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A~ 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 2025, 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 automatizacion de Automationdirect.com®. Deseamos que su nuevo
equipo de automatizacidn 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 codigos

de seguridad locales o nacionales aplicables que regulan la instalacion y operacién de su equipo.
Estos codigos varian de area en area y usualmente cambian con el tiempo. Es su responsabilidad
determinar cuales codigos deben ser seguidos y verificar que el equipo, instalacién y operacion estén
en cumplimiento con la revision mas reciente de estos cédigos.

Como minimo, debe seguir las secciones aplicables del Cédigo Nacional de Incendio, Cédigo Nacional
Eléctrico, y los cdédigos de (NEMA) la Asociacion 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 operacion segura.

Si no se siguen todos los cddigos 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 operacion.

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
ejecucion sin fallas, tales como operacidn en instalaciones nucleares, sistemas de navegacion aérea, o
de comunicacién, control de trafico aéreo, maquinas de soporte de vida o sistemas de armamentos
en las cuales la falla del producto puede resultar directamente en muerte, heridas personales, o dafos
fisicos o ambientales severos (“Actividades de Alto Riesgo”). Automationdirect.com especificamente
rechaza cualquier garantia ya sea expresada o implicada para actividades de alto riesgo.

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

Esta publicacidn esta basada en la informacién disponible al momento de impresion. En
Automationdirect.com nos esforzamos constantemente para mejorar nuestros productos y servicios,
asi 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 publicacion también puede discutir
caracteristicas que no estén disponibles en ciertas revisiones del producto.

Marcas Reqgistradas

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

Propiedad Literaria 2025, 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 propositos educativos.



» AVERTISSEMENT »

Nous vous remercions d'avoir acheté I'équipement d'automatisation de Automationdirect.com®,

en faisant des affaires comme, AutomationDirect. Nous tenons a 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 l'installer ou de
I'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 I'autre et, habituellement, évoluent au fil du temps. |l
vous incombe de déterminer les codes a respecter et de vous assurer que I'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 I'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 a déterminer les codes ainsi que les normes a respecter pour assurer
une installation et un fonctionnement sdrs.

L'omission de respecter la totalité des codes et des normes applicables peut entrainer des dommages
a I'équipement ou causer de graves blessures au personnel. Nous ne garantissons pas que les produits
décrits dans cette publication conviennent a votre application particuliere et nous n'assumons aucune
responsabilité a I'égard de la conception, de I'installation ou du fonctionnement de votre produit.

Nos produits ne sont pas insensibles aux défaillances et ne sont ni concus 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, I'exploitation d'installations nucléaires,

les systemes de navigation aérienne ou de communication, le contrdle 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 a 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 2025, 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 a I'égard de tous les
renseignements contenus dans le présent document.



Protos X Installation and 1/0 Manual

YAUTOMATIONDIRECTS

Please include the Manual Number and the Manual Issue, both shown
below, when communicating with Technical Support regarding this

publication.
Manual Number: PX-USER-M
Issue: 1st Edition, Rev. |
Issue Date: 01/25
Publication History
Issue Date Description of Changes
1st Edition 10/14 Original
Revision A 11/15 Updated
Revision B 2/16 Updated
Revision C 917 Added EtherNet/IP bus coupler, general updates
Revision D 12/17 Updated Wiring Drawing for PX-322-1
Revision E 4/19 Updated chapter 5 and corrected formatting
- Updated fonts & formating;
Revision F 03/23 Added PX-EIP1 Status and Error Code Tables
Revision G 05/23 Updated CD to USB
Revision H 08/24 Updated PX-902 discription.
Revision | 01/25 Added Ethernet Diagnostic table to Ch 5-9, 5-10




TABLE OF CONTENTS

Chapter 1 - Getting Started............ccoovivieicicinincncninciccccccccceceeeeeeseaeanes

About This Manual....
Conventions Used......

Introduction . 1-4

Protos X 1/O System Components

Protos X 1/0O System Example.....

Chapter 2 - Specifications..........

Bus Coupler: PX-MOD

..........................................................................

Bus Coupler: PX-TCP1

Bus Coupler: PX-TCP2
Bus Coupler: PX-EIP1

Protos X Terminal Types

Bus End/Expansion Terminals.....

Power Terminals

Analog Terminals ........

Chapter 3- Installation and Wiring

Safety Guidelines.......

....................................................................

Hardware Installation

Chapter 4 - Protos X Configuration..........cceececeeeeeeeencnereececrennesescrcneeneseecenns

Protos X Software Configuration Tool (PG-CFGSW).....




Table of Contents.

Chapter 5 - Troubleshooting ...t 5-1
Diagnostic LEDs........ . . . . .5-2
Fieldbus Errors . . . . . 5-15
Protos X Configuration Software Troubleshooting.... 5-32

APPENIX A = GIOSSAY ....ceeeeeeeeeiteeeeeeteteteeeesteasesese st s e sesessssesesssssssssens A-1

Protos X Installation and I/0 Manual, 1st Edition, Rev. | I


https://cdn.automationdirect.com/static/manuals/pxuserm/pxuserm.html

GETTING STARTED

In This Chapter...
ADbout ThisS ManUal ... —————— 1-2
(00T 1= g T T U E=T = o 1-3
INTrOAUCTION ...t —————————————————— 1-4
Protos X I/0 System COMPONENTS.....cccmmmmmmsmsmsmssssssssssssss s sssssssssssssssses 1-5

Protos X 1/0 System EXample ... 1-7



- Chapter 1: Getting Started

About This Manual
The Purpose of this Manual

. . . ™ 4. .
This manual is written for the user of the Protos X line of I/O products. This manual shows
you how to install and wire the equipment. It also provides specifications for the couplers,
input and output modules.

Supplemental Manuals

In some cases you may need an additional manual such as the master PLC User Manual or
perhaps the manual for the PC-based control software you may be using.

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 be pleased to work with you to answer your questions. They
are available Monday through Friday from 9:00 A.M. to 6:00 P.M. Eastern Time. We also
encourage you to visit our web site where you can find technical and non-technical information
about our products and our company.

http://www.automationdirect.com

1_2 I Protos X Installation and 1I/O Manual, 1st Edition, Rev. |
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Chapter 1: Getting Started.

Conventions Used

‘E WHEN YOU SEE THE “NOTEPAD” ICON IN THE LEFT-HAND MARGIN, THE PARAGRAPH TO ITS IMMEDIATE

RIGHT WILL BE A SPECIAL NOTE. THE WORD NOTE: IN BOLDFACE WILL MARK THE BEGINNING OF
THE TEXT.

awarning. This information could prevent injury, loss of property, or even death (in extreme cases). The word

C When you see the “exclamation mark" icon in the left-hand margin, the paragraph to its immediate right will be
WARNING: in boldface will mark the beginning of the text.

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

Introduction 1-2
Purpose of this Manual, 12
About Getting Started 12

Manuals and Other. Help. 12
12

Technical Support.
Ce i Used. 1-3

/\/\/\
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Chapter 1
4 Chapter

: Getting Started

Introduction

The Protos X™ I/O system allows a user to install remote field I/O devices without
having to invest in another PLC. The small footprint of the Protos X I/O system
allows it to be installed in tight locations at or in the vicinity of the equipment it is
monitoring and/or controlling. The multiple 1/O count options give the user the
ability to monitor/control just a few points to a couple hundred points depending on

the number of terminals used.

Communications to the bus couplers is done by Modbus communications. There are two
Modbus TCP couplers (PX-TCP1 and PX-TCP2) and one RS-485 serial Modbus RTU\ASCII
coupler ( PX-MOD). Modbus addressing for the Field I/O can be easily identified by using
the Protos X configuration software PX-CFGSW. The Modbus addressing can then be used
by any controller that can communicate via Modbus to read/write data to the Protos X 1/0.

To communicate using Ethernet an EtherNet/IP coupler (PX-EIP1) is available. This performs
as an EtherNet/IP server in a EtherNet/IP network. Communication to the client is via an
RJ45 Ethernet port. The maximum distance from client to the PX-EIP1 is 330 feet (100
meters) using 24AWG shielded, twisted pair CatSe cable. It is highly recommended that a

dedicated network be used for the Protos X system.

As shown below, the Protos X I/O system is a modular, field I/O system consisting of a Bus

Coupler and its associated input/output Terminals. The Protos X field I/O series offers:
» 2, 4,8, and 16-point discrete 1/0 terminals
* 2,4 and 8-channel analog I/O terminals

» Three Bus Couplers that utilize the Modbus protocol with Modbus RTU/ASCII and

Modbus TCP option
+ An EtherNet/IP Bus Coupler that communicates via EtherNet/IP network

« Bus expansion terminals for expansion up to 255 I/O terminals per specific Bus
Couplers

« And a variety of power supply options.

¥ i v v oy r n ) o r r r r i
! : .
|l e e | | | |
o 20 96 ®0 geo 20 = e e 3¢ 00 ee
® 60 o0 o0 20 09 ©m 99 90 00 90 o9
QU] — | | | ]
EEEEE EE EE EE EE EN NN Nm EN HE AN
“““ ® 66 60 60 65 65 88 89 08 66 89 98 00
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Chapter 1: Getting Started.

Protos X 1/0 System Components

Bus Couplers

Bus Couplers are available in four configurations. The PX-MOD provides EtherNet/IP or
Modbus RTU/ASCII over RS485. The PX-EIP1 offers EtherNet/IP. The PX-TCP1 and
PX-TCP2 modules offer Modbus TCP over Ethernet. The PX-TCP2 provides an additional
port which can act as a switch to other couplers of the same type.

I/0 Terminals
There are twelve discrete input and output terminals available offering 2 points, 4 points, 8
points or 16 points per terminal and include AC, DC and relay form factors.

There are also eighteen analog input and output terminals available offering 2
channels, 4 channels or 8 channels per terminal and include 4-20 mA, PT100 RTD,
Type J and K thermocouple and 0-10 VDC or +10VDC form factors.

Bus End Terminal/Bus Expansion Coupler Terminals
A Bus End Terminal, located at the end of a terminal assembly, is required for proper I/O bus
communication. Bus expansion is available for the PX-MOD, PX-TCP1 and PX-EIP1 Bus
Couplers. Bus expansion requires that a Bus Expansion End Terminal be used in place of the
Bus End Terminal and a Bus Expansion Coupler Terminal be used in place of the PX-MOD,
PX-TCP1 or PX-EIP1 at each expansion assembly.

Power Distribution Terminal

A Power Distribution Terminal is available to provide access to the integrated 24VDC
Terminal Power Bus. The terminal provides 8 connection points each of 24V and 0V.

Power Separation Terminal

A Power Separation Terminal is available to provide interruption of power along the Terminal
Power Bus.

Power Feed Terminals

Two Power Feed Terminals, 24VDC or 120-230 VAC, are available to add or change supply
power to the Terminal Power Bus.

Protos X Bus Couplers Bus Expansion Terminals

Part Number Description Part Number Description
PX-MOD Modbus RTU/ASCII Bus Coupler PX-901 Bus End Terminal
PX-TCP1 Modbus TCP Bus Coupler (1 port) PX-902 Bus Expansion End Terminal
PX-TCP2 Modbus TCP Bus Coupler (2 ports) PX-903 Bus Expansion Coupler Terminal
PX-EIP1 EtherNet/IP Bus Coupler (1 port)

Power Distribution Terminal
Power Feed Terminals Part Number Description

Part Number Description PX-949 24VDC Power Distribution
PX-940 24VDC Power Feed Terminal Terminal
PX-970 120-230 VAC Power Feed Terminal

Protos X Installation and 1/0 Manual, 1st Edition, Rev. | I 1_5
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- Chapter 1: Getting Started

Protos X I/0 System Components, (cont'd)

Discrete Input/Output Terminals Analog Input/Output Terminals
Part Number Description Part Number Description
PX-144 24VDC 4-point Input Terminal PX-302 4-20 mA 2-channel Current Input Terminal
PX-148 24VDC 8-point Input Terminal PX-304 4-20 mA 4-channel Current Input Terminal
PX-149 24VDC 16-point Input Terminal PX-308 4-20 mA 8-channel Current Input Term-inal
PX-172-1 120-230 VAC 2-point Input Terminal PX-312 +10VDC 2-channel Voltage Input Term!nal
PX-172-2 120 VAC/VDC 2-point Input Terminal PX-314 +10VDC 4-channel Voltage Input Terminal
PX-244-1 24VDC 4-point Output Terminal PX-318 +10VDC 8-channel Voltage Input Terminal
(204\5,38%1?0 Ut Tarminal PX-322-1 2 Channel RTD Terminal
PX-244-2 oAporpont PX-324-1 4 Channel RTD Terminal
PX-248 24VDC 8-point Output Terminal PX-332-J 2 Channel Thermocouple Terminal (J type)
{0.5A per point) PX-332-K 2 Channel Thermocouple Terminal (K type)
PX-249 24VDC 16-point Output Terminal P yp
X (0.5 A per point) PX-334-J 4 Channel Thermocouple Terminal (J type)
PX-272-1 (26;;)\;\"\:4\’%?"%)' point Output Terminal PX-334-K 4 Channel Thermocouple Terminal (K type)
PX-272-2 230VAC /30VDC 2-point Output Terminal PX-402 4-20 mA 2-channel Current Output Terminal
(2A per point) PX-404 4-20 mA 4-channel Current Output Terminal
24VDC 8-point Input/ PX-408 4-20 mA 8-channel Current Output Terminal
PX-549 g - ) mA 8-channel Current Output Termina
24VDC 8-point Output Combination Terminal PX-412 0-10 VDC 2-channel Voltage Output Terminal
PX-414 0-10 VDC 4-channel Voltage Output Terminal
PX-418 +10VDC 8-channel Voltage Output Terminal

Configuration Cable (USB v2.0)

A communications cable is available for configuration of the Bus Couplers. The cable has a USB
type A connector for the PC and a 4-pin custom micro connector for the bus coupler.

Software Configuration Tool

Configuration Cable (USB)

Part Number Description

PX-USB-232

Configuration Cable 3m (9.8 ft)

The software configuration tool (PX-CFGSW) auto-configures the Modbus addresses and the
interface allows the user to:

* Run the configurator

- View the configured Modbus addresses

« Modify the baud rate
« Change the Modbus offset
* Reboot the coupler

« Disable or modify Watchdog timer

« Configure first three octets of the IP address

I Protos X Installation and 1I/O Manual, 1st Edition, Rev. |
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Chapter 1: Getting Started.

Protos X I/0 System Example

Typical System Setup
An example of a typical Protos X I/O system can be seen below. An I1/O Bus, powered
through the Bus Coupler, provides data communication across the terminal assembly via six
contacts located on the side walls of the terminals. A Terminal Power Bus provides power
for the I/O terminals via two power contacts. A power source of 24VAC or 24VDC must be
connected to the Bus Coupler from an external supply.

If additional 24VDC supply is required for terminal wiring, eight points of 24VDC power
can be distributed from the Terminal Power Bus using a Power Distribution Terminal
(PX-949). This terminal must be mounted to the right of a terminal that passes 24VDC on
the power bus. Both I/O Bus communication and terminal bus power are passed through to
adjoining terminals.

For expansion beyond a 64 terminal assembly, a Bus Expansion End Terminal (PX-
902) is used in place of a standard Bus End Terminal (PX-901). A Bus Expansion
Coupler Terminal (PX-903) is used at each expansion assembly in place of a PX-MOD or
PX-TCP1 Bus Coupler. Up to 31 Expansion couplers can be used in a group of assemblies.
Connection is made between the Expansion Coupler Terminals via standard RJ45 Ethernet

patch cable.

‘E NOTE: THE PX-TCP2 BUS COUPLER DOES NOT SUPPORT EXPANSION.

