have very similar pin layouts; the only difference is that Port 2 has
a RTS signal output, which Port 1 does not have.

6 pin RJ12 Phone Port 1 Pin Descriptions 6 in RU12 Phone Port 2 Pin Descriptions

Type Jack — Port 1 1 {0V | Power (-) connection (GND) Type Jack — Port 2 1|0V | Power (-) connection (GND)
= 2 |5V | Power (+) connection 2 |5V | Power (+) connection
=) 3 |RXD |Receive data (RS-232) a =[- 3 |RXD | Receive data (RS-232)
[[ = 4 |TXD |Transmit data (RS-232) [Z = 4 | TXD |Transmit data (RS-232)
s 5 [NC | No connection 0 =l 5 |RTS |Request to send
6 |0V | Power (-) connection (GND) 6 |0V | Power (-) connection (GND)

""" Note: Both Com ports can provide 5 VDC; however, the 5 VDC power can be used only for the C-more Micro-
‘E Graphic panel. AutomationDirect does not guarantee that the CLICK PLC will work correctly when any other
device uses 5 VDC from these Com ports. Please also remember these Com ports can provide enough power
only for one C-more Micro-Graphic panel. If you are going to connect a C-more Micro-Graphic panel to each
Com port (2 panels in total), you must obtain power from another 24 VDC power source for the second C-

more Micro-Graphic panel.

Wiring Strategy
The following section covers these five case scenarios for connecting com ports 1 or 2 to:
* Case 1: PC
* Case 2: Another CLICK PLC
* Case 3: C-more or C-more Micro-Graphic panel
* Case 4: RS-232 port on another device
e Case 5: RS-422 or RS485 port on another device(s).

Case 1: Connect Com Port 1 or 2 to a PC
You can connect Com Port 1 or 2 to a serial com port or USB port on the PC.
1. Connect to a serial port

PC

PC Serial
Programming Cable
D2-DSCBL
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=

2. Connect to a USB port

PC to Panel Programming
Cable Assembly
(Includes serial & USB cables)
EA-MG-PGM-CBL

USB to RS232
Converter

Case 2: Connect Com Port 1 or 2 to another CLICK PLC

You can use the cable DO-CBL.

DO-CBL Cable

il-—_‘

__..
T

In this configuration, one of the CLICK CPU module needs to be the network master and the
other is the network slave. Connect the DO-CBL on Com Port 2 on the master CPU module

side.
. Note: The ZL-RJ12-CBL-2 cable cannot be used for this purpose.

Case 3: Connect Com Port 1 or 2 to a C-more or C-more Micro-Graphic panel
Please use the following cables to make your connections.

C-more / C-more Micro-
Graphic Panel Cable Part Number
C-more Touch panels EA-2CBL-1 (3m) or OP-2CBL-1 (2m)
C-more Micro-Graphic DV-1000CBL if the panel receives 5 VDC power from the CLICK PLC com port.
Panels EA-2CBL-1 (3m) or OP-2CBL-1 (2m) if the panel receives 24 VDC power from other source.
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Case 4: Connect Com Port 1 or 2 to an RS-232 port on another device.
You need to cross the RTD and TXD signal lines and connect 0V on both com ports.

CLICK Com
Port 1 or 2 RS-232 Port on
Another Device
7l [rov oV
3 RXD
RXD
E 4 TXD X XD
1

You can make your own cable. We offer two products that make your wiring much easier:

1. ZIPLink feed-through module and cable

ZL-RTB-RJ12

ZL-RJ12-CBL-2P
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Case 5: Connect Com Port 1 or 2 to an RS-422 or RS485 port on another

device(s).

You need a RS-232 to RS-422/485 converter in this case. We recommend our FA-ISOCON

as the converter.

Cable included
with FA-ISOCON

The recommended cables to connect the FA-ISOCON to other devices:
¢ Belden 8103 for the RS-422
¢ Belden 9842 for 2-wire RS-485

¢ Belden 9843 for 4-wire RS-485

W-2|W-2: Com Port 3 Wiring

Com Port 3 supports 2-wire RS-485.

RS-485 Port 3 Pin Descriptions

+ 1 |+ (plus) Signal A (RS-485)
= - 2 |- (minus)  |Signal B (RS-485)
LG 3 |LG Logic Ground (0 V)
Wiring Strategy

You need to connect all + signal terminals in the network together. You also need to connect all
— signal terminals together. It is optional to connect the logic ground.

RS-485 Port on
another device

+

RS-485 Port on
another device
+
CLICK —
Com Port 3

1-T® LG
RS-485 I

I

I

T

Add a termination resistor
between the + and — terminals
on Port 3.

the last device.

Optional

LG

P
I
s I
+ % t |
- : Add a termination
LG =] mwH----- D 4

IMPORTANT: The resistance of the termination resistors
needs to match the impedance of the communication cable.

Recommended Cable: Belden 9842
(Use 120 ohm resistor as termination resistors.)

resistor between the
+ and — terminals on
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C-1

C-1: Com Port 1 Setup

Com Port 1 has a fixed setup as shown below. This com port works as a Modbus slave only. If

you want to connect an external device to this com port, please make sure the external device
can be a Modbus master and that the com port setup matches the following setup.

Com Port Setup Details

Part: « Protocal

Basic Configuration
Mode Address (1-247):;

Baud Rate (bps):
Parity
Stop Bit

Communication Data (bith:

advanced Configur stion
Time=ouk Setking:
Character Time-ouk (2-1000ms):
RTS ON Delay (0-S000ms):
RTS OFF Delay (0-5000ms):

Response Delay Time (0-5000ms):

1
38400
Cdd

L
2

Wiring Details

Portl RS-z32< (Non isolation)

& pin female modular,
(R11Z phone jack)

] [ Cancel ] [ Help
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C-2

C-2: Com Port 2 Setup (Modbus)

Before you set up the communication ports you must connect the PC with the CLICK

programming software to the CLICK PLC Port 1 using a D2-DSCBL or EA-MG-PGM-CBL
programming cable. Refer to Chapter 1: Getting Started for step-by-step instructions for this
connection. Once the PC and programming software are online with the CLICK PLC, click the
Function tab located in the Navigation window and double click Com Port 2 Setup as shown

below.

= CLICK Programming Software - NewProject5.ckp - [Ma

Select the Function
tah, then double click =
Com Port 2 Setup.

Setup the —
parameters to match
other devices in the

same network.

Make any — |
adjustments here
to eliminate Com

errors.

T~

Cj Fil= Edit Wiew Sekup  Program  Instrockion PLC Monikor W
B @

Online

DEH @3 £ 33
FH o <
|| Mavigation x

TProsraMT Function | pLO

=¥ OPU Configuration
3 System Configuration
19 Gom Portl Setup
E¢ Com Port2 Setup
%Y Gom Portd Setup
G Scan Time

A | E

o

The Com Port Setup Details dialog box will come into view as shown below.

Com Port Setup Details

—>

—>

Character Time-out (Z-1000ms):

Part: ||l 8 | Motool Modbus
Basic Configuration
Mode Address (1-747% | 1
Baud Rate (bps): | 38400
parity: | Odd
StopBit: |1
Advanced Configur ation
Time=out Setting; | 500 ms

RTS ON Delay (0-so00me | 9

RT5 OFF Delay (0-5000ms): | 0

Response Delay Time (0-5000ms): 0

_<<¢<>

45|y |en€

Wiring Details

Part2 RS-232¢ (Non isclation)

& pin female modular,
(RJ12 phone jack)

/

(

] [ Cancel

8

Help ]

— Select Modbus.

Click the Help button
for Com Port Setup
¢ Details online help.

Find the Basic Configuration section in the dialog box and set up the parameters to match other
devices in the same network. The dialog box also has a section named Advanced Configuration.
You may need to make adjustments to these parameters to overcome communication errors
which may occur.

Q/

I~

IMPORTANT: The communication port settings are saved in the project file. The project must be transferred
to the CLICK PLC in order for any port setting changes to take effect.
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C-3|C-3: Com Port 2 Setup (ASCII)

Before you set up the communication ports you must connect the PC with the CLICK

programming software to the CLICK PLC Port 1 using a D2-DSCBL or EA-MG-PGM-CBL
programming cable. Refer to Chapter 1: Getting Started for step-by-step instructions for this
connection. Once the PC and programming software are online with the CLICK PLC, click the
Function tab located in the Navigation window and double click Com Port 2 Setup as shown
below.

= CLICK Programming Software - NewProject5.ckp - [Ma
Cj Filz= Edit View Setup  Prograrn  Instruction PLC Monikor W

QDEH & 4 £ 33 ¢ &

E E e # %o | BF | Orline
Select the Function T

| | N t A E

tab, then double click = —— -Fuh:Eff 'DELC " |

Com Port 2 Setup. e il =

= 2% GPU Confizuration 1

[543 System Caonfiguration

19 Gom Portl Setup
E¢ Gom Port2 Setup 2
%Y Gom Portd Setup
G_} Scan Time

The Com Port Setup Details dialog box will come into view as shown below.

Com Port Setup Details @
Part: w | Protocol | ASCIT v
Basic Configuration Wiring Details - select Asc"
Set up the — L Portz RS-2327 (Han isclation)
parameters to match SRR A ol b T
- N Female modular,
the device connected Parizy: | Odd ¥| | @2 phonefac)
to Port 2. StopBit; |1 ~
Communicskion Data (bith: |5 w
advarced Configur ation
]
Make any —|
adjustments here 8 - Click the Help button
to e“mmate com RTS OM Delay (0-S000ms): e fnr cﬂm Port Selup
errors. RTS OFF Delay (0-5000ms}): | 0 - // Details online help.
[ QK I [ Cancel I [ Help ]

Find the Basic Configuration section in the dialog box and set up the parameters to match the
device connected to Port 2. The dialog box also has a section named Advanced Configuration.
You may need to make adjustments to these parameters to overcome communication errors
which may occur.

ra IMPORTANT: The communication port settings are saved in the project file. The project must be transferred
to the CLICK PLC in order for any port setting changes to take effect.
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C-4 |C-4: Com Port 3 Setup (Modbus)

Before you set up the communication ports you must connect the PC with the CLICK

programming software to the CLICK PLC Port 1 using a D2-DSCBL or EA-MG-PGM-CBL
programming cable. Refer to Chapter 1: Getting Started for step-by-step instructions for this
connection. Once the PC and programming software are online with the CLICK PLC, click the
Function tab located in the Navigation window and double click Com Port 3 Setup as shown

below.
= CL ICK Programming Software - NewProjectd.ckp - [Ma
@ Eile Edit Miew Setup  Program [nstruckion  PLC Monitor W
DEd @0 £ G W
= B e # 5 L 4R | Online
Select the Function " Navigation = A E
tab, then double click TragrM Function | PLG
Com Port 3 Setup. = %i GFU Configuration 1
Isﬂ System CGonfiguration
19 Gom Portl Setup
2 Com Port2 Setup 2
%Y Gom Portd Setup
G Scan Time
T oY s 2

The Com Port Setup Details dialog box will come into view as shown below.

Com Port Setup Details @

Port: w | Protoml: Medhis
Basic Configuration Wiring Details
_— —> Mode Address (1-2478 | 1

Set up the
parameters to match
other devices in the

same network.

Baud Rate (bps): | 38400

y  Cdd
Paiby: Elack

£|%0 €52

StopEit: |1

Pork3 R3-485 (Non isolation)

3 pin Removable Terminal

+
Advanced Configuration LG

— Select Modbus.

Click the Help button
for Com Port Setup

/’ Details online help.

— Time=out Setting: 500 ms -
Make any — | =
adiustmentsvhere Character Time-out (Z-1000ms): 2 -
to eliminate com
errors.
Response Delay Time (0-5000ms): 0 :
{ QK ] [ Cancel I [ Help

)

Find the Basic Configuration section in the dialog box and set up the parameters to match other
devices in the same network. The dialog box also has a section named Advanced Configuration.
You may need to make adjustments to these parameters to overcome communication errors

which may occur.

L

g

to the CLICK PLC in order for any port setting changes to take effect.

IMPORTANT: The communication port settings are saved in the project file. The project must be transferred
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C-5|C-5: Com Port 3 Setup (ASCII)

Before you set up the communication ports you must connect the PC with the CLICK

programming software to the CLICK PLC Port 1 using a D2-DSCBL or EA-MG-PGM-CBL
programming cable. Refer to Chapter 1: Getting Started for step-by-step instructions for this
connection. Once the PC and programming software are online with the CLICK PLC, click the
Function tab located in the Navigation window and double click Com Port 3 Setup as shown
below.

= CLICK Programming Software - NewProject5.ckp - [Ma n
Gyl File Edk \iew Setup  Program  Instruckion PLC Monibor W

DEH @ £ =3 # o

= B e # G .= Online

L] Warvigation = A | E

T FrozraW Furction | pLo

= %i GFPU Configuration 1
\ i3 System Gonfieuration
19 Gom Portl Setup
E¢ Gom Port2 Setup 2
EJ Com Port3 Setup

C‘_} Scan Time

Select the Function
tab, then double click —™——
Com Port 3 Setup.