Power
Bus Coupler I/0-Bus Distribution Bus End
: PX-MOD , Terminal Terminal
1 / /
1
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- Chapter 2: Specifications

Bus Coupler: PX-MOD

The PX-MOD Modbus RTU/ASCII Slave Bus Coupler allows

PX-MOD I/O Bus Specifications

Supply Power for I/O Bus

24VDC (-15%/+20%)

Input Current from Power

70mA + (total I/O bus current) / 4

Supply

Recommended Fuse 10A Max

1/0 Bus Current Supply 1000mA Max

Number of Bus Terminals 64 per ?Ssembly‘ 255w/ 1/0 Bus
Expansion (based on power

Supported

budget)

Number of Discrete Inputs/
Outputs

1020 Inputs and 1020 Outputs with
255 terminals

Number of Analog Inputs/
Outputs

256 inputs and 256 outputs

Maximum Number of Data
Bytes*

512 Input Bytes and 512 Output
Bytes

* Number of Terminals can not exceed 512 input bytes and 512 output

bytes.

IMPORTANT!

AN

connection of up to 64 terminals per assembly, 255 terminals
total, in a Modbus RTU/ASCII serial network. The PX-MOD
communicates using high-level Modbus commands and
automatically assigns Modbus addresses for inputs and outputs.
The maximum amount of data is 512 bytes of input data and 512
bytes of output data, with up to 1020 inputs, 1020 outputs, 256
analog inputs and 256 analog outputs, when using bus expansion.

The PX-MOD has one RS-485 D-sub 9-pin port that functions in
half duplex for connection to a Modbus master. The maximum
distance from master to the PX-MOD is 4000 feet (1200 meters)
using 24 AWG shielded, twisted pair. Termination resistors are
required at the beginning and end of the network. It is highly
recommended that a dedicated network be used for the Protos X
system. A minimal assembly consists of a PX-MOD Bus Coupler,
I/O Terminals and a Bus End Terminal.

PX-MOD Modbus Port Specifications

Number of Stations

99

Station Configuration

Rotary Switches

Protocol

Modbus RTU/ASCII (default = RTU)

Data Transfer Rates

150, 300, 600, 1200, 2400, 4800,
9600, 19200, 38400 baud

Maximum Cable Length

4000 ft. (1,200m)

Connector Type

9-pin, D-Sub, RS-485

Recommended Cable

24AWG, Shielded, Twisted Pair

PX-MOD Terminal Power Bus

Specifications

Supply Power for Terminal 24 VACNDC
Bus

Maximum Current 10A

Number of Power Contacts

2 (+24 VAC/DC, 0V)

Hot-Swapping Information

Note: This device cannot be Hot Swapped.

2_2 I Protos X Installation and 1/0 Manual, 1st Edition, Rev. |



https://cdn.automationdirect.com/static/manuals/pxuserm/pxuserm.html

Chapter 2: Specifications.

General Specifications

Configuration
Port

Operating Temperature 32°to 131°F (0° to 55 °C)
Storage Temperature -13° to 185°F (-25° to 85 °C) /
Relative Humidity 5% to 95%, non-condensing
Environment Air No corrosive gases permitted M‘;‘:}'s
-Pin,
i i i D-Sub Port
Mounltln_g/Onentatlon 35mm DIN rail/None ub Por
Restrictions
DIN Rail
Vibration Conforms to EN 60068-2-6 Locking —»
Shock Conforms to EN 60068-2-27 Wheel
Noise Immunity Conforms to EN 61000-6-2
Protection Class IP20
Weight 100g (3.5 0z)
. . 44mm x 100mm x 66.4 mm X1
Dimensions (WxHxD) . . .
(1.73inx 3.94 in x 2.61 in) Modbus
Agency Approvals* UL/cUL File No. E157382, CE SRta:im
* To obtain the most current agency approval information, see the sm::,:g
Agency Approval Checklist section on the specific part number’s X190
web page.
Power
Bus Coupler 1/0-Bus Distribution Bus End
; PX-MOD ,Terminal Terminal
I / /
1
o — [ T Jchﬁujdujwujﬁujﬁg Fo -
Colooloooooolooloofoolch ¢o
OO0 |00 |00 |00 0000 0O 0O ICD LU
L e e S Y
o0 go|jgo|og DD:DD [Ny
OO 10O |I0OI00 [0OJOO [LO OO DG
N — [ |
o000 oo og|goyuoo oo |agd Dj\ oc
CRACONC DIGC OIC X OIC QNG OIC ORC )
CRC _C ] [ —| I
oo &g 1 A A W; ot
G0 (40 [Of0) &) (01610 (618 (&) (@) &o)
[ (W[ — ) [N | —
oo oooooo)oonoooioTTnr e
OO OO0 DO IOOI0O OO OO [BG OO 8®
o | o o o d o I I
0[S [ 1t [ [ [y W

Terminal Power Bus

\—Power Bus Isolation

It is important to stay within the following three specifications:

1. Do not exceed the total number of 64 Terminals allowed per Assembly.

2. Do not exceed the total number of 512 Input

Bytes and 512 Output Bytes.

3. Do not exceed the Coupler I/O Bus Power Budget of

1000mA as there is no internal current protection.

Protos X Installation and 1/O Manual, 1st Edition, Rev. |

1/0 Bus
contacts
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Coupler
Power In
24vDC

Terminal
Power In
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Power In
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Configuration The Service Port connector is located under the flip-cover shown. This port is used for communication

Port with the software configuration tool. The software configuration tool auto-configures the Modbus
addresses and the interface allows the user to:
* Run the configurator « View the configured Modbus addresses + Modify the baud rate

- « Change the Modbus offset + Reboot the coupler - Disable or modify Watchdog
timer
Requires cable PX-USB-232, with a USB type A connector for the PC and a 4-pin custom micro
connector for the Bus Coupler. Works with PX-CFGSW configuration software.
*Some 485 devices connected to the D-sub 9-pin may prevent Comm to the Configuration Port.

Status LEDs

LED Status: ON Status: OFF
(US GNODS Green LED 1: WD Watchdog is active Watchdog error

Green LED 2: RX Data being received No qata being

received

Green LED 3: TX Data being transmitted N(.’ data being trans-

mitted
Data Error, commu-

Red LED 4: ERROR nications w!th the No data error or
master device has checksum error
been lost.

Green LED 5: Us Bus Coupler power on E’#S Coupler power

Green LED 6: Up Terminal power on Terminal power off

Watchdog-timer

Green LED 7: /0 RUN | I/O bus data active
overflow

1/0 bus error, blinking

Red LED 8: I/O ERR
code.

No I/O bus error

D-sub 9-pin,
RS4
$485 Connector || <—5 (GND)
(TxD-/RxD-) 8 —> ~— 3 (TxD+/RxD+)
(5V) 6 — <—Pin 1

Address Selection - The Modbus node address for the PX-MOD is set using both rotary switches on the front of the coupler.
Rotary Switches The address is configured within the 01 to 99 range. The configured value of 00 is reserved for
programming and configuration.
The lower rotary switch is used to set the tens digit (x10) of the node address. The upper rotary switch
is used to set the ones digit (x1) of the node address. The switch address is accepted only when
power is cycled. The example shown is configured for a node address of 21.
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PX-MOD Wiring Connections

Bus Coupler

Label Supply Power
24V 0V

Us GNDs
©C ﬂ&
+| =

24VDC Power

Label Terminal
Up Supply Power
+ +
o0

=

GNDP | 24VDC !

=0 I Power !
OR
24VAC
Power

.Nnc .nc

o0

PX-MOD Network Diagram

PX-MOD PX-902 PX-903 PX-901

PC with PX-CFGSW

PX-USB-232

P3000 CPU or

other Modbus
Master
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Bus Coupler: PX-TCP1

The PX-TCP1 Modbus TCP Server Bus Coupler allows connection of
up to 64 terminals per assembly, 255 terminals total, in a Modbus
TCP network. The PX-TCP1 communicates using high-level
Modbus commands and automatically assigns Modbus addresses
for inputs and outputs. The maximum amount of data is 512 bytes
of input data and 512 bytes of output data, with up to 1020 inputs,
1020 outputs, and 128 analog inputs or outputs, when using bus
expansion.

The PX-TCP1 has one RJ45 Ethernet 10/100 Base T port for
connection to a Modbus client. The maximum distance from
client to the PX-TCP1 is 330 feet (100 meters) using 24AWG
shielded, twisted pair Cat5e cable. It is highly recommended that
a dedicated network be used for the Protos X system. A minimal
assembly consists of a PX-TCP1 Bus Coupler, I/0 Terminals and a
Bus End Terminal.

PX-TCP1 1/O Bus Specifications PX-TCP1 Modbus Port Specifications

Supply Power for 1/0 Bus 24VDC (-15%/+20%) Configuration SDcl):;;’V:éChes and PX-CFGSW
Input Current from Power 70mA + (total I/0O bus cur- Protocol Modbus TCP
Suppl rent) / 4

i ent) / Data Transfer Rates 10/100 Mbaud
Recommended Fuse 10A Max

Maximum Cable Length 100m between coupler and switch
1/0 Bus Current Supply 1000mA Max
o4 blv 255 Vo Connector Type Ethernet, RJ45
er assembly, w, ) ) .
Number of Bus Terminals P . i d /1 Recommended Cable Shielded, Twisted Pair, Cat5e
Supporied Bus Expansion (based on
ower budget 7
P get) PX-TCP1 Terminal Power Bus
Number of Discrete Inputs/ 1020 Inputs and 1020 Out- Sp ecifications
Outputs puts with 255 terminals Suooly P ‘
upply Power for
Number of Analog Inputs/ 128 total Terminal Bus 24 VACIVDC
Outputs
Maximum Current 10A

Maximum Number of Data 512 Input Bytes and 512 Number of P
Bytes* Output Bytes anmta‘ztr: ower 3 (+24 VACNDC, 0V, PE)

* Number of Terminals can not exceed 512 input bytes and 512 output bytes.

IMPOHTANT! Hot-Swapping Information

& Note: This device cannot be Hot Swapped.
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General Specifications Configuration _E J

|
Operating Temperature 32° to 131°F (0° to 55 °C) " G@ II 1/0 Bus
& | |5 tact
Storage Temperature -13° to 185°F (-25° to 85 °C) j§; 93 ‘ 1 / ::: e
Ethernet ! Coupl
Relative Humidity 5% to 95%, non-condensing RJ45 ﬁl p::v:re :n
Port i oo/ I 24voc
Environment Air No corrosive gases permitted o)
g q q Terminal
Mounting/Orientation | 35mm DIN railiNone 1 £ Power In
estrictions DIN Rail -] . . 24 VAC/VDC
Locki v
Vibration Conforms to EN 60068-2-6 Wheel _>! o0 c ) DIN Rail
Shock Conforms to EN 60068-2-27 ' - Release
Noise Immunity Conforms to EN 61000-6-2 1 _
Protection Class P20 Last Oot;tlel: - ) “ | :‘e,;',':,"ﬁ:
Weight 100g (3.5 0z) Address o
. ) 44mm x 100mm x 66.4 mm PE|PE Terminal
Dimensions (WxHxD) (1.73inx 3.94 in x 2.61 in) . mm pe (earth
Agency Approvals* UL/cUL File No. E157382, CE DHCP —» 60 &g Ground)
BootP —» -TCP1™= i
* To obtain the most current agency approval information, see the °° PROTOSx: :3::"";:.5
Agency Approval Checklist section on the specific part number’s Contacts
web page.
Power
Bus Coupler I/0-Bus Distribution
PX-TCP1 Terminal
i gj/
=0 Tt i ot
1
00|00 00 00|00 |00J00RO 0O
00|00 |00 |00 |00 |00I00RO 0O
N | N N { |
00|00 oo oo|googogpioo
OO OO0 00 IO OO IO
' N N N LI
H 00|00 | oo go|oo|ooyog|P0 oo
i CRICRICTICIICOIC OIE Dl AICT)
L 1] | L | L 1]
0o |ooNO 0o oo ogoopo|oo
G0 S (8 &0 Gfe) B0 10) 1818 |0
C ™ L] L] L]
0g oo @DD OO0 og,ooE00o
CRICOICRICTICTIE DL ICT
g |
UL EL=hC

-
%

Terminal Power Bus Power Bus Isolation

It is important to stay within the following three specifications:
1. Do not exceed the total number of 64 Terminals allowed per Assembly.
2. Do not exceed the total number of 512 Input Bytes and 512 Output Bytes.

3. Do not exceed the Coupler I/O Bus Power Budget of
1000mA as there is no internal current protection.
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Port

addresses and the interface allows the user to:
* Run the configurator
» Reboot the coupler

+ Disable or modify Watchdog timer

« View the configured Modbus addresses
» Change the Modbus offset « Configure first three octets of the IP address

Configuration The Service Port connector is located under the flip-cover shown. This port is used for communication
with the software configuration tool. The software configuration tool autoconfigures the Modbus

Requires cable PX-USB-232, with a USB type A connector for the PC and a 4-pin custom micro

connector for the Bus Coupler. Works with PX-CFGSW configuration software.

* Modify the baud rate

I me.

LED

Status: ON

Status: OFF

Red LED 1: WD ERR

Watchdog error

Watchdog is active after
first Modbus write

Us GNDs

O O Green LED 2: COM

Ethernet data is active

No data being received

(On or Flashing)
Flashing: waiting for IP

Red LED 3: ERROR address if set to DHCP | No error
or BootP.

Green LED 4: RTE Not used

Green LED 5: Us

Bus Coupler power on

Bus Coupler power off

Green LED 6: Up

Terminal power on

Terminal power off

Green LED 7: 1/0-Bus
RUN

1/0 bus data active
(On or Flashing)

No I/0 bus activity

Red LED 8: I/O-Bus ERR

1/O bus error, blinking
code.

No I/0 bus error

RJ45 Connector

10 BASE-T/100 BASE-TX

EOP—EOO

DIP Switches

assignment (DHCP, BootP, firm setting).

The IP Address DIP switches are arranged so that switch 1 corresponds to bit 0 (LSB) and switch 8
to bit 7 (MSB). The base address used is configured using the PX-CFGSW software tool. With the
original factory settings, the IP Address is configured to the value 0.0.0.0 by default.

| w8

12345678
8-pin RJ45 Connector

Cat5e cable recommended.

Address Selection The last octet or byte of the IP Address for the PX-TCP1 is set using the large bank of DIP switches
on the front of the coupler. The smaller bank of DIP switches is used to select the type of address

A Fﬁﬂn
CRNWHT ;"\ S

2-8
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PX-CFGSW

PX-TCP1 Wiring Connections

Label
Us GNDs

OO

Bus Coupler
Supply Power

+ - Us GNDs

24VDC Power

Label
Up

GNDp

PE

(Earth Ground)

Supply Power
+ +

1 Power or '

24VAC Power

PX-TCP1 Network Diagram

PX-TCP1 PX-902 PX-903 PX-901

PC with

Stride Ethernet / it T
X 538

P3000 CPU or
other Modbus
TCP Client

PX-903 PX-901

PX-TCP1 PX-901

EETErEErwEres
[T
Rk

e e

RS 5753 2353523054 54 51 3 3 1 1 [
BT
B AT
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Bus Coupler: PX-TCP2

The PX-TCP2 Modbus TCP Server Bus Coupler allows connection

PX-TCP2 1/0 Bus Specifications

Supply Power for I/O
Bus

=
o 3P
o 99
@ ERROR -
@ o6 ::
@ RN
.onRR

, @

24VDC (-15%/+20%)

Input Current from
Power Supply

70mA + (total I/O bus
current) / 4

Recommended Fuse

10A Max

I/O Bus Current Supply

1750mA Max

Number of Bus
Terminals Supported

64 per assembly (based on
power budget)

Number of Discrete
Inputs/Outputs

512 Inputs and 512 Outputs

Number of Analog
Inputs/Outputs

128 total

Maximum Number of
Data Bytes*

512 Input Bytes and 512
Output Bytes

* Number of Terminals can not exceed 512 input bytes and 512 output

bytes.