The Com Port Setup Details dialog box will come into view as shown below.

Com Port Setup Details @

Part: w | Protocal | ASCIT T
Basic Configuration Wiring Details sele':t Asc"

1

Set up the — Ports RS-485 (Non isalation)

Baud Rate (bps): | 38400

parameters to match = o . |
- N Remowvable Termina
the device connected Pariy; |Odd ¥ o
to Port 3. StopBit; |1 o
=

Communicskion Data (bith: |5

+
Advanced Configur ation LG

Click the Help button
for Com Port Setup
v Details online help.

/|

[ 0K 1 [ Cancel ] [ Help ]

Find the Basic Configuration section in the dialog box and set up the parameters to match the
device connected to Port 3.

N IMPORTANT: The communication port settings are saved in the project file. The project must be transferred
to the CLICK PLC in order for any port setting changes to take effect.
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P-1 |P-1: Modbus Slave Programming

Ladder Program

To use a CLICK PLC as a Modbus slave, you don't need any special ladder program. You just
need an End instruction in the ladder program to put the PLC in Run mode.

| { END

n However, you can add any additional ladder program to let the slave CLICK PLC control
something by itself. For instance, you may want to shut down the outputs on the slave CLICK
PLC when it lost communication with the Modbus master.

Note: The Modbus master can communicate with the Modbus slave CLICK PLC without any ladder program.
However, output points on the Modbus slave CLICK PLC cannot be turned on if the CPU is not in the Run
mode. Because of this, we recommend having at least one End instruction and to put the CPU in Run mode.

Lost Communication Situation
You may want to detect if there is something happening at the Modbus master side that stops
communication with the Modbus slaves. Or, the communication cable might have been
disconnected. In the situation, you may want the Modbus slaves to take an action. For instance,
you may want to shut down the outputs on the slave CLICK PLC when the communication
with the Modbus master is lost. We offer an easy method to accomplish this.

The CLICK keeps counting how long it has been since each com port received a message from
the Modbus master, and enters the time duration in the following system data registers.

System Data Registers

System Data Register Nickname Range
SD41 _Port1_No_Comm_Time 0 - 32767 (sec)
SD51 _Port2_No_Comm_Time 0 - 32767 (sec)
SD61 _Port3_No_Comm_Time 0 - 32767 (sec)

Each register is reset to zero automatically when the com port receives a message from the
Modbus master. Then, its value keeps increasing by 1 per second until the com port receives
another message from the Modbus master. If one of these registers has 60 as its value, it means
the com port has not received any message from the Modbus master for 60 seconds. You can use
this info to shut down the outputs on the slave CLICK PLC. Here is an example program.

This contact is on when com port 1
has not received any message from

the Modbus master for 60 seconds. | Reset the outputs Y001 to Y006. |
_Partl_Mo_Co \/
rarm_Tirmne
M504 me&o Evool  EYO0s

|~ | .

|| { RaT )
-
{ END )
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Modbus Addressing
Each of the memory addresses in the CLICK (X1, DS, etc.) has a unique Modbus address.
This means the network master in the Modbus network can access any memory address in the
slave CLICK PLC. The best way to check what Modbus address is assigned to a particular
CLICK memory address is to use the CLICK programming software.

Click the Program tab located in the Navigation window and double click Address Picker as
shown below.

CLICK Programming Sofiware - NewProject
Cy| File Edit iew Setup Program  [nstruction  PLC

OEH @ £ Ea
FE @ #b mm
Select the Program —
tab, then double click \' Navigation x =
Address Picker. Froeram | Fumction | PLG
==} Ladder Proeram q I

@ Main Program I
Mg Subrautine Program
|@# Tnterrupt Proaram 7 |
& Addrezz Picker

& Edit Fureg Gomments
48 Local Program Infor mation 3 —

After the Address Picker window opens, check the option Display MODBUS Address on the
right bottom.

® Address Picker : Edit Mode

Fill Down (Mickname) | Find: - ‘ Find

al ||Address ) Daka Type  [MODBUS Address [Function code)  [ickname These are the Modbus
LT T addresses. The numbers in the
% ||ps2 e [ ] 1t 400002 (03,06, 16] renthesis indicate which
o | le=s] ot | T | rhar 400003 (03,06, 16) parenthesis cate c
o |lpse o 400004 (03,06, 16) function codes can be used for
DS5 rai [ | nr 400005 (03,06, 16]
= L each memory address.
D58 inl [T T 400005 (03,06, 16)
CT ||ps? R iy 400007 (03,08, 16) 125] Tisable
5C ||pse e | L ner 400008 (03,06,16) Mo Disable
Ds9 e [ 1| ot 400009 (03,06, 16] Mo Disatle
05 |psio B BNy 400010 (03,06, 16) Mo Disahle
oD ||osit IR iy 400011 (03,06, 16) hlo Disatle
oH |[pstz e [T]iwr 400012 (03,06, 16] Mo Disable
oe ||psta rw[Twr 400013 (03,06, 163 Mo Disable
ps14 e[ LT 400014 (03,06, 16) Mo Disable
bio] T
Ds15 mm%wr 400015 Euapmmﬁ Mo Check the option
vo |oste e[ DT 400016 (03,06, 16 Mo .
m |57 rw [ 400017 (03,06, 16] Mo Display MODBUS
oo | D518 o [ thar 400018 (03,06, 16] Mo Address.
psio s [T 400019 (03,06, 163 Mo
0 lpszo e [Twr 400020 (03,06, 16) Disahle o
=T [ < >
Dista Type Fiker UsedfUnused Address [+] Display MODEUS Address
Dizclil DEIEYPES (%) Display both used and unused (Z1MODBUS 54 Addressing
k ) Displ. | A ~
el R E D ) MODBUS HEX Addressing

() Display onky unused

ok | [ coneed | [ hep
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Exception Response (Exception Code)

When the slave CLICK PLC receives a request from the Modbus master that it cannot respond
to, the slave CLICK PLC sends an exception response to the Modbus master. The CLICK PLC
supports the following Exception Responses.

Exception Response (Exception Code)

Code Name Details of Exception Response
The CLICK PLC does not support the function code received from the

01 lllegal Function MODBUS master.
02 lllegal Data Address The MODBUS master tried to access to an invalid address.