IMPORTANT!

2-10 |

AN

of up to 64 terminals in a Modbus TCP network. The PX-TCP2
communicates using high-level Modbus commands and
automatically assigns Modbus addresses for inputs and outputs.
The maximum amount of data is 512 bytes of input data and 512
bytes of output data, with up to 512 inputs, 512 outputs, and 128
analog inputs or outputs.

Communication to the client is via an RJ45 Ethernet port. A second
| port allows expansion of up to 20 total PX-TCP2 Couplers in a

I network. The maximum distance from a client to a PX-TCP2, and
between each additional PX-TCP2, is 330 feet (100 meters) for each

X I, = segment, using 24 AWG shielded, twisted pair Cat5e cable. It is
N, a5 highly recommended that a dedicated network be used for the
Ny, el ] Protos X system. A minimal assembly consists of a PX-TCP2 Bus
Z:,Ei;z,n;ix i Coupler, I/O Terminals and a Bus End Terminal.
R

PX-TCP2 Modbus Port Specifications

Configuration

DIP switches and PX-CFGSW
software

Protocol

Modbus TCP

Data Transfer Rates

10/100 Mbaud

Maximum Cable

100m between Client and Coupler

Length to Coupler
ComTEEET Type Es\f;lttecrﬂ;et 2 x RJ45 (2 Channel

Recommended Cable

Shielded, Twisted Pair, Cat5e

PX-TCP2 Terminal Power Bus
Specifications

Supply Power

for Terminal Bus 24 VAC/VDC
Maximum

Current 10A

Number of

Power Contacts 3 (+24 VAC/VDC, 0V, PE)

Hot-Swapping Information

Note: This device cannot be Hot Swapped.
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General Specifications

Operating Temperature 32° to 131°F (0° to 55 °C) Ethernet Terminal
e / Bus Power
Storage Temperature -13° to 185°F (-25° to 85 °C) @ cowm (. )
@ 1/0 Bus
Relative Humidity 5% to 95%, non-condensing Ethernet / PR contacts
RJ45
Environment Air No corrosive gases permitted Port \ ® oG g:ﬁ,,.e,
Power In
Mounltm_g/Onentatlon 35mm DIN rail/None 24vbC
Restrictions
@ JORUN Terminal
Vibration Conforms to EN 60068-2-6 DIN Rail | @® IOERR ;:v‘vlircl;‘-l e
Shock Conforms to EN 60068-2-27 Locking -»-ff
Noise Immunity Conforms to EN 61000-6-2 - DIN Rail
Protection Class IP20 PI!I]TI]S’ 5::,98“
Weight 170g (6.0 0z) Y. Terminal
) ) 44mm x 100mm x 66.4 mm » %) Power In
DImEREens (D), (1.73in x 3.94 in x 2.61 in) Last Octet PX-TCP2 o
of IP | Terminal
Agency Approvals* UL/cUL File No. E157382, CE Address Power In
PE (Earth
* To obtain the most current agency approval information, see the DHCP ‘ Ground)
Agency Approval Checklist section on the specific part number’s web BootP — v | Terminal
page. znw‘er ?us
ontacts

Configuration
Port

Bus
Coupler
Power

Power
Bus Coupler 1/0-Bus Distribution Bus End
PX-TCP2 , Terminal Terminal
i /
1
Ethernet 1 1
TCP/IP = [ = [ = ¥ = Ty ¥ 1
.~ o £2193155183155183155 18355 B8 35 88
B ele] ole] ele] 'elo] ole] sle} elel ole] ote]/sTeN/sted | | i
@ =wox I e o o
I j o' o0 odoo|joo|jog DD:DD Oo|jooog|oo ..‘i
.1 OC DO OO0 DO OO IO OO |COILO e8!
. CEE0! — N o
B @ IOERR DQ Q] ODooiondoodo od|od |00 ol ae
i At GRICIC OIS NG OICOICOIC SIC I L
PRI [ ) A o
Y} DQ /D\]&gﬂm Od DDIDD oo|jod DD\ DD\ [ 1]
S\, Bllers So & (G (G0 Cpo e (o0 @0 (e [ore) B8
.QD ;] oOoog DDIDD OO|o0o|ioo DD\ =]
- @re ¢ \@r@@'r@@r@;@l@@@@1@@1@@!@I,:Qm_ms?‘;H
vele e e e T

Terminal Power Bus \— Power Bus Isolation
It is important to stay within the following three specifications:
1. Do not exceed the total number of 64 Terminals allowed per Assembly.
2. Do not exceed the total number of 512 Input Bytes and 512 Output Bytes.

3. Do not exceed the Coupler I/O Bus Power Budget of
1750mA as there is no internal current protection.
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Specifications

Configuration The Service Port connector is located under the flip-cover shown. This port is used for communication

with the software configuration tool. The software configuration tool autoconfigures the Modbus
addresses and the interface allows the user to:
* Run the configurator * View the configured Modbus addresses * Modify the baud rate  «

» Change the Modbus offset + Configure first three octets of the IP address «

Port

Reboot the coupler

Disable or modify Watchdog timer

Requires cable PX-USB-232, with a USB type A connector for the PC and a 4-pin custom micro
connector for the Bus Coupler. Works with PX-CFGSW configuration software.

__ .

P/IP
oM

rnet

RROR

DG

Status LEDs

@ WG

LED esdriptions

LED Status: ON Status: OFF

Green Power LED (left): Bus Bus Coupler
Bus Coupler power on

Coupler power off

Green Power LED (right): ) Terminal Bus

. Terminal Bus power on

Terminal Bus power off

Green Ethernet LED: COM On/Flashing: Receiving | No dlata being
Data received
Flashing: waiting for IP

Red Ethernet LED: ERROR address if set to DHCP | No Error

or BootP.

Green Ethernet LED: WDG

Watchdog is active

Watchdog error

Green 1/O Bus LED: I/O RUN

I/O Bus Data Active
(On or Flashing)

Terminal power
off

Red /0 Bus LED: I/O ERR

1/O bus error, blinking
code.

No 1/O bus error

RJ45 Connector

10 BASE-T/100 BASE-TX

£

RJ45 Patch (Straight-through) Cable RJ45

Cat5e cable recommended.

I\

12345678
8-pin RJ45 Connector

DIP Switches

Address Selection The last octet or byte of the IP Address, as well as the type of address assignment (DHCP, BootP,

firm setting), for the PX-TCP2 is set using the DIP switches on the front of the coupler.

The IP Address DIP switches are arranged so that switch 1 corresponds to bit 0 (LSB) and switch 8
to bit 7 (MSB). Switches 9 and 10 allow for the address assignment selection. The base address
used is configured using the PX-CFGSW software tool. With the original factory settings, the IP
Address is configured to the value 0.0.0.0. by default.
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PX-TCP2 Wiring Connections

Bus Coupler
Supply Power

v v Ethernet
TCP/IP
@ com
+1'— ® ERROR
24VDC Power ® oo
@® 10RWN
Terminal @® OERR

Supply Power
+ +

Rﬂlﬁ»
N

PX-TCP2

|
, 24VDC !
Power or

24VAC Power
PE PE

PX-TCP2 Network Diagram

o—0
(Earth Ground)

PX-TCP2 PX-901

P3000 CPU or
other Modbus

TCP Client
PX-TCP2 PX-901
PX-TCP2 PX-901
PC with
PX-CFGSW

PX-USB-232 /
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Bus Coupler: PX-EIP1

The PX-EIP1 consists of one RJ45 Ethernet 10/100 Base T port for
connection to an Ethernet client. The PX-EIP1 performs as a EtherNet/IP
server in an EtherNet/IP network. Communication to the client is via an
RJ45 Ethernet port. The maximum distance from client to the PX-EIP1 is
330 feet (100 meters) using 24AWG shielded, twisted pair Cat5e cable.
The PX-EIP1 Bus Coupler supports up to 64 terminals per assembly, 255
terminals with Bus Expansion Couplers.

It is highly recommended that a dedicated network be used for the
Protos X system. A minimal assembly consists of a PX-EIP1 Bus Coupler,
I/O Terminals and a Bus End Terminal.

B /
38 %

See page 2-59 for EtherNet/IP communication discussion.

IMPORTANT!

AN

PX-EIP1 I/O Bus Specifications

Supply Power for I/O
Bus

Hot-Swapping Information

Note: This device cannot be Hot Swapped.

24VDC (-15%/+20%)

Input Current from
Power Supply

70mA + (total I/O bus
current) / 4

Recommended Fuse

10A Max total

I/O Bus Current Supply

17000mA Max

Number of Bus
Terminals Supported

64 per assembly, 255 w/ 1/O
Bus Expansion (based on
power budget)

Number of Discrete

1020 Inputs and 1020

Inputs/Outputs Outputs with 255 terminals
Number of Analog

Inputs/Outputs 128 total

Maximum Number of | 512 Input Bytes and 512
Data Bytes* Output Bytes

* Number of Terminals can not exceed 512 input bytes and 512 output bytes.

PX-EIP1 EtherNet/IP Port Specifications

Configuration

DIP switches and PX-CFGSW
software (Requires V2.0 or later)

Protocol

EtherNet/IP (Support for
Implicit Messaging only)

Scanner/Client
Connections

1

Data Transfer Rates

10/100 Mbps (Auto-crossover)

Maximum Cable
Length

100m between coupler and
switch

Connector Type Ethernet, RJ45
Recommended Shielded, twisted pair, Cat5e
Cable

Supply Power for
Terminal Bus

PX-EIP1 Terminal Power Bus Specifications

24VDC

Maximum Current

10A

Number of Power
Contacts

3 (+24 VAC/VDC, 0V, PE)
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General Specifications

Configuration l ! '
Port
: |
Operating Temperature 32°to 131°F (0° to 55 °C) %S . 1/0 Bus
> @ tact:
Storage Temperature -13° to 185°F (-25° to 85 °C) :‘: acts
Ethernet
Relative Humidity 5% to 95%, non-condensing RJ45 __ ﬁ g:\ll‘v';lre |rn
Port ] - 24vDC
Environment Air No corrosive gases permitted
Mounting/Orientation . aE Terminal
Restrictions 35mm DIN rail/None DIN Rail ! | 4l z/ ::‘:,Il;rcll'\‘lbc
" . Locking —» o)
Vibration Conforms to EN 60068-2-6 Wheel | o0 f ) DIN Rail
Shock Conforms to EN 60068-2-27 m —ha - Release
Noise Immunity Conforms to EN 61000-6-2 1 .
Noise Emission Conforms to EN 61000-6-4 Last Octet Jerminal
of
Protection Class 1P20 Address ov
Weight 100g (6.0 0z) :e‘;;,n;irnla“l
. . 44 x 100 x 66.4 mm P PE (Earth
Dimensions (R4E) (1.73x3.94 X 2,61 in) DHCP —» 00 &gx/« 7 Ground)
Aconey Anorovals* UL/GUL File No. E172151 Bootf fa MllSx | Terminal
gency App (BK9055), CE Contacts
* To obtain the most current agency approval information, see the
Agency Approval Checklist section on the specific part number’s
web page.
Power
Bus Coupler 1/0-Bus Distribution Bus End
. PX-EIP1 Terminal Termin‘aI/
1
1 1
OO |00 00000000 OOlco 0o co
Q0|00 |00 |00 [00I00|LO 0O |00 CO
N N | N I —
oogg oo oo ooyo o Jd |00 |oc oo
OO DO DO DO (OOIOOO IDO B0 OO
' L C JC ] I
- J00o|oo|ooooooPd|0o|oc oo
i GAICSICIICIIC I IILC IIC KT
CRC_C _JC L] L C_JC 1
OoNO OO0 0O gogyuag Ud 0o |0oc 0o
@@&6 of0 @10 [erolere (s1e o0 ofo @p
L X L C ] L] I I B
ood OO0 ooooooJ0 oo \oc oo
ore eI e (of (e iere) (s1s @pe) oo ere
|
LS CIE Ly L= e e

Terminal Power Bus

x_ Power Bus Isolation

It is important to stay within the following three specifications:
1. Do not exceed the total number of 64 Terminals allowed per Assembly.

2. Do not exceed the total number of 512 Input Bytes and 512 Output Bytes.

3. Do not exceed the Coupler I/O Bus Power Budget of
1000mA as there is no internal current protection.
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Configuration The Configuration Port connector is located under the flip-cover shown below. This
Port port is used for communication with the software configuration tool. The software
configuration tool auto-configures the EtherNet/IP addresses and the interface allows

; the user to:
E « Run the configurator -« View the configured EtherNet/IP bytes and words « Reboot
the coupler - Configure first three octets of the IP address
Requires cable PX-USB-232, with a USB 2.0 type A connector for the PC and a 4-pin
custom micro connector for the Bus Coupler. Works with PX-CFGSW configuration

Status LEDs

ZRTIAN
/O BUS ERR|
LED Descriptions

LED Status: ON Status: OFF
Red LED 1: See PX-CFGSW Help file or PX-US- No EIP Error
EIP ERR ER-M manual Ch 5 for codes.
Green LED 2- EIP_ Communication with Scanner
EIP Run (Client) N/A
Flashing: No active communication.
Red LED 3: See PX-CFGSW Help File or PX-US-
. DIAG Err | ER-M manual Ch 5 for codes. No DIAG Err
| | Green LED 4: Dlagn_ostlcs actl_ve w/c? errqr )
DIAG Run Flashing: Used in conjunction with N/A
i Diag Error to determine fault.
= b Bus coupler
Green LED 5:  Us Bus coupler power On power Off
Green LED 6:  Up Terminal power On Terminal power Off
Green LED 7: . . -
/O Bus RUN 1/0 bus data active (On or Flashing) No I/O bus activity
Red LED 8: S
/O Bus Err 1/0 bus error, blinking code No 1/O bus error

RJ45 Connector

10 BASE-T/100 BASE-TX

1
L

12345678
8-pin RJ45 Connector

Green ON = Flashing =
LINK LED Connection Good | Comm Active

Cat5e cable recommended.

Address Selection The last octet or byte of the IP Address for the PX-EIP1 is set using the large bank
DIP Switches of DIP switches on the front of the coupler. The smaller bank of DIP switches is
used to select the type of address assignment (DHCP, BootP, firm setting).
The IP Address DIP switches are arranged so that switch 1 corresponds to bit 0
(LSB) and switch 8 to bit 7 (MSB). The base address used is configured using the
PX-CFGSW software tool. With the original factory settings, the IP Address is

= configured to the value 070:0-0-by default:
2_1 6 I Protos X Installation and 1/0O Manual, 1st Edition, Rev. |
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PX-EIP1 Wiring Connections

Bus Coupler : ‘ Wire connections are made
Label Supply Power - i : -

24V oV

Us GNDs
©o ﬂ&
+| =

24VDC Power

Label Terminal
Up Supply Power
0-O +
GNDp
A .
, 24VDC !
| Power or !

OP_EO 24VAC Power

through spring clamp style terminals.
The terminals are designed for a single-
conductor solid or stranded wire. Wire
connection is made by firmly pushing
the screwdriver into the screwdriver
slot, inserting the wire into the wire slot
and removing the screwdriver, locking
the wire into position.

pecifications

Connection Type Spring Clamp Terminals
(Earth Ground) N pring P
ere‘ Gauge /Wire Cross- 28-14 AWG / 0.08-2.5 mm2
Section
. " Use screwdriver width 2.5 mm
Sl e (0.10) such as our TW-SD-MSL-2
Wire Stripping Length 8mm (5/16 in)

PX-EIP1 Network Diagram

S— PX-EIP1

PC with
PX-CFGSW

AFR

Stride Ethernet / e 238 nuuuuuu

Switch B

P-Series CPU
or EtherNet/IP
Scanner Device
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Protos X Terminal Types

Another consideration when choosing terminals is the different types available. Some of
the terminals will pass terminal bus power and terminal PE (earth ground) connections.
Some terminals will only pass terminal bus power and others do not pass any terminal
power. The modules that pass terminal power cannot be inserted to the right of a terminal
that does not. For this reason it is important to note the differences in the terminal types
and how they handle the terminal power bus. The terminal types are shown in the panels
below and on the following page with a brief functional description.