The data length is zero or exceeds the maximum size.

03 lllegal Data Value The data for Write Single Coil is not FFOOh (ON) or 0000h (OFF).

The PLC mode change request from the MODBUS master is not valid.
Password is locked.

o When the PLC mode switch is in STOP position, the MODBUS master
04 Slave Device Failure requested to switch to RUN mode.

When the PLC mode switch is in RUN position, the MODBUS master requested
to switch to the Firmware Update mode.
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P-2 |P-2: Modbus Master Programming

Instructions
The CLICK PLC has two instructions to exchange data with external Modbus devices through
the com ports; the Receive and Send instructions.

¢ Receive instruction: Read data from an external Modbus device.

¢ Send instruction: Write data to external Modbus device(s).

To use these instructions, double click Receive or Send in the Instruction List window as shown n

below.

g@ Instruction List

-8 X Double click Receive or Send
= ﬁil M!] L_lcﬁ B E a in the Instruction List to use it

in the ladder program.
Fune Comments Cuoil P.;i(

A Instraction List = —

Insﬁ’uctinn » End . ;

G 1 Communicatipn
ontact .

Contact tHO) Receive

Contact (HNC) Send

Edee Cantact

==l ™o

Select the Com Port that you are going to use and confirm the Protocol is MODBUS.

Receive
Select the Com
Port to use.
Com Port: Port2 s
Protocal: MODBLUS [ COM Port Setup. .. ]
Protocol needs to s
be MODBUS. Receiving Data Setup

If the Protocol is not MODBUS, click the Com Port Setup button to open the Com Port Setup
Details window and change the Protocol to MODBUS. If the Protocol selection is grayed out
as shown below, it means the Com Port is used by another Receive and/or Send instruction in
the ladder program. You cannot change the Protocol setup until you delete those instructions.

Com Port Setup Details Grayed out
Fort: |Port2 w | Protocol: /
Basic Configuration Wiring Details
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When you open the Receive or Send instruction in the Modbus mode, their windows should
look like this. For the explanation of each setup parameter, please click the Help button on the

bottom right.

| Receive & | Send &
Com Port: Portz v ComPort: o2 -
Frotooi: MODEUS COM Povt Setin. . Protocel: MODEUS CoMPertsenp.. |
Recenang Data Sehp Sendng Data Setup
Save I (1-247: - Save [D (0-247): o =
10 {1247 .
Maodbus Function Code: 01 -Resd Col Status e Modbus Functon Code: 03 = virite Sangie Coll v
Bddressng Type: Motz 934 Addressing ~ ks ica Hoibn 0% Addosalng s
Starting Save Atdreas: | {00000 1 tn DSS535)
Starting Shave Address: (000001 to 045835
Stacting Master Address:  WF |
. e - Stareng Master Acoress: - o)
Click the Help button
Seatue Fisge to get detailed
Receing 4 oo information on this
Success 4 (g setup window.
Error - L]
Excepteon Resoonge (Error Code) o L:
Error
Excepoon Response (Error Cooe)
[ o ][ coc | [ mee | |

Com Port Status Indicators
The CLICK PLC has the following System Control Relays to indicate the status of the Com

Ports.
System Control Relays
Address Nickname Description
SC100 _Port_2_Ready_Flag On when Port 2 is ready.
SC101 _Port_2_Error_Flag On when Port 2 has a communication error.
SC102 _Port_3_Ready_Flag On when Port 3 is ready.
SC103 _Port_3_Error_Flag On when Port 3 has a communication error.
Example Program

The ladder program to use these Receive and Send instructions are easy. You just need one NO
(Normally Open) contact instruction to check if the com port is ready to receive or send data.

Receive (Fort2) MoDBUS
_Port 2_Ready_Flag Slave D 1
\H S100 Modbus Function Code I}
| | __ISlave Addr B =001
N, of Bits 8
When Com Port 2 is ready, the Receive ]
instruction is executed. This also Hnsles e
applies to the Send instruction.
| ! 1|
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Interlocking
These instructions keeps receiving or sending data when the enable input is on. If you want to
use more than one Receive and/or Send instruction, you need to be sure only one of the
instructions is enabled at any point during the operation. The technique to execute more than
one Receive and/or Send instruction in order is called ‘Interlocking’. Here is an example of
interlocking.

When this sample program is executed, the Receive and Send instructions are executed

alternatively. n

C100 is turned ON immediately
when the CLICK CPU starts
executing the Receive instruction.

Recelve (Port2) MOoDBUS
_Port_2_Ready_Flag Slave ID 1
El E|C1|IZIEI E J3/[”] Modbus Function Code 01
Slave Addr [E 001
ko I My of Bits 8
Mastel [E 1
Executed when | ==
C100is OFF. | Ec100
'

{ SET )
Send (Port:2) MODBLIS
_Port_2_ Ready_Flag Slave ID 1
E Sc100 E c100 Maodbus Function Code 14
| | | | Slave Addr B 001
M. of Bits A

_"‘_,..' lMaster B C11
Executed when =" | Eci0n
C100 is ON. o~
/ ) - )
o { END )

C100 is turned OFF immediately
when the CLICK CPU starts
executing the Send instruction.
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P-3

P-3: ASCII Receive Programming

Instruction

The Receive instruction allows the CLICK PLC to read ASCII message from an external device.
To use this instruction, double click Receive in the Instruction List window as shown below.

Instruction List

- g X Double click Receive in the
: I r Instruction List to use it in the
i ﬁl M!] Llcﬂ' . E ﬂ ladder program.
Fune Comments Cnil F\r/Eif
AW Instruction List = —
— End
Instruction ’ . N
5 1 Communicatjon
ontact .
C-:nnt.a-:t ¥y Receive
Contact o ¥logy Send
Edee Cantact
I3l i

Select the Com Port that you are going to use and confirm the Protocol is ASCIL.

Select the Com i
Port to use.
Com Port: Portz2 ~
Protocol needs to P e | comportsetp... |
be ASCII. Receiving Data Setup

If the Protocol is not ASCII, click the Com Port Setup button to open the Com Port Setup
Details window and change the Protocol to ASCII. If the Protocol selection is grayed out as
shown below, it means the Com Port is used by another Receive and/or Send instruction in the
ladder program. You cannot change the Protocol setup until you delete those instructions.

Com Port Setup Details

Grayed out
Port: |Port2 w»| Protocol: /

Basic Configuration Wiring Details
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When you open the Receive instruction in the ASCII mode, the window should look like this.
For the explanation of each setup parameter, please click the Help button on the bottom right

Receive

Com Parti Port2 o

Protocol: ASCIT COM Port Setup. ..