Panel continued on following page.

TYPE 1

| —
]
| 1
B i ! 1/0 Bus
1) 1 contacts
1
90"
é
Terminal ‘a a Terminal
power power
bus ™™ < = = hbus pass
contact through
Terminal ‘a @I Terminal
power | power
bus < =~ hus pass

contact 71 through

mm
o0

TYPE 2

1/0 Bus
contacts

Terminal Terminal
power power

bus ™™ < =~ bus pass

contact through

Terminal & Terminal
power power

bus—® < =% hus pass

contact _I through

‘g g Terminal

Terminal |
PE - | - . PE
bus S ,' bus pass
contact \guum_s; through

TYPE 3

05
: 1/0 Bus
‘. 3 “contacts
o
G
> | | <y
=
‘ (>
= )
_I Note, bus and
! B. pass ’through
6 O contacts
. <a| do not exist
PROTOSX: on this module

Type 1: This terminal passes the
terminal power bus from the preced-
ing terminal to the next terminal and
therefore it must be mounted to a
preceding terminal that passes bus
power.

Type 2: This terminal passes the
terminal power bus and PE from the
preceding terminal to the next termi-
nal and therefore it must be preced-
ed by a terminal that passes both
terminal power bus and PE.

Type 3: This terminal does not
pass the terminal power bus or
PE and can be preceded by
any terminal, however it will
interrupt the terminal power bus
and PE.
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Protos X Terminal Types, continued

| I—
. |
0!
oo !
1 1/0 Bus 1/0 Bus
. . 1 | contacts ~*contacts
!
99!’
2 e Terminal
=) u- power .
Note, bus bus supply
contacts do
not exist on . Note, bus
this module Terminal and pass
power through
&~ hus supply B <% contacts
do not exist
on this
R module
[ Terminal
power .
& — -
k’x 970—7l bus supply l'l!l]TllS_\‘
Type 4: This terminal requires exter- Type 5: This terminal is used
nal voltage connection and supplies to separate the terminal
the terminal power bus to terminals power bus and PE from other
located to its right. The terminals to its | terminals and can mounted
right must support the same power next to any terminal.

bus of 120/230 VAC or 24VDC. This
terminal will not pass terminal power
or PE from any preceding terminals.
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Bus End/Expansion Terminals

PX-901 General Specifications

P PX-901:
= utt . Operating Temp 32to 131 °F (0 to 55 °C)
!
fﬁ ’ BUS End Termlnal Storage Temp -13 to 185 °F (-25 to 85 °C)
am The PX-901 (type 3) Bus End 5 0
“ S Relative Humidity 5% to 95%,
o0 / '} Terminal is installed at the end of a non-condensing
o | : terminal assembly and is required N )
\ i g for proper 1/0 Bus communication Environment Air e ooee
| 5 . permitted
== é '( : = Mounting/Orientation 35mm DIN rail/None
\ 5o PX-901 Terminal Specifications §ESIEET
.'~ ) I Current Consumption None Vibration Conforms to EN 60068-2-6
‘ (from 1/O Bus) Conforms to EN 60068-
Shock 2-27/
500Vms EN 60068-2-29
Electrical Isolation (/0 bus/signal
voltage) N T Conforms to EN 61000-6-2/
Y EN 61000-6-4
Protection Class 1P20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(0.47 x 3.94 x 2.71in)

Adjacent Mounting on

Bus Terminals with Power Yes
Contact
Adjacent Mounting on Bus
Terminals without Power Yes
Contact
Passes Terminal Bus
No
Power
Passes PE Bus No
Weight 509 (1.8 0z)
" UL/cUL File No. E157382,
Agency Approvals

CE

* To obtain the most current agency approval information, see
the Agency Approval Checklist section on the specific part

number’s web page.
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PX-902:

Bus Expansion End Terminal
The PX-902 (type 3) Bus Expansion
End Terminal enables expansion of
terminal assemblies. The PX-902

is installed at the end of a coupler
terminal block assembly and connects
the 1/0O Bus to a PX-903 Bus Expansion
Coupler Terminal via the RJ45 port.
No configuration is required.

PX-902 Terminal Specifications

PX-902 General Specifications

Operating Temp

321to0 131 °F (0 to 55 °C)

Storage Temp

-13t0 185 °F (-25 to 85 °C)

Relative Humidity

5% to 95%,
non-condensing

No corrosive gases

Environment Air permitted

WlouilglQiizniEen 35mm DIN rail/None

Restrictions

Vibration Conforms to EN 60068-2-6
Conforms to EN 60068-

Shock

2-27

Noise Immunity

Conforms to EN 61000-6-2

Protection Class

IP20

- ——>0

Dimensions (WxHxD) 275 x 100 x 68.8 mm
Power Source g\c/)) Bus power (approx. (1.08x 3.94 x 2.71 in)
i Adjacent Mounting on

IS OB TS T el 70mA Bus Terminals with Power | Yes
(from 1/O Bus) Contact
Electrical Isolation Sg?e\:]?;)(llo busffield Adjacent Mounting on Bus

P Terminals without Power Yes
Heat Dissipation 1W max Contact
Status Indicators None Passes Terminal Bus No
Number of Expansion Power
Coupler Terminals 31 max.

P (Using PX-903) Passes PE Bus No
Supported
Confi " A , Weight 1469 (5.1 0z)
ontigdration utomatic Agency Approvals® UL/cUL File No. E157382,
Maximum Distance CE
Between Each Expansion | 16.5 ft (5m) * To obtain the most current agency approval information, see
Coupler the Agency Approval Checklist section on the specific part
number’s web page.

Connection Type Ethernet, RJ45
e G Shielded, Twisted Pair,

Catbe

Used only with Bus {W
Placement Coupler, replaces a ¥ P,

PX-901 End Terminal

b

12345678
8-pin RJ45 Connector

RJ45 Patch (Straight-through) Cable RJ45

T JLoRWHT ORMHT [
OR OR

2 = — 2

3 [LCRNWHT GRNWHT | o
BLU BLU

4 fom =
BLUWHT BLU/WHT

5 — 5
GRN GRN

6 | = 6
BRN/WHT BRN/WHT

4 =]

8 8

Cat5e cable recommended.
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IN

#
i
il

PX-903:

Bus Expansion Coupler Terminal

The PX-903 (type 4) Bus Expansion Coupler Terminal enables expansion
of terminal assemblies. The PX-903 is installed at the beginning of an

expansion terminal assembly and connects to a PX-902 Bus Expansion End
Terminal or other PX-903 terminals.

Use of the PX-902 and PX-903 allows expansion of up to 31 PX-903
couplers in a group. Communication is through the RJ45 ports. No
configuration is required.

PX-903 General Specifications

¥

Operating Temp

32to0 131 °F (0 to 55 °C)

Storage Temp

-13 to 185 °F (-25 to 85 °C)

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases permitted

Mounting/Orientation Restrictions

35mm DIN rail/None

I0g;
OUTG\
L
<
|
/_|E'_\_r
Bus Power Q &+ Power
H ON©;
Bus 24V @ @— Bus 0V
"o o ®
I u— +24V
Il Terminal
Bus IFE\put
1 (%)j)_ ower
ouT :Q -:) — o
1"

Conforms to EN 60068-2-6
Conforms to EN 60068-2-27
Conforms to EN 61000-6-2
P20

24.5x 100 x 68.8 mm
(0.96 x 3.94 x 2.71 in)

Vibration

Shock

Noise Immunity
Protection Class

Dimensions (WxHxD)

Adjacent Mounting on Bus Terminals Yes (Supply)
with Power Contact pRly
Adjacent Mounting on Bus Terminals

without Power Contact Yes (Supply)
Passes Terminal Bus Power Yes (Supply)
Passes PE Bus Yes (Supply)
Weight 1469 (5.1 0z)
Agency Approvals* CE

* To obtain the most current agency approval information, see the Agency
Approval Checklist section on the specific part number’s web page.

Bus Expansion Connection LED Status

LED LED ON
Green 1/O Bus In I/0 Bus is transferring data
Red I/0 Bus In 1/0 Bus fault
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PX-903 Terminal S

Supply Power for I/O Bus

necifications
24VDC (-15%/+20%)

Current Consumption (from 1/O Bus)

200mA Max, 70mA + (total I/O bus

current) / 4
Recommended Fuse 10A max
1/0 Bus Current Supply 400mA max

Starting Current

2.5 x continuous current

Number of Bus Terminals Supported 64
Supply for Terminal Power Bus 24 VAC/VDC
Maximum Terminal Power Bus Current 10A

Number of Terminal Power Bus Contacts

3 (+24 VAC/VDC, 0V, PE)

Electrical Isolation

500Vms (I/O bus/field potential)

Heat Dissipation

1W max

Status Indicators

2 Power LEDs

Number of Expansion Couplers in a Terminal Group | 31 max
Configuration Automatic
Maximum Distance Between Each Expansion 16.5ft (5m)

Coupler

Connection Type

Ethernet, 2 x RJ45

Recommended Cable

Shielded, Twisted Pair, Cat5e

Termination Resistor Switch

Dip Switch, set to Last for last coupler in
expansion group, otherwise set to Next

RJ45 Patch (Straight-through) Cable RJ45

1

O~NOGAWN

|

12345678
8-pin RJ45 Connector

Cat5e cable recommended.
See PX-USER-M manual for complete details.

Modbus

< Coupler PX-902
B 50 00 08 €8

Termination PX-903 Bus
Resistor Expansion
Switch / Coupler

ORWHT ORMHT [74 CatSe STP cable
OR OR 2 16.5 ft. (5m) max. length
—
SR SR 5 per segment
BLU BLU
— sy 4
BLUWHT BLU/WHT
GRN GRN 5
FERNW = 6 Termination
o -1 Rowgor DL
8 Switch / Coupler

Il iga
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Power Terminals

LED Power

—

Supply

PE

®®
@ Qr—t
LT

PX-940:

Power Feed Terminal, 24VDC
The PX-940 (type 4) Power Feed Terminal
allows adding or changing power voltage
sources within a terminal assembly.
Terminals mounted to the right of the
PX-940 receive 24VDC through the
terminal input connections.

PX-940 Terminal Specifications

Supply Power to Terminal

24VDC

Maximum Current

10A

Number of Power

3 (+24VDC, 0V, PE)

Contacts
Current Consumption None
(from 1/O Bus)
500Vms
Electrical Isolation (/0 bus/signal
voltage)
Heat Dissipation 1W max
Status Indicators 1 Power LED

PX-940 General Specifications

Relative Humidity

Operating Temp 3210131 °F (0 to 55 °C)
Storage Temp ;3153%))1 85 °F (-25 to
5% to 95%,

non-condensing

Environment Air

No corrosive gases

permitted

LB g Ol Sz 35mm DIN rail/None

Restrictions

T Conforms to

Vibration EN 60068-2-6

Shock Conforms to EN 60068-
2-27/ EN 60068-2-29

Noise Immunity Conforms to EN 61000-
6-2/ EN 61000-6-4

Protection Class IP20

12 x 100 x 68.8 mm

DIERIS (D) (0.47 x3.94 x 2.71 in)

Adjacent Mounting on

Bus Terminals with Power | Yes

Contact

Adjacent Mounting on Bus

Terminals without Power Yes

Contact

Passes Terminal Bus

Power Yes (Supply)

Passes PE Bus Yes (Supply)

Weight 50g (1.8 0z)

Adency Approvals® UL/cUL File No.
gency App E157382, CE

* To obtain the most current agency approval information, see
the Agency Approval Checklist section on the specific part

number’s web page.
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PX-970:

LED Power

TS
o®

© O
@ O

120-230V

N
PE
1_

EEE

Power Feed Terminal, 120-230

VAC
The PX-970 (type 4) Power Feed Terminal
allows adding or changing power voltage
sources within a terminal assembly.
Terminals mounted to the right of the
PX-970 receive 120-230 VAC through the
terminal input connections.

PX-970 Terminal
Specifications
Supply Power to Terminal | 120-230 VAC
Maximum Current 10A
Number of Power 3 (120-230 VAC,
Contacts 0V, PE)
Current Consumption None
(from 1/O Bus)
500Vms
Electrical Isolation (/0 bus/signal
voltage)
Heat Dissipation 1W max
Status Indicators 1 Power LED

PX-970 General Specifications

Operating Temp

3210131 °F (0 to 55 °C)

Dimensions (WxHxD)

Storage Temp -13t0 185 °F (-25 to 85 °C)
0, 0,
Relative Humidity 5% to 95%,
non-condensing
Environment Air No corrosive gases
permitted
MloutlglQlitzhlEe 35mm DIN rail/None
Restrictions
Vibration Conforms to EN 60068-2-6
Shock Conforms to EN 60068-2-
27/ EN 60068-2-29
Noise Immunit Conforms to EN 61000-6-2/
Y EN 61000-6-4
Protection Class 1P20
12x 100 x 68.8 mm

(0.47 x3.94 x 2.71 in)

Adjacent Mounting on

Bus Terminals with Power | Yes

Contact

Adjacent Mounting on Bus

Terminals without Power Yes

Contact

Passes Terminal Bus

Power Yes (Supply)

Passes PE Bus Yes (Supply)

Weight 50g (1.8 0z)
" UL/cUL File No. E157382,

Agency Approvals’

CE

* To obtain the most current agency approval information, see
the Agency Approval Checklist section on the specific part

number’s web page.
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PX-949:

Power Distribution Terminal, 24VDC
The PX-949 (type 1) Power Distribution
Terminal provides eight 24VDC and
eight OV connections powered by the

terminal power bus.

PX-949 General Specifications
3210131 °F (0 to 55 °C)

Operating Temp

Storage Temp

-13t0 185 °F (-25 to 85 °C)

Relative Humidity

5% to 95%,

LI non-condensing
'i‘in m o g Environment Air No corrosive gases permitted
a PX-949 Terminal Specifications Mounting/Orientation .
o :«« Restrictions 35mm DIN rail/None
'ﬁ’m\‘ Nominal Voltage <60VDC
-aséu Vibration Conforms to EN 60068-2-6
’.!5 = f / Maximum Current 10A Shock Conforms to EN 60068-2-27/
aw” 4 7 EN 60068-2-29
,,} Number of Power 8) 24V and (8) OV
e 9 ; Contacts (8) 24V and (8) et (it Conforms to EN 61000-6-2/
as ¥ EN 61000-6-4
- Tl . i
a a ¢ Connection Voltage 24VDC Protection Class 1P20
= we — 12 x 100 x 68.8 mm
AN Current Consumption | i (0.47 x3.94 x 2.71 in)
(e (HO Bt Adjacent Mounting on
Electrical Isolati 500Vms (I/O bus/ Bus Terminals with Power | Yes
o ectrical soiation signal voltage) Contact
QQ W
QO Heat Dissipation 1W max Adjacent Mounting on Bus
8 8 Terminals without Power | No
[ON©) Contact
ok
Passes Terminal Bus
¥24V ,5 Cé o Power Yes
+24V @ @ oV Passes PE Bus No
+24V ov Weight 60g (2.1 0z)
@ @ " UL/cUL File No. E157382,
= Agency Approvals
+24V oV CE
+24V @ @ oV * To obtain the most current agency approval information, see
@ @ the Agency Approval Checklist section on the specific part
. number’s web page.
+ V
24V @ @ gv
¥
w10 Oy
¥
® ®
EES=N.
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PX-908:

Power Separation Terminal
The PX-908 (type 5) Power Separation
Terminal provides interruption of
power along the terminal power bus
while passing I/0 bus data. It is easily
identified by the orange cover.