Receiving Data Setup

Data Length Type:| () Fixed ) warizble
Data Length: v
Data Destination: '
[1Byte Swap
Timeout
First Character: Mone b
Character Interval: MNone -

Click the Help button
Status Flsas to get the detailed

Receiving "4 |j information of this
Success s |j setup window.
First Character Time-out (First Err) s |_‘
Character Interval Time-out {Inter Err) o |j
Overflow s D
Recived Data Length SD50 /

| Ol I | Cancel I | Help l

Example 1: Read ASCII message from a barcode reader.

With the following example program, when C1 is ON, the Receive instruction is activated and
Com Port 2 waits for an ASCII message from the barcode reader. When Com Port 2 receives
an ASCII message and it includes the termination character (CR = Carriage Return in this
example), C2 is turned on and the received ASCII message is copied to TXT1 address.

F.eceive (Part ) ASCI
E 1 Type ‘ariahle EC2
—| I —lniter Timeomnt Nnnego
First Timeowut M one| Suesess
Byte Swap MHone
Terminate Code zR
Drestination M T=T1
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Copied

TXT1

TXT2

TXT3

Barcode

Reader

System Data Register SD50
4 stores the number of received

SD50 3 characters for Port 2.

Example 2: Retrieve numerical data from the received ASCII message.
When numerical data is included in the received ASCII message, you may want to retrieve the
numerical data and copy into a data register. The Copy instruction can be used for this purpose.

In this example, received ASCII message is stored in TXT1 to TXT6. This ASCII message
includes a numerical data ‘1.23” as ASCII characters from TXT3 to TXT6. The Copy
instruction converts those ASCII characters into the equivalent numerical data and copies into

data register DF1.

B c10

H |

Copy Fack
—Isrc M THT3 M THT6 ‘f
Des [El DF1
Use Pack Mode
Converted & Copied
DF1 | 1.23

TXT1 A
TXT2 B
TXT3 1
TXT4
TXTS
TXT6

|
|
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P-4 |P-4: ASCII Send Programming

Instruction

The Send instruction allows the CLICK PLC to send ASCII messages to an external device. To
use this instruction, double click Send in the Instruction List window as shown below.

E]@@ Instruction List

-8 x Double click Send in the n
R Instruction List to use it in the
| Y
‘e Mma e @l ladder program.
Fung Comments Gl P.;i(
Al Instooction List = ——
] =T End
Inetruction | » . N
e i Communicatyon
nLac .
Cnnt.a-:t ¥[8 Receive
Cuntact [ ¥igy Send
Edee Cantact
| e [

Select the Com Port that you are going to use and confirm the Protocol is ASCIIL.

Select the Com

Port to use.
Coam Port; Forkz 2
Protocol needs to e
Prokocal; ASCIL COM POt Setup..,
be ASCII. [ .|

If the Protocol is not ASCII, click the Com Port Setup button to open the Com Port Setup
Details window and change the Protocol to ASCII. If the Protocol selection is grayed out as
shown below, it means the Com Port is used by another Receive and/or Send instruction the
ladder program. You cannot change the Protocol setup until you delete those instructions.

Com Port Setup Details Grayed out
Port: |Port2 w| Protocol: /
Basic Conflouration \Wiring Details
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When you open the Send instruction in the ASCII mode, the window should look like this. For
the explanation of each setup parameter, please click the Help button on the bottom right.

Com Part Port2 &
Protacal: ascTl ‘W
Sending Data Setup

{3} Static Text Message (MAR: 126 characters)

n Possible Message Length =0

| Embedded ASCIL Code. .. ‘ ‘Embedded Memur\f.ﬂddvess..‘| ‘S\mulate..‘

) Dynamic Text Message (MAX: 178 charackers)

Click the Help button

SRS {o get detailed
information on this

setup window.

D Byte Swap
Stkatus Flags
Sending 4 |7|
Success ' | |

oK Cancel Hel

Example: Send ASCII message to a serial printer.
With the following example program, when status of C1 changes from OFF to ON, the Send
instruction sends ASCII message ABC’ and the termination character (CR = Carriage Return
in this example). C2 is turned on when sending the ASCII message is completed.

Send (Port:2) FY=Tel]

B 1 Type Static BC2

—H‘I —Bvte Swap Mone————( )
Terminate Code CR|Suscess

Send Message
IIAE CII
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PLC Maintenance

Although the CLICK PLC requires very little maintenance, setting up a routine maintenance
schedule will ensure the longevity of the PLC in your application. We suggest checking the
following items as part of a quarterly or bi-annual preventative maintenance schedule.

Check LED Indicators

Check the PWR and ERR LED indicators on the PLC CPU and I/O modules. If the PWR
LED indicator is off or flickering, or if the ERR indicator is on or flickering, refer to Chapter
6: Troubleshooting for more information.

Project Backup
Saving a copy of the project file during routine maintenance ensures that you will have a fairly
up-to-date backup copy of the PLC program. Although the CLICK PLC programming
software can upload the complete project from the PLC anytime the PLC is operable, it is wise
to maintain a project backup in case the PLC becomes inoperable and has to be replaced. The
backup file of the project can then be downloaded into the new PLC.

Check Operating Environment
Make sure that the CLICK PLC is operating within the proper temperature range
(0-55°C; 32-131°F).
Make sure that the CLICK PLC is operating within the proper humidity range
(30-95% RH, non-condensing).

Make sure that the CLICK PLC operating environment is free of corrosive gases.

Check Operating Voltage
Check the input voltage that is powering the CLICK PLC to make sure that the voltage is
within the appropriate range (20-28 VDC).

=

ERC L ICK i

Koyo

2

EnEs
3

24 VDC Power Connector —

Check the input voltage here,
at the power input terminal.

Check the input voltage for the I/O module terminal blocks. Refer to Chapter 2: Specifications
for the voltage specifications of the various I/O modules.
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Check Physical Condition
Check the CPU and modules for distorted, warped, or discolored cases and burnt odors that
could indicate overheated components.
Check to ensure that none of the PLC and module cooling vents are clogged or blocked by dust
or debris. Make sure that there is sufficient unobstructed heat dissipation space around the PLC
as shown in Chapter 3: Installation and Wiring.
Ensure that all of the CLICK PLC modules are connected together tightly. Also make sure that
all communication cables, wiring, and terminal blocks are connected properly.

/'\ Warning: The CLICK PLC does not have hot swap capability. Do not disconnect or replace any 1/0
° modules without first shutting off power to the PLC CPU unit.