PX-908 General Specifications
32to 131 °F (0 to 55 °C)

Operating Temp

Storage Temp

-13 to 185 °F (-25 to 85 °C)

Relative Humidity

5% to 95%, non-condensing

Environment Air No corrosive gases permitted

ol Slentaten 35mm DIN rail/None

Restrictions

Vibration Conforms to EN 60068-2-6
Conforms to EN 60068-2-27/

Shock

EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

IP20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(0.47 x 3.94 x 2.71 in)

Adjacent Mounting on

Bus Terminals with Power | Yes
Contact
Adjacent Mounting on Bus
Terminals without Power Yes
Contact
Passes Terminal Bus
No
Power
Passes PE Bus No
Weight 50g (1.8 0z)
Agency Approvals* UL/cUL File No. E157382, CE

* To obtain the most current agency approval information, see
the Agency Approval Checklist section on the specific part

number’s web page.
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Discrete Terminals

PX-144:

Four-point, 24VDC Discrete Input Terminal
The PX-144 (type 1) DC Input Terminal provides four electrically isolated 24VDC
sinking inputs with LED status. Intended for use with 3-wire and 2-wire sensors.

Terminal Specifications

Input 1 Input 2
DG
O ®

9+24VDC

+24VDC

InputS_@ Input 4

A= General Specifications
LED Input 1| @ & | LED Input2 Operating Temp 3210131 °F (0 to 55 °C)
LED Input 3| & & |LED Input 4 Storage Temp -13 to 185 °F (-25 to 85 °C)

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases permitted

Mounting/ Orientation

35mm DIN rail/None

Restrictions

Vibration Conforms to EN 60068-2-6
Conforms to EN 60068-2-27/

Shock

EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

1P20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(0.47 x 3.94 x 2.71in)

Adjacent Mounting on

Electrical Isolation

(/0 busffield potential)

Heat Dissipation

1W max

OFF to ON Response 3ms

ON to OFF Response 3ms

Status Indicators 4 indicates input
is ON

2_28 I Protos X Installation and 1I/O Manual, 1st Edition, Rev. |

- Bus Terminals with Power Yes, DC only
Inputs Per Terminal 4 Contact
Input Type Sinking
Input Data Bytes Used 1/2 byte (4-bits) Adjacent Mounting on Bus
24VDC provided vi Terminals without Power No
Input Power Source o' provided via Contact
terminal power bus
Current Consumption 5mA typical
(from Terminal Pwr Bus) typ Passes Terminal Bus Power | Yes
Operating Voltage Rating 24VDC (-15%/+20%)
Peak Voltage Rating 30VDC Passes PE Bus No
ON Voltage Level 15to 30 VDC Weight 55g (1.9 oz)
OFF Voltage Level -3to +5VDC Agency Approvals* UL/cUL File No. E157382, CE
Minimum ON Current 50mA ) . )
= * To obtain the most current agency approval information, see the
Maximum OFF Current 100mA Agency Approval Checklist section on the specific part number’s
: b page.
Current Consumption ) wel
(from 1/0 Bus) SmA typical
500Vms
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Chapter 2: Specifications.

PX-148:

Eight-point, 24VDC Discrete Input Terminal

The PX-148 (type 1) DC Input Terminal provides eight electrically isolated 24VDC

Terminal Specifications

sinking inputs with LED status.

H=—
Signal LED Signal LED
1% gl 24VDC
3 4
5® ®I|6 Power Supply
7 |8
Input Input T{ h
1 2 >
@ @ Connect
power supply
Input Input common (-)
3 4 —_ to same
H2) @)+*+——o0 o—e common
o as terminal
power bus
Input Input
2@ OF—o o
Input Input
L@ @rt— o
[l S—m—

General Specifications

Operating Temp 3210131 °F (0 to 55 °C)
Storage Temp -13t0 185 °F (-25t0 85 °C)
Relative Humidity 5% to 95%, non-condensing
Environment Air No corrosive gases permitted

Mounting/ Orientation

35mm DIN rail/None

Restrictions

Vibration Conforms to EN 60068-2-6
Conforms to EN 60068-2-27/

Shock

EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

1P20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(0.47 x3.94 x 2.71 in)

Adjacent Mounting on

Status Indicators

8, indicates input is ON
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IR (e el 8 Bus Terminals with Power Yes, DC only
Input Type Sinking Contact
Input Data Bytes Used 1-byte
s Requires external Adjacent Mounting on Bus
Input Power Source 24VDC power source Terminals without Power No
. Contact
Current Consumption ;
(from Terminal Power Bus) 2mA + load, typical
Operating Voltage Rating 24VDC (-15%/+20%) Passes Terminal Bus Power | Yes
Peak Voltage Rating 30VDC
ON Voltage Level 15t0 30 VDC Passes PE Bus No
OFF Voltage Level -3to +5VDC Weight 55g (1.9 0z)
Minimum ON Current 2.0 mA Agency Approvals* UL/cUL File No. E157382, CE
Maximum OFF Current 1.5mA * To obtain the most current agency approval information, see the
Current Consumption 5mA typical Agency Approval Checklist section on the specific part number’s
(from 1/0 Bus) mAtypica web page.
Electrical Isolation 500vms .
(I/O busffield potential)
Heat Dissipation 1W max
OFF to ON Response 3ms
ON to OFF Response 3ms
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PX-149:

Sixteen-point, 24VDC Discrete Input Terminal

The PX-149 (type 1) DC Input Terminal provides sixteen electrically isolated 24VDC
sinking inputs with LED status.

General Specifications

Input LED Input LED
12 ® 109 Operating Temp 32to 131 °F (0 to 55 °C)
®®
24 % % 2:; 2400 Storage Temp -13 to 185 °F (-25 to 85 °C)
2112 8||4s Power Supply Relative Humidity 5% to 95%, non-condensing
=
Input 1 (% % ®outs — Environment Air No corrosive gases permitted
O
Input 2 Input 10 Mounting/ Orientation )
2) (0 o] g
Input 3 ©© Input 11 Restrictions 35mm DIN rail/None
@ @ Connect !
nputs T "ol iput 12 szl”éefp’y Vibration Conforms to EN 60068-2-6
Input 5 Input 13 common Conforms to EN 60068-2-27/
@ @ as terminal Shock EN 60068-2-29
power bus LT
Input 6 Input 14 . . Conforms to EN 61000-6-2/
6 4

Input 7 8 8 Input 15 Noise Immunity EN 61000-6-4
Input 8 Input 16 Protection Class IP20

CESN 12 x 100x 68.8 mm

LR e (R 140)) (0.47 x3.94 x 2.71 in)

Adjacent Mounting on
Terminal Specifications Bus Terminals with Power Yes, DC only
Inputs Per Terminal 16 Gl
Input Type Sinkin:
Pz P 9 Adjacent Mounting on Bus
Input Data Bytes Used 2-bytes Terminals without Power No
Requires external Contact
luié Faner Sauee 24VDC power source
Current Consumption .
(from Terminal Power Bus) NA Passes Terminal Bus Power | Yes
Operating Voltage Rating 24VDC (-15%/+20%) Passes PE Bus No
Peak Voltage Ratin 30vVDC
9 Ing Weight 60g (2.1 0z)
ON Voltage Level 11t0 30 VDC A A - UL/GUL File No. E157382. CE
OFF Voltage Level -3to +5VDC gency ~pprova’s c fe o. .
- * To obtain the most current agency approval information, see the
Minimum ON Current 2mA Agency Approval Checklist section on the specific part number’s
Maximum OFF Current 40mA web page.
Current Consumption .
(from 1/O Bus) 20mA typical
500Vms
Electrical Isolation (/0 busffield po-
tential)
Heat Dissipation 1W max
OFF to ON Response 3ms
ON to OFF Response 3ms
Status Indicators 1 6, indicates input
is ON
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PX-172-1:
Two-point, 120-230 VAC Discrete Input Terminal

Input 1 Input 2
DG
O ®

LED Input 1| @ & |LED Input 2

120- 120-
¢ 230VAC

230 VAC

L

Inputs Per Terminal

PE g“ 98 PE

Note: Terminal PX-908 is recommended to isolate terminal
power or use PX-970 to supply and isolate power.

Terminal Specifications

2

Input Type

NA

Input Data Bytes Used

1/4 byte (2-bits)

Input Power Source

Requires external
120-230 VAC power
source.

PX-908 terminal
recommended to
provide power to the
terminal power bus.

Current Consumption
(from Terminal Power Bus)

6mA typical

Operating Voltage Rating

120 to 230 VAC

Peak Voltage Rating 260VAC
ON Voltage Level 79 to 260 VAC
OFF Voltage Level 0 to 40 VAC
Minimum ON Current 250mA
Maximum OFF Current 500mA
Current Consumption )
(from 1/O Bus) 3mA typical
500Vms
Electrical Isolation (/0 bus/field
potential)
Heat Dissipation 1W max
OFF to ON Response 10ms
ON to OFF Response 10ms

Status Indicators

2, indicates input
is ON

Chapter 2: Specifications.

The PX-172-1 (type 2) DC Input Terminal provides two electrically isolated 120-230
VAC inputs with LED status. Intended for use with 4-wire, 3-wire and 2-wire devices.

General Specifications

Operating Temp

32to 131 °F (0 to 55 °C)

Storage Temp

-13 to 185 °F (-25 to 85 °Q)

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases
permitted

Mounting/ Orientation
Restrictions

35mm DIN rail/None

Vibration

Conforms to EN 60068-2-6

Shock

Conforms to EN 60068-2-27/
EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

IP20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(047 x3.94 x 271 in)

Adjacent Mounting

on Bus Terminals with | Yes, AC only

Power Contact

Adjacent Mounting on

Bus Terminals without | No

Power Contact

Passes Terminal Bus Yes

Power

Passes PE Bus Yes

Weight 60g (2.1 02)

Agency Approvals* UL/cUL File No. E157382, CE

* To obtain the most current agency approval information, see the
Agency Approval Checklist section on the specific part number’s

web page.
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- Chapter 2: Specifications

PX-172-2:

Two-point, 120 VAC/VDC Discrete Input Terminal
The PX-172-2 (type 2) DC Input Terminal provides two electrically isolated 120 VAC/

: VDC inputs with LED status. Intended for use with 4-wire, 3-wire and 2-wire devices.
v B
‘gg il o=
\ o B LED It 1| @ & |LED Input2 . General Specifications
ER 00 Operating Temp 32 to 131 °F (0 to 55 °C)
‘ ‘ r Storage Temp -13 to 185 °F (-25 to 85 °C)
\.T ¢/ 7 i put 117y @) neut2 Relative Humidity 5% to 95%, non-condensing
f= 72 / B
66 / ‘ 120 VAG/ 120 VAC/ Environment Air 2‘;&?{{:5 Ve gases
@ @“J , 9 vDC ®® vDC : : :
TN " ‘ 4'] Mounting/ Orientation 35mm DIN rail/None
=_ Wire Wi Restrictions
“JW@/ ov@q)ov
\ p}' Vibration Conforms to EN 60068-2-6
ER W PE PE Shock Conforms to EN 60068-2-27/|
“ W T (Ap @ EN 60068-2-29
BXI72 W Noise Immunit Conforms to EN 61000-6-2/
A0S - y EN 61000-6-4

Note: Terminal PX-908 is recommended to isolate terminal
power or use PX-970 to supply and isolate power.

Terminal Specifications

Inputs Per Terminal

2

Protection Class

IP20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(047 x3.94x 2.71 in)

Input Type

NA

Input Data Bytes Used

1/4 byte (2-bits)

Adjacent Mounting
on Bus Terminals with
Power Contact

Yes, 120 VAC/VDC only

Requires external

Adjacent Mounting on

Status Indicators

2, indicates input is

2_32 I Protos X Installation and 1I/O Manual, 1st Edition, Rev. |

120 VAC/VDC Bus Terminals without | No
power source. Power Contact
Input Power Source PX-908 terminal
recommended to Passes Terminal Bus
provide power to the o — Yes
terminal power bus.
Current Consumption 6mA typical Passes PE Bus Yes
(from Terminal Power Bus) Weiaht 600 @192
Operating Voltage Rating | 120 VAC/VDC g i 917 ¢
Peak Voltage Rating 140 VAC/VDC Agency Approvals UL/cUL File No. E157382, CE
ON Vo|tage Level 80 to 140 VAC/VDC * To obtain the most current agency approval infqumation, see thfe
OFF V0| tage Level 0 to 40 VAC/VDC /:/gezn;é/g,zpproval Checklist section on the specific part number’s
Minimum ON Current 250mA
Maximum OFF Current 500mA
Current Consumption .
(from 1/O Bus) 3mA typical
) ) 500Vms
Electrical Isolation (/0 bus/field
potential)
Heat Dissipation 1W max
OFF to ON Response 10ms
ON to OFF Response 10ms
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PX-244-1:

devices.

LED Output 1
LED Output 3| @ & |LED Output 4

Output 1 D G Output 2

A=—

&® & |LED Output 2

H

+24VDC

OV@@OV

Qutput 3 @ ® Output 4

Terminal Specifications

Chapter 2: Specifications.

Four-point, 0.5 A, 24VDC Discrete Output Terminal
The PX-244-1 (type 1) DC Output Terminal provides four 24VDC 0.5 A short-circuit
protected sourcing outputs with LED status. Intended for use with 3-wire and 2-wire

General Specifications

Operating Temp

32 to 131 °F (0 to 55 °C)

Storage Temp

-13 to 185 °F (-25 to 85 °C)

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases

permitted
Mounting/ Orientation | 5o rail/None
Restrictions
Vibration Conforms to EN 60068-2-6
el Conforms to EN 60068-2-27/

EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

1P20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(047 x3.94 x 2.71 in)

Status Indicators

4, indicates output
is ON

Outputs Per Terminal 4 Adjacent Mounting
Commons Per Terminal 2 on Bus Terminals with | Yes, DC only
Output Type Sourcing Power Contact
Output Data Bytes Used 1/2 byte (4-bits) Adjacent Mounting on
24VDC provided via Bus Terminals without | No
Output Power Source terminal power bus Power Contact
Current Consumption ) :
(from Load Voltage) 30mA typical ng;g? Terminal Bus Yes
Operating Voltage 24VDC ( -15%/+20%)
. 0.5 A per channel Passes PE Bus No
Maximum Load Current (Short-Circuit Weight 60g (2.1 02)
Protected) Agency Approvals* UL/cUL File No. E157382, CE
On Voltage Drop 04VDC @ 0.5 A gency Approv. ' ’
- * To obtain the most current agency approval information, see the
Maximum Lea kage Current 300mA Agency Approval Checklist section on the specific part number’s
Maximum Inrush Current 15A web page.
Maximum Short-Circuit 35v
Voltage
Resistive, inductive,
Load Type lamp
Current Consumption )
(from 1/O Bus) ImA typical
Reverse Voltage Protection No
. . 500Vms
Electrical Isolation (1/0 bus/field
potential)
Heat Dissipation 1W max
OFF to ON Response 100ms max
ON to OFF Response 20ms max
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PX-244-2:

LED Output 1
LED Output 3

Output 1

A=

LED Output 2

®0O0®
R00R

LED Output 4

Output 2

oV

©
S

ov

oV oV

Output 3

Lo ®
19— ©

Output 4

®
@

CES=Da

Four-point, 2A, 24VDC Discrete Output Terminal
The PX-244-2 (type 1) DC Output Terminal provides four 24VDC 2A short-circuit
protected sourcing outputs with LED status.

General Specifications

Operating Temp

32 to 131 °F (0 to 55 °C)

Storage Temp

-13 to 185 °F (-25 to 85 °()

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases
permitted

Mounting/ Orientation
Restrictions

35mm DIN rail/None

Vibration

Conforms to EN 60068-2-6

Shock

Conforms to EN 60068-2-27/
EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

1P20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(047 x 3.94 x 2.71 in)

Adjacent Mounting

on Bus Terminals with | Yes, DC only
i T — Power Contact
Terlnal Specifications AN RGIEY
Outputs Per Terminal 4 Bus Terminals without | No
Commons Per Terminal 4 Power Contact
Output Type Sourcing Easses Terminal Bus Ves
Output Data Bytes Used 1/2 byte (4-bits) ower
Outout P S 24VDC provided via Passes PE Bus No
utput Fower source terminal power bus Weight 60g (2.1 0z)
Current Consumptlon 30mA typical Agency Approvals* UL/cUL File No. E157382, CE

(from Load Voltage)

Operating Voltage

24VDC ( -15%/+20%)

Maximum Load Current

2A per channel
(Short-Circuit Protected)

Voltage

On Voltage Drop 0.14 VDC @ 2A
Maximum Leakage Current | 60mA
Maximum Inrush Current 35A
Maximum Short-Circuit 5oV

Load Type

Resistive, inductive, lamp

Current Consumption

(from 1/0 Bus) 9ImA typical
Reverse Voltage Protection Yes
: : 500Vms
Electrical Isolation (/O bus/field potential) |
Heat Dissipation 1W max

OFF to ON Response

160ms typ, 300ms max

ON to OFF Response

10ms min, 80ms max

Status Indicators

4, indicates output is ON

* To obtain the most current agency approval information, see the
Agency Approval Checklist section on the specific part number’s

web page.
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Chapter 2: Specifications.

PX-248:
Eight-point, 0.5 A, 24VDC Discrete Output Terminal

Signal LED
1

=

Signal LED
2

ey
VIR
o~

~ow

Output 2

Output

Output 1|
Output 3 22 26 Output 4

Connect
common (-)
to same

5 NG Output 6

Output

common
as terminal
power bus

Output 8

Terminal Specifications

7@1@

AR

Operating Temp

The PX-248 (type 1) DC Output Terminal provides eight 24VDC 0.5 A short-circuit
protected sourcing outputs with LED status.

General Specifications

32 to 131 °F (0 to 55 °C)

Storage Temp

-13 to 185 °F (-25 to 85 °()

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases
permitted

Mounting/ Orientation

35mm DIN rail/None

Restrictions
Vibration Conforms to EN 60068-2-6
Shock Conforms to EN 60068-2-27/

EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

IP20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(047 x3.94 x 271 in)

Adjacent Mounting

Outputs Per Terminal 8
Commons Per Terminal Field wired
Output Type Sourcing
Output Data Bytes Used 1-byte

Output Power Source

24VDC provided via
terminal power bus

Current Consumption
(from Load Voltage)

60mA + load typical

Operating Voltage

24VDC (-15%/+20%)

on Bus Terminals with | Yes, DC only
Power Contact
Adjacent Mounting on
Bus Terminals without | No
Power Contact
Passes Terminal Bus v
es
Power
Passes PE Bus No
Weight 70g (2.5 07)
Agency Approvals* UL/cUL File No. E157382, CE

Maximum Load Current

0.5 A per channel
(Short-Circuit

Protected)
On Voltage Drop 04 VDC @ 0.5 A
Maximum Leakage Current 300mA
Maximum Inrush Current 15A
Max. Short-Circuit Voltage 35V

Resistive, inductive,
Load Type |am|p ve, 1 uctivi
Current Consumption .
(from 1/O Bus) 18mA typical
Reverse Voltage Protection Yes

. . 500Vms

Electrical Isolation (/O bus/field potential)
Heat Dissipation 1TW max
OFF to ON Response 100ms max
ON to OFF Response 20ms max
Status Indicators ?S‘gﬂ'cates output

* To obtain the most current agency approval information, see the
Agency Approval Checklist section on the specific part number’s

web page.
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PX-249:

Sixteen-point, 0.5 A, 24VDC Discrete Output Terminal

Output LED (= Output LED
1 9
10
3 il
12
5 13
7 1‘%5 )
16
Output 1 Output 9 T
a2 ') Output 2 Output 10 L
X Output 3 Output 11
. ’ 1 If external
-, / Output 4 Output 12 POUer suepl.
e %&%@ f Output 5 Output 13~ common ()
lo same
o common
L X0) 4 Output 6 5 Output 14 :f,:zm:l
-
ej;s “ 4 Output 7 ® Output 15
-sss “»’ Output 8 Output 16
[

“3

The PX-249 (type 1) DC Output Terminal provides sixteen 24VDC 0.5 A short-circuit
protected sinking outputs with LED status.

General Specifications

Operating Temp

32to 131 °F (0 to 55 °C)

Storage Temp

-13 to 185 °F (-25 to 85 °()

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases
permitted

Mounting/ Orientation 35mm DIN rail/None
Restrictions

Vibration Conforms to EN 60068-2-6
Shock Conforms to EN 60068-2-27/

EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

IP20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(047 x3.94x 2.71 in)

Adjacent Mounting

: o L. on Bus Terminals with | Yes, DC only
Terminal Specifications Power Contact
Outputs Per Terminal 16 édja_Fent .M?unt.lr;;g on \
Commons Per Terminal Field wired Pg\ive(rer(rggfasctwn out | No
Output Type Sinking Passes Terminal Bus Ves
Output Data Bytes Used 2-bytes Power
Requires external Passes PE Bus N

Output Power Source 24VDC power source ne °

; eight 70g (2.5 0z2)
Current Consumption 35mA + load typical - C
(from Load Voltage) p Agency Approvals UL/cUL File No. E157382, CE

Operating Voltage

24VDC (-15%/+20%)

Maximum Load Current

0.5 A per channel
(Short-Circuit
Protected)

On Voltage Drop

0.12VDC @ 05 A

Maximum Leakage Current

75mA

Maximum Inrush Current

35A

Max. Short-Circuit Voltage

36V

Load Type

Resistive, inductive,
lamp

Current Consumption

(from 1/O Bus) 45mA typical
Reverse Voltage Protection | Yes

_ } 500Vms
Electrical Isolation (/0 bus/field

potential)

Heat Dissipation 1W max
OFF to ON Response 0.45 ms
ON to OFF Response 33 ms

Status Indicators

16, indicates output
is ON

* To obtain the most current agency approval information, see the
Agency Approval Checklist section on the specific part number’s

web page.
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Chapter 2: Specifications.

PX-272-1:
Two-point, 0-230 VAC/VDC Discrete Solid State Relay Output

Terminal
The PX-272-1 (type 2) Relay Output Terminal provides two 230 VAC/ VDC 0.3 A
outputs with LED status. Intended for use with 4-wire, 3-wire and 2-wire devices.

A=—
LED Output 1| @ | LED Output2 . General Specifications
00 Operating Temp 32 to 131 °F (0 to 55 °C)
Storage Temp -13 to 185 °F (-25 to 85 °C)
Output 1], 3y ()} Quteut2 Relative Humidity 5% to 95%, non-condensing
230 230 Environment Air g‘;&?&rgj Ve gases
e Q© Herre Mounting/ Orientation
E] R T 35mm DIN rail/None
WV @l Vibration Conforms to EN 60068-2-6
:.9_9 Shock Conforms to EN 60068-2-27/
. - EN 60068-2-29
90 Noise Immunity Eﬁng%%qggo 4EN 61000-6-2/
N Protection Class IP20
Note: Terminal PX-908 is recommended to isolate terminal Dimensions (WxHxD) 12 x 100 x 68.8 mm
bu2T 7 s X 9700 Unply e slie oo (047 x 3.94 x 2.71 in)

Adjacent Mounting

Terminal Specifications ) ]
on Bus Terminals with | Yes, 230 VAC/VDC only

Outputs Per Terminal 2 Power Contact
Commons Per Terminal 2 Adjacent Mounting on

Solid State Relay ; :
Output Type (DC sourcing only) Bus Terminals without | No
Output Data Bytes Used | 1/4 byte (2-bits) Power Contactl

30 VACNDC Sed Vi Passes Terminal Bus Yes
Output Power Source VAC/VDC provided via | |power

_ terminal power bus P PEB v
Current Consumption ON resist 100 BIFHED [FIE U es
(from Terminal Power (+ ad - nce max mV) | |Weight 559 (1.9 02)
Bus) Agency Approvals* UL/cUL File No. E157382, CE
Operating VoItage (ODtg 12 ggH\S\CNDC * To obtain the most current agency approval information, see the
5 " Agency Approval Checklist section on the specific part number’s
Maximum Load Current | 0.3 A per point Wweb page.
Maximum Leakage < 1mA (off state)
: 0.5 A for 20s, 1.5 A for
Maximum Inrush Current | 155 |
. 2.1V, typica
Contact Resistance 32V max.
Surge Voltage Protection | From 400VAC
Load Type Resistive, inductive
Current Consumption
(from I/O Bus) 10mA
i ] 500Vms

Electrical Isolation (/0 bus/field potential)

2500VDC (1 min.)
Heat Dissipation 1W max
Switch-ON Time 4t0 6 ms
Switch-OFF Time 0.05 to 0.1 ms
Switch-ON Delay 320ms
Switch-OFF Delay 6.2 ms
Status Indicators 2, indicates output is ON
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PX-272-2:
Two-point, 230VAC / 30VDC Discrete Relay Output Terminal

A=

The PX-272-2 (type 2) Relay Output Terminal provides two 230VAC / 30VDC 5A
outputs with LED status. Intended for use with 4-wire, 3-wire and 2-wire devices.

Terminal Specifications

LED Output 1@ @ | |LED Output 2 Outputs Per Terminal 2
88 Commons Per Terminal 2
SPST Relay, normally open
Output1| 7 Output 2 Output Type contact (DC sourcing only)
230VAC 230VAC Output Data Bytes Used 1/4 byte (2-bits)
or o 230VAC/30VDC provided via
3voe | £ 30vDC Output Power Source terminal power bus

3-
W% ov

5
6
P
eer

L

Note: Terminal PX-908 is recommended to isolate terminal

power or use PX-970 to supply and isolate power.

General Specifications

Operating Temp

32 to 131 °F (0 to 55 °C)

Storage Temp

-13to 185 °F (-25 to

85 °C)
. . 1 5% to 95%, non-
Relative Humidity condensing
: . No corrosive gases
EnV|ror?ment Air permitted
Mounting/
Orientation 35mm DIN rail/None
Restrictions
Vibration §?6nforms to EN 60068-
Conforms to EN 60068-
Shock 2-27/

EN 60068-2-29

Conforms to EN 61000-

Noise Immunity 6-2/
EN 61000-6-4
Protection Class IP20

Dimensions
(WxHxD)

12 x 100 x 68.8 mm
(047 x3.94 x 2.71 in)

on Bus Terminals

Adjacent Mounting

Yes, 230VAC or 30VDC

with Power Contact only
Adjacent Mounting
on Bus Terminals No
without Power
Contact
Passes Terminal Bus v

es
Power
Passes PE Bus Yes
Weight 859 (3.0 02)

Agency Approvals* | ¢

UL/cUL File No. E157382,

2-38

Current Consumption
(from Terminal Power Bus)

(ON resistance typ 2.4V,
max 3.2 V) + load

Operating Voltage

230VAC/30VDC

Maximum Load Current

5A per point

Maximum Load Current
with Resistive Load

AC: 5A @230VAC, 1250VA
DC: 5A @ 30VDC, 150W

Maximum Load Current
with Inductive Load, cosine
= 04, L/R=7ms

AC: 2A @230VAC
DC: 2A @ 30VDC

Minimum Load
(approximate)

10mA @ 5VDC (as supplied)
100mA @ 20VDC

(after approx. = 100mA has
been switched at least once)

Load Type

Resistive, inductive, lamp

Switching Times

Reaction Time: 10ms max.
Release Time; 4ms max.
Bounce Time: 5ms max.

Contact Material

Silver Cadmium Oxide

Current Consumption
(from 1/O Bus)

80mA

Electrical Isolation

500Vms
(1/O bus/field potential)
2500VDC (1 min.)

Heat Dissipation 1W max
Switching Frequency at .

Maximum Contact Load 10/minute
Maximum Contact < 30mV
Resistance i

Minimum Insulation 100MV @ 500VDC
Resistance

Mechanical Operating Life

20,000,000 switching operations

Electrical Operating Life

Minimum 100,000 switching
operations with resistive loads

Test Voltage Between Open
Contacts

750V for 1 minute

Status Indicators

2, indicates output is ON

* To obtain the most current agency approval information, see the Agency
Approval Checklist section on the specific part number’s web page.
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PX-549:

Chapter 2: Specifications.

Eight inputs/Eight outputs, 24VDC Discrete Input/Output

Terminal

The PX-549 (type 1) DC Input/Output Terminal provides eight 24VDC inputs and
eight 24VDC 0.5 A outputs with reverse polarity protection and LED status.

eULED JupuLED Terminal Specifications
21® ®| |10 .. "
g 88 123; Inputs/Outputs Per Terminal gzg‘lfr'g?] éngl‘jtt;lfts
6| ® Q|14 "
Input178 C% % 16150utput1 Data Bytes Used :II:Eill‘;z Eglﬁ%tjzsé
f w00l inpuyOutput Power Source | SRS
o ’4 v npu utpu - -
i i v 4 | ot ®o _— Operating Voltage Rating 24VDC (-15%/+20%)
LB ] npu utpul -
: Y ®® Current Consumption .
aa Wwﬁg f s [ o oupts (from 1/O Bus) 25mA typical
o me ; Current Consumption .
i Input 6 Output 6 U
ii e % % oupt7 (from Terminal Power Bus) ;(S)(r)n\f + load typical
o ms
&& oS _1@) @ Electrical Isolation (/0 bus/field
45 y e potential)
o sl Heat Dissipation 1W max
o et Status Indicators -
Input Specifications
e i 30VDC
General Specifications el Vs (il
; . . ON Voltage Level 15 to 30 VDC
Operating Temp 32 to 131 °F (0 to 55 °C) OFF Voltage Level 1o 5 VDC
Storage Temp -13 to 185 °F (-25 to 85 °C) MinimumgON Current Ty
Relative Humidity 5% to 95%, non-condensing Mini OFF C n 20mA
- . No corrosive gases UM urren m
Environment Air permitted Current Consumption 3mA typical
Mounting/ Orientation | 35 v\ rail/None (from 1/O Bus)
Restrictions OFF to ON Response 3ms
Vibration Conforms to EN 60068-2-6 ON to OFF Response 3ms
Shock Conforms to EN 60068-2-27/ Output Specifications

EN 60068-2-29

Conforms to EN 61000-6-2/

Max. Load Current per

0.5 A (Short-Circuit

Noise Immunity EN 61000-6-4 Output Protected)
Protection Class IP20 On Voltage Drop 0.14 VDC @ 2A

. . 12 x 100 x 68.8 mm Maximum Leakage Current | 5mA
D|rT1enS|ons (WX_HXD) (047 x3.94x2.71 in) Maximum Inrush Current 2A
Adjacent Mounting Maximum Short-Circuit 45y
on Bus Terminals with | Yes, DC only Voltage >
Power Contact Resistive, inductive,
Adjacent Mounting on Load Type lamp
EUS Ter(r:nlnslstwmhout No Reverse Voltage Protection | Yes
Pg:;:; Tgrr:n?rgal Bus OFF to ON Response 50ms
Power ves ON to OFF Response 75ms
Passes PE Bus No * To obtain the most currer_7t agency approval infqr_mation, see the
Weight 60g (2.1 02) ;\gggcy Approval Checklist section on the specific part number’s web
Agency Approvals* UL/cUL File No. E157382, CE '
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- Chapter 2: Specifications

Analog Terminals

PX-302:
Two-channel, 4-20 mA Analog Input Terminal
== o The PX-302 (type 3) Analog Input Terminal provides two electrically isolated 4-20
..ﬁ" mA inputs with 12-bit resolution and Run and Error LED status.
o] General Specifications
LEDRu 1| & & |LEDRun2 Operating Temp 32'to 131 °F (0 to 55 °C)
LEDEMrt| @ @ LEDErr2 Storage Temp -13 to 185 °F (-25 to 85 °C)
b . %'S +('5"§ -5 Relative Humidity 5% to 95%, non-condensing
| — e W -) 2000 : . No corrosive gases
R I I | g Environment Air permitted
¢ (ko ‘ ‘ Mounting/ Orientation | 5o oo
ﬁ . “@)‘ i coe Restrictions
“ﬁ}i 3@2 / Z%E:E::fe Lsm sde Z%%":e::?e Vibration Conforms to EN 60068-2-6
L f Conforms to EN 60068-2-27/
T @1 Shock EN 60068-2-29
P : : Conforms to EN 61000-6-2/
%ﬂ?sz Noise Immunity EN 61000-6-4
Ll Protection Class 1P20

Dimensions (WxHxD) (102_4’(71)(02.;4653;??”)