Check Project Functionality
During routine maintenance, check the functionality of your project (PLC program). Make
sure the system or equipment that is being controlled is operating as intended.

Check the PLC Program from CLICK PLC Programming Software
You can read the following PLC information from CLICK PLC programming software:

* System configuration.
Check whether or not the PLC CPU module is recognizing the actual I/O configuration correctly.

* Error history.
Check whether or not any errors occurred recently.

e Scan time.
Check whether or not the scan time is normal, and if the minimum and maximum scan times are
reasonable. (Refer to Chapter 2: Specifications for information regarding scan times.)
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NOTES
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[ |
Problem with - _ _
ower supply? s 600010 | e 32000 [ e coOMA

rdrommis |

Go to
Page 6-5 \

Problem with

communications? Problem with

Problem with
Go to CPU module? 1/0 modules?
Page 6-4 " Goto Goto
Page 6-2 Page 6-6

Troubleshooting Direction

Use this section to figure out where to start when troubleshooting CLICK PLC problems.

CPU Module Troubleshooting

CPU module issues are grouped according to their function. Use the illustration below to find
the appropriate document page numbers for issues with different CPU module functions.

. o ‘
Problem with -00DD1-
| W

toggle switch?
Go to \ Koyo Xt
Page 6-3

Problem with /
LED indicators?
Go to
Page 6-4

X2

X3
X4
c2
X5
X6

- Problem with
X8 1/0?
-— Goto

b Chapter 2

Y2
Y3

va
Problem with ca

communication? Y5
Go to

Chapter 4

Yé
+V
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Toggle Switch

Switch is in RUN position

When the toggle switch is in the RUN position, the CPU module should normally be in Run
mode (indicated by the RUN LED being ON), unless the PLC has been placed in Stop mode
by a peripheral device through one of the communication ports. To put the CPU module in
Run mode, move the toggle switch to the STOP position and then switch it back again to the
RUN position. If the RUN LED then remains off, check the PWR and ERR LED indicators

per the chart shown below.

LED |[Status* Necessary action
PWR | OFF There is insufficient power for the CPU module. Check the power cable and input voltage.
There is a fatal error in the CPU module. Connect the GLICK programming software to read the
ERR ON error information. Refer to the “Error Codes” section of this chapter for error message

instructions.

*If you see LED indications different from the ones shown in this table, refer to the “LED Indicators
Troubleshooting” section for further explanations.

Switch is in STOP position

When the toggle switch is in STOP position, the CPU module should be in Stop mode
(indicated by the RUN LED being OFF). Cycle power to the PLC. If the CPU module starts

up in Run mode, it means the CPU module does not recognize the toggle switch position

correctly. Please replace the CPU module.
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LED Indicators

The CLICK PLC performs many pre-defined diagnostic routines with every CPU scan, using
onboard diagnostics that can detect various errors or failures in the PLC.

The CPU module has 3 LED indicators (PWR, RUN and ERR) to indicate the status of the
CPU module.

The CPU module also has other LED indicators, which are discussed in other sections of this
chapter.

* TX1/RX1/TX2/RX2 — Chapter 2
* LED indicators for I/O — Chapter 2

LED | Status Meaning Necessary action
on Igfrg{@_'s powered| yy action is necessary.
The PLC input Check the voltage on the terminal located on the bottom of the CPU. The input
PWR Blinking | power is not voltage should be 20-28 VDC. Also check the power input wiring & terminal
sufficient. connections. The power supply may need to be replaced.
; Check the voltage on the terminal located on the bottom of the CPU. The input
Off tToh(tar:S EL%O power voltage should be 20-28 VDC. Also check the power input wiring & terminal

connections. The power supply may need to be replaced.

If the toggle switch next to the LED indicators is in RUN position, no action is

on The CPU is in RUN | necessary. If the toggle switch is in STOP position, cycle power the PLC. If the CPU
mode. module starts up in Run mode, it means that the CPU module does not recognize
the toggle switch position correctly, and the CPU module must be replaced.
RUN . o o N -
If the togglﬁ %Wnch nﬁxt to E]SNLED |nd|cat0drs is in STOP posglogbﬂo acéloln is
o necessary. If the switch is in osition and you want to put the module in
off rTnhgd(éPU is in STOP | g/ mol(%,, toggle the switch to STOP Bosition and then back to RUN position. If the
: RUN LED stays off, connect the CLICK programming software to read the error
information. See error message instructions later in this section.
on There is a fatal Connect the CLICK programming software to check the error. See error message
error. instructions later in this section.
: ~ Non-fatal errors do not prevent the CPU module from running. However, you should
ERR Blinking lpr%rre Is a non-fatal check what non-fatal errors are active. Connect the CLICK programming software to
: read the error information. See error message instructions later in this section.
Off There is no error. | No action is necessary.

Fatal Errors (ERR LED on) - Errors which may cause the system to function improperly, perhaps causing a safety problem.
The CPU will automatically switch from RUN Mode to STOP Mode. (In STOP Mode all outputs are turned off.) If the
CPU is already in STOP Mode when the fatal error is detected, the CPU will not allow a transition to RUN Mode
until the error has been corrected. Examples of fatal errors:
* Power supply failure
e Parity error or CPU malfunction
* CPU does not have firmware
* Particular programming errors

Non-fatal Errors (ERR LED blinking) — Errors that require attention, but do not cause improper operation. They do not
cause or prevent any CPU mode transitions. The application program can use special relay contacts to detect non-fatal
errors, and even take the system to an orderly shutdown or switch the CPU to STOP Mode if desired. Examples of
Non-fatal errors:

e Certain programming errors. The programming devices will notify you of an error if one occurs while online.
e The CLICK programming software provides the error number and an error message.
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Power Supply Troubleshooting

When the PWR LED indicator on the CLICK PLC is on, the PLC is receiving enough power
for operation. However, you can measure the power input voltage at the bottom connector on
the CPU module. To run the CLICK PLC correctly, the input voltage needs to be 20-28 VDC.

The input voltage measures less than 20VDC

Remove the bottom connector from the CPU module and measure the voltage again. If the
voltage at the connector then measures more than 20 VDC, the power supply cannot provide
enough current for the CLICK PLC. Replace the power supply with a higher output current
power supply. Check the power budget to determine the current required from the power

supply (see below).

If the voltage still measures less than 20 VDC with the connector removed from the CPU, and
the power supply voltage is not adjustable, then the power supply cannot be used for the
CLICK PLC. Replace the power supply with another one.
The input voltage measures greater than 28 VDC
If the output current of the power supply is adjustable, decrease the output voltage. If the
output voltage cannot be lowered to less than 28 VDC, replace the power supply with another
one.
How to check the power budget
You can use the programming software to check the power budget of the CLICK PLC.
* Connect the PLC to a computer running the CLICK programming software.
* From the software menus, connect the software to the PLC by selecting PLC and Connect...
* From the software menus, select Setup and System Configuration...

* The System Configuration Setup window opens, and displays the Power Budget in mA required by
the PLC system. The PLC power supply must be capable of providing more current than the Power
Budget amount.
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1/0 Module Troubleshooting

First, check the status of the PWR LED indicators on the I/O modules. If the PWR LED on
the CPU module is on, but there are I/O modules which have PWR LEDs that are off, check
the connections between the modules. If the I/O module PWR LEDs remain off, replace those
modules.

Troubleshooting input modules is slightly different from troubleshooting output modules.
Please refer to the proper subsection.

* DC/AC input module troubleshooting

* DC output module troubleshooting

DC/AC Input Module Troubleshooting

The input modules (including the CPU built-in inputs) can have the following symptoms:

Symptom Necessary Action
Input signal is on, but Check the external power input voltage on the terminal block.
the LED indicator on | Check whether the terminal block is attached correctly.
the module is off. If the input voltage is correct but the LED indicator is still off, replace the input module.
Check whether the CPU module RUN LED is ON. If not, put the CPU in RUN mode.

i .« | Check the 1/0 configuration with the programming software. (See “Troubleshooting with
gﬂe g‘lﬁqugdlp'ffg%ro'gs Programming Software” later in this section for instructions.)

not work as expected. "Gonnect the programming software and check the X bit related to the input point that is on.
(See online help files for instructions.)
If the X bit is off, replace the input module. (See Chapter 2: Specifications)
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DC Output Module Troubleshooting

The output modules (including the CPU built-in outputs) can have the following symptoms:

indicator is ON, but
there is no output.

Symptom Necessary Action
Check the external power input voltage on the terminal block.
Check whether the terminal block is attached correctly.
If it is a DC sinking, relay, or AC output, check the voltage between the output and the
The module LED common. If the output is working correctly, the voltage should be close to zero.

If it is a sourcing output, check the voltage between the output and the 24 VDC input.
If the output is working correctly, the voltage should be close to zero.

Check whether the terminal block is attached correctly.

If the LED indicator is ON, but the output voltage is not correct, replace the output module.
(See Chapter 2: Specifications for instructions.)

Check whether the CPU module RUN LED is ON. If not, put the CPU in RUN mode.

Check the 1/0 configuration with the programming software.

indicator is OFF, but
the output is sending
an ON signal to the
field device.

_Tr:je, mtodl_JIeOLFEFD (See “Troubleshooting with Programming Software” later in this section for instructions.)
indicator is OFF, even ; ; ;
though the output Co&rclect the programming software and check whether the Y bit related to the output point
status bit (Y--) is IS UN.
supposed (to b()e ON. |lfthe Y bitis not actually ON, use the override feature to manually turn the Y bit ON.

(See online help files for instructionsi_)

If the Y bit is ON, but the output is OFF, replace the output module.

(See Chapter 2: Specifications for instructions.)

Leakage current can be a problem when connecting field devices to 1/0 modules. False input
The module LED signals can be generated when the leakage current of the output point is great enough to

turn on the connected input device.

To correct this issue, install a resistor in parallel with the input or output of the circuit. The
value of this resistor will depend on the amount of leakage current and the voltage applied,
but usually a 10k to 20k Ohm resistor will work. Ensure that the wattage rating of the
resistor is correct for your application.

How to Check the I/0 Configuration

You can use the CLICK programming software to check the I/O configuration that the CPU is

recognizing.

Checking I/O configuration with programming software

* Connect the PLC to a computer running the CLICK programming software.

* From the software menus, connect the software to the PLC by selecting PLC and Connect...

* From the software menus, select Setup and System Configuration...

* The System Configuration Setup window opens, and displays all of the CLICK module types the
CPU recognizes that are connected in the PLC system.
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[ |

How to Check the I/0 Status
You can use a CLICK programming software Data View to check the I/O status in the CPU
module.

Warning: Only authorized personnel fully familiar with all aspects of the application should make
changes to the program. Make sure that you thoroughly consider the impact of any changes to minimize
the risk of personal injury or damage to equipment. Specifically, forcing inputs and outputs to their on
state will cause externally connected equipment to operate.

* Open or create a data view window by selecting Monitor and Data View from either the menu
bar, the Navigation window, or the Data View icon.
MENU BAR

= CLICK Prugranming Solwisre - NewProject Lek - eain Program] =1}
s == x|
ICON 3 | Sasbotor akdtes b a0 K e Al e saoE |3

aaact
k| Cortact (MO}
] cortact (uE)
[ Eage Contsct
g4 Compars

NAVIGATION
WINDOW

R Loeal
i & symbar Chisck

B8 Stalus Mondtor
= B Data View

|2 P e e e R e P
[0 o M int=ast 08 integer(2 words [E] Flossing poind (B Hex [X] Text T Poin
* To add new memory addresses to a Data View window:

¢ Click on an empty Address field to bring up a small browser button. E]

¢ Click the browser button to open the Address Picker window,

e From the Address Picker window, click the Pickup Mode button, select the desired I/O or memory
location, and then click OK to add that address into the data view.

i Data Yiew -[DataY¥iewl]

=10l

Dq' Qpen u Save |

v Wiew Override

CWR| OM OYR OFF

¢ To troubleshoot I/O from the Data View window:

¢ Connect to PLC

I Edit Fill iowen | m Write all Mew Yalues |
IN\ckname ICurrant Walue INew Yalue IWriteI I\u'iewing Formatl ﬂ
HInput 1 ff Bit
Input 2 Off Eit
1sec. Clock  On Eit
Cail 1 off ©On || off Al | 2R Eit
Qutpuk 1 OFF On || Off ol | o] Bk
Qutput 2 On On || Off ol | R Eik

e Force outputs on/off, then check actual outputs to see whether they are actually on or off.
¢ Edit, Write All New Values, or double click individual output Write icon.
e Externally turn inputs on or off, then check their status in data view. Inputs cannot be forced from

Data View.
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Replacement of I/O modules
2 Warning: The CLICK PLC does not have hot swap capability. Do not disconnect or replace any I/0 modules

without first shutting off power to the PLC CPU unit.