Adjacent Mounting

1
: T on Bus Terminals with | Yes
Terminal Specifications Power Contact

Number of Channels 2
Input Ranges 410 20 mA Adjacent Mounting on
Resolution 12 bits Bus Terminals without | Yes
Input Type External ground reference Power Contact
Data Format Decimal: 0-32767 Peases Tammingl Bus "
PX-MOD: 4-bytes input Power
Data Bytes Consumed PX-TCP1/TCP2: 8-bytes Passes PE Bus No
in/ 8-bytes out (not used) -
Input Power Source Loop power external Weight 70g 2.5 02)
Current Consumption Agency Approvals* UL/cUL File No. E157382, CE
(from Termlnal Power NA * To obtain the most current agency approval information, see the
BUS) Agency Approval Checklist section on the specific part number’s web
Input Impedance 50V internal resistor page.
Absolute Max Ratings 35VDC surge
Conversion Time Approx. 2ms LED Status
Full Scale Calibration 0 LED LED ON LED OFF
Error + 0.3% of full scale Watchdog-timer
Current Consumption . Normal overflow if no data
(from 1/O Bus) P 60mA Green LED: RUN Operation transmitted within
500Vms . ] WD set time.
Electrical Isolation ) ; . Broken wire or
(170 bus/field potential) FE{Eg(ID_ED current is > Normal Operation
Heat Dissipation 1W max 21.5 mA
Status Indicators 4, see LED Status chart
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PX-304:

Four-channel, 4-20 mA Analog Input Terminal
The PX-304 (type 1) Analog Input Terminal provides four electrically isolated

® Q|| Run2
Q Q|| Error2
® Q|| Rund
® Q|| Emord

‘)
1 Wire
Terminate

shields at
signal

+24V +24V

Connect
power supply
common (-)

to same common
as terminal power bus

Terminal Specifications

source

In3 | In4

+24V +24V
PX-304

4-20 mA inputs with 12-bit resolution and Run and Error LED status.

General Specifications

Operating Temp

32to 131 °F (0 to 55 °C)

Storage Temp

-13 to 185 °F (-25 to 85 °C)

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases
permitted

Mounting/ Orientation
Restrictions

35mm DIN rail/None

Vibration

Conforms to EN 60068-2-6

Shock

Conforms to EN 60068-2-27/
EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

IP20

Dimensions (WxHxD)

12 x 100 x 68.8 mm

Number of Channels 4 : : (047x394x2.71in)
Input Ranges 41020 mA Adjacent Mounting
e 12 bits 8n BusCTermlnaIs with | Yes, DC only
ower Contact

Input Type Single-ended
Data Format Decimal: 0-32767 Adjacent Mounting on

PX-MOD: 8-bytes input Bus Terminals without | No

: P Power Contact

Data Bytes Consumed ?X‘ECP1/TC'?21 b .

oﬁ; (ﬁt(ftsl;;‘é d?_ ytes Passes Terminal Bus Ves

. - Power

24VDC provided via
Input Power Source terminal power bus Passes PE Bus No
Current Consumption -
(from Terminal Power Load Weight 759 (2.6 0z)
Bus) Agency Approvals* UL/cUL File No. E157382, CE
Input Impedance < 85V * To obtain the most current agency approval information, see the
AbSO|U te Max Ra tings 30VDC Agency Approval Checklist section on the specific part number’s

surge web page.
Conversion Time Approx. 2ms
Etjrl(INScale Calibration + 0.3% of full scale LED Status
Current Consumption 85mA LED LED ON LED OFF i
(from 1/O Bus) m Watchdog-timer
Normal overflow if no data
. . 500Vms reen LED: RUN . p .

Electrical Isolation (1/0 bus/field potential) ClE UNJ' Operation wgssgltttﬁgewﬂhm
Heat Dissipation 1W max Red LED: Broken wire or .
Status Indicators 8, see LED Status chart ERROR i“goegtrﬁA Normal Operation
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PX-308:
Eight-channel, 4-20 mA Analog Input Terminal

Run
Run
Run
Run

Terminal Specifications

® Q|| Run
® Q|| Run
® || Run
® Q|| Run

~cw—
SIS F SN

® 0 20v00
Supply
In7 I8 Connect
power supply
O] common
to same
common (-)
PX-308 as terminal

power bus

The PX-308 (type 1) Analog Input Terminal provides eight electrically isolated 4-20
mA inputs with 12-bit resolution and Error LED status.

General Specifications

Operating Temp

32to 131 °F (0 to 55 °C)

Storage Temp

-13 to 185 °F (-25 to 85 °()

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases
permitted

Mouf‘t'.”g/ Orientation 35mm DIN rail/None
Restrictions

Vibration Conforms to EN 60068-2-6
Shock Conforms to EN 60068-2-27/

EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

IP20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(047 x3.94 x 2.71 in)

Adjacent Mounting
on Bus Terminals with

Yes, DC only

Input Power Source

Requires external
24VDC power

§ source
Current Consumption
(from Terminal Power Load
Bus)
Input Impedance < 85V
Absolute Max Ratings 30VDC surge
Conversion Time Approx. 4ms

Full Scale Calibration
Error

+ 0.3% of full scale

Current Consumption

(from 1/O Bus) 105mA
_ . 500Vms
Electrical Isolation (I/O bus/field
potential)
Heat Dissipation 1W max

Status Indicators

8, Red: Error, broken
wire or current is >
20.8 mA

Number of Channels 8 Power Contact
Input Ranges 4t0 20 mA Adjacent Mounting on
Resolution 12 bits Bus Terminals without | No
Input Type Single-ended Power Contact
Data Format Decimal: 0-32767 Passes Terminal Bus Yes
PX-MOD: 16-bytes Power
input Passes PE Bus No
Data Bytes Consumed | PX-TCP1/TCP2: Weight 759 (2.6 0z)
32-bytes in/32- A A Is* UL/cUL File No. E157382, CE
bytes out (not used) gency Approvals /cUL File No. ,

* To obtain the most current agency approval information, see the
Agency Approval Checklist section on the specific part number’s

web page.
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PX-312:

Two-channel, -10 to +10 VDC Analog Input Terminal
The PX-312 (type 3) Analog Input Terminal provides two electrically isolated -10 to

» .l,.u"‘“ +10 VDC inputs with 12-bit resolution and LED status.
e e
Px312 General Specifications
HEDRunT g g HEDRin2 Operating Temp 32 t0 131 °F (0 to 55 °C)
Storage Temp -13 to 185 °F (-25 to 85 °C)
Relative Humidity 5% to 95%, non-condensing
a g No corrosive gases
v Enwror?ment Alr . permitted 9
Mounting/ Orientation | 5.~y rail/None
g Restrictions
%G Vibration Conforms to EN 60068-2-6
Ground % Ground ek Conforms to EN 60068-2-27/
Sion® | |sng s e oc EN 60068-2-29
. . Conforms to EN 61000-6-2/
ot Noise Immunity EN 61000-6-4
e Protection Class IP20
i Dimensions (WxHxD) | 12100 x 688 mm

(047 x 3.94 x 2.71 in)

Adjacent Mounting
on Bus Terminals with | Yes
Power Contact

Adjacent Mounting on

o H
g T Bus Terminals without | Yes
Terminal Specifications Power Contact

Number of Channels 2 Eg—‘\zgf Terminal Bus No
-10 to +10 VDC
PUE eI 7 bi$s+ Passes PE Bus No
Resolution (11 bits between 0-10 Weight 70g (2.5 0z)
E’Egr)nal o Agency Approvals* UL/cUL File No. E157382, CE
InPUt Type referencg * To obtain the most current agency approval information, see the
i - Agency Approval Checklist section on the specific part number’s
Data Format ?S;%‘;l 32767 to web page.
PX-MOD: 4-bytes input
Data Bytes Consumed P >§'TCP1/TCP2¢ 8-bytes
8-bytes out (not used)
Input Power Source Voltage source external
Current Consumption
(from Terminal Power NA
Bus)
Input Impedance > 200kV
Absolute Max Ratings 35VDC surge
Conversion Time Approx. 2ms
Full Scale Calibration 4 0.3% of full scale
Error
Current Consumption
(from 1/O Bus) 65mA
. . 500Vms
Electrical Isolation (/0 bus/field potential)
Heat Dissipation 1W max
. 2, indicates I/O Bus
Status Indicators activity
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PX-314:

Four-channel, -10 to +10 VDC Analog Input Terminal
The PX-314 (type 1) Analog Input Terminal provides four electrically isolated -10 to
+10 VDC inputs with 12-bit resolution and LED status.

General Specifications

i § § i Operating Temp 32 to 131 °F (0 to 55 °C)
un un
00 Storage Temp -13 to 185 °F (-25 to 85 °C)
Int ~ In2 Relative Humidity 5% to 95%, non-condensing
Environment Air g‘:r;?ggj've gases
o0 60| Teminate MOUIrlti!’lg/ Orientation 35mm DIN rail/None
@ @ tomee Restrictions
| Vibration Conforms to EN 60068-2-6
OO Conforms to EN 60068-2-27/
2avoc Sl EN 60068-2-29
Connec ) . . Conforms to EN 61000-6-2/
‘c’gﬁf“'fni‘ff)‘y Noise Immunity EN 61000-6-4
samecomman | oxans Protection Class 1P20

. . 12 x 100 x 68.8 mm
Dimensions (WxHxD) (047 x 394 x 2.71 in)

: SE— Adjacent Mounting
Terminal Specifications on Bus Terminals with | Yes, DC only

Number of Channels 4 Zc&wer CtC)'r\1/'|cact -
Input Ranges -10 to +10 VDC Jjacent viounting on
B g 12 bits Bus Terminals without | No
Resolution (11 bits between 0-10 Power Contact
VDQ) Easses Terminal Bus Yes
Input Type Single-ended et
Data Format Decimal: -32767 to Passes PE Bus No
M) FEINE! +32767 Weight 759 (2.6 02)
PX-MOD: 8-bytes input Agency Approvals* UL/cUL File No. E157382, CE
PX-TCP1/TCP2: 16-bytes
Data Bytes Consumed in/1 6—bytes out (noty-t * To obtain the most current agency approval information, see the
used) Agency Approval Checklist section on the specific part number’s
Input Power Source Voltage source external web page.
Current Consumption
(from Terminal Power NA
Bus)
Input Impedance > 130kV
Absolute Max Ratings 30VDC surge
Conversion Time Approx. 2ms
Full Scale Calibration + 0.3% of full scale
Error
Current Consumption
100mA
(from 1/O Bus) 00m
. . 500Vms
Electrical Isolation (/0 bus/field potential)
Heat Dissipation 1W max
. 4, indicates 1/0O Bus
Status Indicators activity
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PX-318:

Eight-channel, -10 to +10 VDC Analog Input Terminal
The PX-318 (type 1) Analog Input Terminal provides eight electrically isolated -10 to
+10 VDC inputs with 12-bit resolution and LED status.

= General Specifications
g Q| R 2 Operating Temp 32 to 131 °F (0 to 55 °C)
@R b Storage Temp -13 to0 185 °F (-25 to 85 °C)
il 2 2000 Relative Humidity 5% to 95%, non-condensing
upply . N -
1 G = Environment Air g;;?{{:j've gases
3 Ind Mounting/ Orientation ;
avos ® ® R 35mm DIN rail/None
= T s Vibration Conforms to EN 60068-2-6
o
source Conforms to EN 60068-2-27/
©o Comest Sek EN 60068-2-29
o Noise Immunity ENei000 64
oears | P Protection Class IP20
12 x 100 x 68.8 mm

Dimensions (WxHXD) | (047 x3.94 x 271 in)
Adjacent Mounting

Terminal Specifications on Bus Terminals with | Yes, DC only
Power Contact

Number of Channels 8 Adjacent Mounting on
Input Ranges -10to +10 VDC Bus Terminals without | No
] 12 bits Power Contact

Resolution (11 bits between 0 to Passes Terminal Bus
10 VDC) Power Yes

Input Type gng|e-f;hfi|363217|7 - Passes PE Bus No

Data Format et 0 Weight 759 (2.6 02)
PX-MOD: 16-bytes input Agency Approvals* UL/cUL File No. E157382, CE
PX-TCP1/TCP2: 32-bytes * To obtain the most current agency approval information, see the

Data Bytes Consumed in/32-bytes out (not Agency Approval Checklist section on the specific part number’s
used) web page.

Input Power Source Voltage source external

Current Consumption

(from Terminal Pwr Bus)| "
Input Impedance > 130kV
Absolute Max Ratings | 30VDC surge
Conversion Time Approx. 4ms
Full Scale Calibration 4 03% of full scale
Error
Current Consumption
(from I/O Bus) 140mA

. . 500Vms
Electrical Isolation (/0 bus/field potential)
Heat Dissipation 1W max

8, indicates I/O Bus

Status Indicators activity
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PX-322-1:
Two-channel RTD Input Terminal

Number of Channels

3- + + 2.
Wire Wire
RTD RTD
RLT RL2 Connect
@ two wires
to one side
of a 2-wire
-R1 -R2 RTD
Shld Shid

Terminal Specifications
2

LED Run 1
LED Error 1

LED Run 2
LED Error 2

S

EE==R.

Range -200 to 850 °C
Resolution 0.1 °C per digit
Input Type PT100

Data Bytes Consumed

PX-MOD: 4-bytes input

PX-TCP1/TCP2: 8-bytes
in/8-bytes out (not used)

Connection Method

2-wire or 3-wire (3-wire
default)

Electrical Isolation

Power Supply Via 1/0 Bus
Conversion Time Approx. 250ms
Measuring Current 5mA typical
Linearity Error <+ 1°C
Current Consumption
(from 1/0 Bu) 60mA

500Vms

(1/0 bus/field potential)

Heat Dissipation

TW max

Status Indicators

4, see LED Status chart

The PX-322-1 (type 3) RTD Input Terminal provides two PT100 RTD inputs with full
linearization and LED status.

General Specifications

Operating Temp

0to 55°C

Storage Temp

-25to0 85 °C

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases
permitted

Mounting/ Orientation
Restrictions

35mm DIN rail/None

Vibration

Conforms to EN 60068-2-6

Shock

Conforms to EN 60068-2-27/
EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

1P20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(047 x3.94 x 271 in)

Adjacent Mounting

on Bus Terminals with | Yes
Power Contact
Adjacent Mounting on
Bus Terminals without | Yes
Power Contact
Passes Terminal Bus N
o
Power
Passes PE Bus No
Weight 70g (2.5 oz)
Agency Approvals* UL/cUL File No. E157382, CE

* To obtain the most current agency approval information, see the
Agency Approval Checklist section on the specific part number’s

web page.

LED Status

LED LED ON LED OFF
Watchdog-timer
Green LED: Normal overflow if no data
RUN Operation transmitted within
. WD set time.
Red LED: Sensor fault, e.g.
ERROR broken wire No Error
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PX-324-1:
Four-channel RTD Input Terminal

= ' The PX-324-1 (type 3) RTD Input Terminal provides four PT100 RTD inputs with full
y linearization and LED status.