Before replacing an I/O module, please consider the cause of the module problem. If you
suspect that another device may have caused the failure in the module, that device may also
cause the same failure in the replacement module. As a precaution, you may want to check
power supplies or other devices connected to the failed module before replacing it.
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Troubleshooting Electrical Noise Problems

Flectrical Noise Problems

Noise is one of the most difficult problems to diagnose. Electrical noise can enter a system in
many different ways and can fall into one of two categories, conducted noise or radiated noise.
It may be difficult to determine how the noise is entering the system, but the corrective actions
are similar for both types of noise problems.

* Conducted noise is electrical interference introduced into the system by way of an attached wire, panel
connection, etc. The interference may enter through an I/O circuit, a power supply connection, the
communication ground connection, or the chassis ground connection.

* Radiated noise is electrical interference introduced into the system without a direct electrical
connection, much in the same manner as radio waves.

Reducing Flectrical Noise

Although electrical noise cannot be completely eliminated, it can be reduced to a level that will
not adversely affect the system.

* Most noise problems result from improper grounding of the system. A good earth ground can be
the single most effective way to correct noise problems. If a ground is not available, install a ground
rod as close to the system as possible. Ensure that all ground wires are single point grounds, and are
not daisy chained from one device to another. Ground other metal enclosures near the system. A
loose wire can act as a large antenna, introducing noise into the system; so, tighten all connections
in your system. Loose ground wires are more susceptible to noise than the other wires in your
system. Review Chapter 3: Installation and Wiring, if you have questions regarding how to ground
your system.

* Electrical noise can enter the system through the power source for the PLC and I/O circuits. Installing
an isolation transformer for all AC sources can correct this problem. DC sources should be
well-grounded, good quality power supplies.

* Separate input wiring from output wiring. Never run low-voltage I/O wiring close to high voltage
wiring.
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When there is an error or warning, the error code is stored in the system data register SD1.

PLC Error Codes

Chapter 6: Troubleshooting
i

Error| SC | Error -
Code| bit* | Name Category Causes Solutions
There are more than 8 1/0 A CLICK PLC system can support up to 8 1/0 modules.
modules. Remove any excessive I/0 modules.
nger ((j)ffltheﬁ]LICK PLC and r(]:heccll_(léhKe F():Egnectionlgfghe
modules. Then power on the again. If the
Q(tj(Ij%%s%oo?ﬁel/c(ilrg&dﬁl_%vgﬁin problem remains, connect the CLICK software to the PLC
1/0 Module operation 9 |and check the System Configuration. If there is any 1/0
0101} 8G20) ™~ gy Error | OP : module that is not shown in the System Configuration,
replace it.
Chonnect the CL][CK soﬂwalr]g Lo the CLICll(/[F)’LC ahndI chheck
. the system configuration. If there is any 1/0 module that
An 1/0 module has failed. is used in the PLC system but not shown in the System
Configuration window, replace the 1/0 module.
Chongect theCCLIfCK software t(()i the IE;/ILIr?nyPrITC and open
) . |the System Configuration window. Modify the current
System The current system configuration - :
0102|SC21| Config | Error |does not match the configuration ggﬂggﬂgggﬂ ﬁf%ﬁg Crl-g-%gt Ff)|||_e? })c; umnagﬁgctl??he Startu
Error saved in the project file. gure e proje ’ p
I/0 Config Check’ option if you want to use the current
configuration.
nger ((j)ffltheﬁ]LICK PLC and r(]:heccll_(léhKe F():Egnectionlgfghe
modules. Then power on the again. If the
'ﬁgngegjég?r%%%gogﬂgk’vgfo problem remains, connect the CLICK software to the PLC
durina operation and check the System Configuration. If there is any 1/0
/0 Confi g op : module that is not shown in the System Configuration,
0103| sc22| "M | Error replac it.
Chongect theCCLIfCK software t(c)i the I?LLCK PLC antlj/ 8pen
the System Configuration window. If there is any
Zﬂg gf ng?g?/%engggur}g; aCCeSS | module that is used in the PLC system but not shown in
: the System Configuration window, replace the 1/0
module.
Memory Power gyclelth% (tJIh_ICK P'ch If the sa(rjr}e etrrO{hoc‘cRurs t
: again, download the project again and/or try the ‘Reset to
0104 5C23 %T?g:( Error | There is a memory check error. Factory Default’ command. If the same error still occurs,
replace the CPU module.
o gﬂ?ée}('lsafg project file in the Download a project file into the CLICK PLC.
0105| sc24| ProjectFile|  grror e -
The project .é%éﬁ?&ﬁ?e'd” the Download the project file into the GLICK PLC again.
Firmware The project file was written on a
01061 SC25| Version Error newer version of CLICK software. | Gonnect the CLICK software to the CLICK PLC and update
Error The firmware in the CLICK PLC is | the firmware of the CPU module.
too old to execute the project.
0107! SC26 Watchdog Error The PLC scan time exceeded the | Connect the CLICK software to the PLC and check the
Timer Error watchdog timer setup. maximum PLC scan time and the watchdog timer setup.
* The SC bits are turned ON when the related errors occur.

Error codes continued on next page.
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Chapter 6: Troubleshooting
B

Error Codes (cont'd)

PLC Error Codes

(E;‘r]rg; bslg' IE;::L Category Causes Solutions

Ehe ChICK CPU modulre]z doe?‘.I Ro}dhave a bat¥ery bfack—up,
: ut it has a capacitor that will hold memory for a few
0201 | sco7| LOSUSRAM | . . | 1he datain the SRAM Was lost | qays The data in the SRAM is lost if the CLICK PLG is
Data 9 owered off powered off for long enough for the capacitor to
P : discharge. In this case, the CLICK PLC initializes the data
in the SRAM automatically.

Replace the battery (ADC part #: D2-BAT-1).
Battery Also, set the new battery installation date and the

n 0202 | SC28 Low Warning Battery voltage is too low to anticipated replacement date in the CLICK programming

Voltage retain data in the SRAM. solftwags if the Battery Replacement Notification option is
selected.

(Pull-down menu: Setup > Battery Backup Setup)

Replace the battery (ADC part #: D2-BAT-1).
Battery Also, set the new battery installation date and the

0203 | SC29 R%)(I;cte— Warning Iehrflizgt:ﬁ;pn%t%gtgaﬁ:s%assed. gg}it\c/\ilgit}(.ed replacement date in the CLICK programming

(Pull-down menu: Setup > Battery Backup Setup)

* The SC bits are turned ON when the related errors occur.
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