A =2—
PX-324-1 .pe .
Dot | @ @ | LED Eror2 . General Specifications
LEDErmor3| ® ® |LED Errors Operating Temp 010 55°C
Storage Temp -25 t0 85 °C
ES 65 + 2 Relative Humidity 5% to 95%, non-condensing
Wire . : No corrosive gases
- }P RTD Envi ror?ment Alr ' permitted
+R3 +Re o Vibration Conforms to EN 60068-2-6
®0 Shock Conforms to EN 60068-2-27/
EN 60068-2-29
-R3 R4 . q Conforms to EN 61000-6-2/
Noise Immunity EN 61000-6-4
Protection Class IP20
e 12 x 100 x 68.8 mm

Dimensions (WxHXD) | (047 394 x 271 in)
Adjacent Mounting

Terminal Specifications on Bus Terminals with | Yes

Power Contact
Number of Channels | 4 Adjacent Mounting on

Range ~200 o 850 °C Bus Terminals without | Yes
Resolution 0.1 °C per digit Power Contact
Input Type PT100 Passes Terminal Bus No
PX-MOD: 8-bytes input EOWGI‘ PR N
Data Bytes Consumed| PX:TCP1/TCP2: 16-bytes asses Tt bus o
vt in/1 c?-bytes out (not Weight 70g (2.5 0z)
used) A * -

- - gency Approvals UL/cUL File No. E157382, CE
Connection Method 2-wire * To obtain the most current agency approval information, see the
Power Supp|y Via I/0O Bus Agency Approval Checklist section on the specific part number’s
Conversion Time Approx. 250ms web page.

Measuring Current 5mA typical
Linearity Error <+1°C

Current Consumption

(from 1/O Bus) 60mA
. . 500Vms
Electrical Isolation (/0 bus/field potential)
Heat Dissipation 1W max
Status Indicators 4, red, sensor fault
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PX-332-J:
Two-channel Type J Thermocouple Input Terminal

The PX-332-J (type 3) Thermocouple Input Terminal provides two Type J
thermocouple inputs with full linearization, cold-junction compensation, and LED

status.
Fe= General Specifications
PX-332-J Operating Temp 0to 55 °C
LLEEDDET:)'S g g ig ::Zrzz Storage Temp -25 10 85 °C
Relative Humidity 5% to 95%, non-condensing
+TCH +TC2 . . No corrosive gases
® @ = ’E;]VlronminéA'r ] permitted
ounting/ Orientation .
162 -T2 Restrictions 35mm DIN rail/None
@ ® For grounded Vibration Conforms to EN 60068-2-6
;"hffu’&"ﬂ?l Shock Eﬁngggrgg_?zEgN 60068-2-27/
exceed +2V _A_
@L? Noise Immunity gﬁngﬁ’ggg_gf 4EN 61000-6-2/
Protection Class 1P20
. . 12 x 100 x 68.8 mm
Thermocouple Dimensions (WxHxD) :
e xtension wire
LS reeézrr?rr?endez (047 x3.94 x 2.71 in)

Adjacent Mounting
on Bus Terminals with | Yes
Power Contact

Adjacent Mounting on

Terminal Specifications Bus Terminals without | Yes

Power Contact

Number of Channels | 2 Passes Terminal Bus N
Range -100 to 1200 °C Power °
Resolution 0.1 °C per digit Passes PE Bus No
Input Type Type J thermocouple Weight 70g (2.5 0z)

PX-MOD: 4-bytes input Agency Approvals* UL/cUL File No. E157382, CE
Data Bytes Consumed P )78-[%'31/1— CP% 8_2ytes * To obtain the most current agency approval information, see the

n, ytes out (no Agency Approval Checklist section on the specific part number’s

used)
) 2-wire (Thermocouple
Connection Method extension wire

Ve OB [ LlEDStatus |
Power Supply Via 1/0 Bus LED Status

web page.

Conversion Time Approx. 250ms LED LED ON stDt?]ZF ,

: - atchdog-timer
Measuring Current >MA ;typ|cal . Green LED: Normal overflow if no data
Linearity Error + 0.5% (relative to full RUN Operation transmitted within

scale value) WD set time
Current Consumption : .
65mA Red LED: Sensor fault, e.g.
(from 1/O Bus) 5031\/ ERROR broken wire 9 No Error
ms

Electrical Isolation (/O bus/field potential) |
Heat Dissipation 1W max
Status Indicators 4, see LED Status chart

2 48 I Protos X Installation and 1I/O Manual, 1st Edition, Rev. |


https://cdn.automationdirect.com/static/manuals/pxuserm/pxuserm.html

Chapter 2: Specifications.

PX-334-J:
Four-channel Type J Thermocouple Input Terminal
The PX-334-J (type 3) Thermocouple Input Terminal provides four Type J

thermocouple inputs with full linearization, cold-junction compensation, and LED
status.

[?I_‘_r .o .
General Specifications
oo olwem:  fOpentnglemp {005
Storage Temp -25t0 85 °C
8 6 N Relative Humidity 5% to 95%, non-condensing
Environment Air g;r%?trtrgj Ve gases
_TC2 -TC2 — Mounting/ Orientation 35mm DIN rail/None
shild Restrictions
- source Vibration Conforms to EN 60068-2-6
= Conforms to EN 60068-2-27/,
O] frooueee, Shock EN 60068-2-29
diffe tial . . -6-
763 _TC4 Shoud not Noise Immunity g'?lng%rgg’%o 4E N 61000-6-2/
exceed £2V =
Thermocouple Protection Class 1P20
PX-334-J P
S rcommnded Dimensions (WxHxD) 2é4)(71xogg46f'g_;}'?n)

Adjacent Mounting
on Bus Terminals with | Yes

Terminal Specifications Power Contact _
Adjacent Mounting on
Number of Channels | 4 Bus Terminals without | Yes

Range -100 to 1200 °C Power Contact

Resolution 0.1 °C per digit Passes Terminal Bus No

Input Type Type J thermocouple Power
PX-MOD: 8-bytes input Passes PE Bus No

Data Bytes PX-TCP1/TCP2: 16-bytes Weight 70g (2.5 0z)

Consumed in/1 OEIS)-bytes out (not Agency Approvals* UL/cUL File No. E157382, CE
use

* To obtain the most current agency approval information, see the

2-wire (Thermocouple Agency Approval Checklist section on the specific part number’s

Connection Method | extension wire

recommended) web page.
Power Supply Via /O Bus
Conversion Time Approx. 250ms

Measuring Current 5mA typical
Linearity Error + 0.5% (relative to full

scale value)
Current Consumption
(from 1/O Bus) 75mA
. . 500Vms
Electrical Isolation (1/O bus/field potential)
Heat Dissipation 1W max

4, red, sensor fault/

Status Indicators broken wire
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PX-332-K:
Two-channel Type K Thermocouple Input Terminal

The PX-332-K (type 3) Thermocouple Input Terminal provides two Type K
thermocouple inputs with full linearization, cold-junction compensation, and LED

status.
= General Specifications
PX-332:K Operating Temp 0to 55 °C
LEDRun 11 @9 G |LED Run 2 Storage Temp -25 10 85 °C
LEDEror) @) &) LED Eror2 Relative Humidity 5% to 95%, non-condensing
qerae Environment Air g‘:rr%?{{gj've gases
Mounting/ Orientation | 5o rail/None
_1C2 -TC2 Restrictions
4 For grounded Vibration Conforms to EN 60068-2-6
thermocouples o
G [shock S
(%(? exceed £2V Noise Immunity Eﬁn&‘ﬁ)ggg}ng 61000-6-2/
Protection Class IP20
O8| " mamne Dimensions (WxHXD) | (52536, 2 71 m)
LTy recommended Adjacent Mounting

on Bus Terminals with | Yes
Power Contact
Adjacent Mounting on

Terminal Specifications Bus Terminals without | Yes

Power Contact
Wby of Cliarne = Passes Terminal Bus
Range -100 to 1370 °C Byt No
Resolution 0.1 °C per digit Passes PE Bus No
Input Type Type K thermocouple Weight 70g (2.5 0z)
PX-MOD: 4-bytes input Agency Approvals* UL/cUL File No. E157382, CE
Data Bytes Consumed FX_BTCbP1/TCP%: 8_2ytes * To obtain the most current agency approval information, see the
in/8-bytes out (no Agency Approval Checklist section on the specific part number’s
used) web page.
) 2-wire (Thermocouple
Connection Method extension wire
recommended)
Power Supply Vi VO Bus. LED Status
onversion |ime rox. ms
: PPIOX. 2 LED LED ON LED OFF
Measuring Current 5mA typical Watchdog-ti
— + 0.5% (relative to full . atcndog-timer
Linearity Error I val Green LED: Normal overflow if no data
: scale value) RUN Operation transmitted within
Current Consumption | o\ WD set time.
(from 1/O Bus) =50VimS Red LED: Sensor fault, e.g. No Error
Electrical Isolation (1/O bus/field potential) | ERROR broken wire
Heat Dissipation 1W max
Status Indicators 4, see LED Status chart
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PX-334-K:
Four-channel Type K Thermocouple Input Terminal

- The PX-334-K (type 3) Thermocouple Input Terminal provides four Type K
fﬁ (ﬂ,.u“‘ thermocouple inputs with full linearization, cold-junction compensation, and LED
it status.

E_‘_r .. .
General Specifications
tEg E"ml ®® ig EWE Operating Temp 0to0 55 °C
mor 1| Q@ & rror Storage Temp 2510 85 °C
45 ﬂé R Relative Humidity 5% to 95%, non-condensing
c c No corrosive gases
Environment Air permitted
—Tc2 -Te2 Mounting/ Orientation ;
@ 6\ I:{;Télnaa:e Restrictions 35mm DIN rail/None
Soums Vibration Conforms to EN 60068-2-6
+TC3 +TC4
u Conforms to EN 60068-2-27
B B framm, Shock N Some 536 !
differential
n . . Conforms to EN 61000-6-2/
= ooy Noise Immunity EN 61000-6-4
Protection Class IP20
PXBK | e o 12 x 100 x 68.8 mm
MY recommended Dimensions (WxHxD) (047 x 3.94 X.2.71 in)
- — Adjacent Mounting
Terminal Specifications on Bus Terminals with | Yes
Number of Channels | 4 R%Wer Cto;;]/il:aCt -
2100 to 1370 °C ljacent Mounting on
sl - S LS Bus Terminals without | Yes
Resolution 0.1 °C per digit Power Contact
Input Type Type K thermocouple Passes Terminal Bus No
PX-MOD: 8-bytes input Power
Data Bytes PX-TCP1/TCP2: 16-bytes Passes PE Bus No
Consumed g]s/;c%—bytes out (not Weight 70g (2.5 02)
' 2-wire (Thermocouple Agency Approvals* UL/cUL File No. E157382, CE
Connection Method extension wire * To obtain the most current agency approval information, see the
recommended) Agency Approval Checklist section on the specific part number’s
Power Supply Via 1/0 Bus web page.
Conversion Time Approx. 250ms

Measuring Current 5mA typical
Linearity it + 0.5% (relative to full

scale value)
Current Consumption
(from 1/O Bus) 75mA
. . 500Vms
Electrical Isolation (/O bus/field potential) |
Heat Dissipation 1W max

4, red, sensor fault/
broken wire

Status Indicators
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PX-402:
Two-channel, 4-20 mA Analog Output Terminal

Terminal Specifications

LEDRun 1

?

LED Run 2

o®
O®

,,
<
¥
1)
S

~
I
:

+
B
<
+
N
£
2

o ov

shid  Shid

Number of Channels | 2

Output Ranges 4t0 20 mA
Resolution 12 bit
Output Type Single-ended

Data Format

Decimal: 0-32767

Data Bytes Consumed

PX-MOD: 4-bytes
output

PX-TCP1/TCP2: 8-bytes
out/8-bytes in (not

Source Load

used) :

24VDC via termina
Output Power Source | /e bus
Current Consumption
(from Load Voltage) S0mA + load

< 500Q

(short-circuit protected)

The PX-402 (type 1) Analog Output Terminal provides two electrically isolated, 4-20
mA outputs with 12-bit resolution and Run LED status.

General Specifications

Operating Temp

32to 131 °F (0 to 55 °C)

Storage Temp

-13 to 185 °F (-25 to 85 °C)

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases
permitted

Mounting/ Orientation | 5. -\ rail/None
Restrictions

Vibration Conforms to EN 60068-2-6
ek Conforms to EN 60068-2-27/

EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

1P20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(047 x3.94 x 2.71 in)

Adjacent Mounting

on Bus Terminals with | Yes, DC only
Power Contact
Adjacent Mounting on
Bus Terminals without | No
Power Contact
Passes Terminal Bus v
es
Power
Passes PE Bus No
Weight 80g (2.8 0z)
Agency Approvals* UL/cUL File No. E157382, CE

* To obtain the most current agency approval information, see the
Agency Approval Checklist section on the specific part number’s

web page.

LED Status

value

|/0O Bus current
Consumption (5V)

60mA

Electrical Isolation

500Vms
(I/O Bus/signal voltage)

Heat Dissipation

TW max

Status Indicators

2, see LED Status chart

Conversion Time Approx. 1.5 ms LED LED ON LED OFF
+ 0.5 LSB linearity Watchdog-timer
error, Green LED: Normal overflow if no data
Accuracy + 0.5 LSB offset error RUN Operation transmitted within
+ 0.1% of the full scale WD set time.
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PX-404:

Four-channel, 4-20 mA Analog Output Terminal

The PX-404 (type 1) Analog Output Terminal provides four electrically isolated,
4-20 mA outputs with 12-bit resolution and Run LED status.

=
Run1 General Specifications
Run3 Operating Temp 32'to 131 °F (0 to 55 °C)
Storage Temp -13 to 185 °F (-25 to 85 °C)
Relative Humidity 5% to 95%, non-condensing
: - No corrosive gases
EnV|ror.1ment Alr . permitted
Tominao Mounting/ Orientation | 5. oy rail/None
. Sgnal Restrictions
Vibration Conforms to EN 60068-2-6
Shock Conforms to EN 60068-2-27/

EN 60068-2-29

Noise Immunity Eﬁ”g?ggg_gf 4EN 61000-6-2/

Protection Class IP20
Dimensions (WxHxD) (1&4)(71)(02;463'2;??”)
Adjacent Mounting

Terminal Specifications on Bus Terminals with | Yes, DC only
Power Contact

Number of Channels | 4 Adjacent Mounting on
Output Ranges 410 20 mA Bus Terminals without | No
Resolution 12 bit Power Contact
Output Type Single-ended Passes Terminal Bus Yes
Data Format Decimal: 0-32767 FoE
PX-MOD: 8-bytes Pas;es PE Bus No
output Weight 80g (2.8 0z)
Data Bytes Consumed | PX-TCP1/TCP2: Agency Approvals* UL/cUL File No. E157382, CE
16-bytes out/16-bytes - - -
in (not used) * Z"o obtal: the mo,stC Zurrzqttagert7_<:y apptr;laval Infq;mat/;)tn, sezz the
24V/DC via terminal gency Approval Checklist section on the specific part number’s
Output Power Source power bus web page.
Current Consumption | o\ |04

(from Load Voltage)

Source Load (short-circuit protected) LED Status

Conversion Time Approx. 4ms LED LED ON LED OFF
+ 0.5 LSB linearity Watchdog-timer
error, Green LED: Normal overflow if no data
Accuracy + 0.5 LSB offset error RUN Operation transmitted within
+ 0.1% of the full scale WD set time.
value

|/O Bus current
Consumption (5V)
500Vms

Electrical Isolation (/0 Bus/signal voltage)
Heat Dissipation 1W max

Status Indicators 4, see LED Status chart

20mA
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PX-408:
Eight-channel, 4-20 mA Analog Output Terminal

Terminal Specifications

Run 1
Run 3
Run 5
Run 7

=

Run 2
Run 4
Run 6
Run 8

dozldond
AR

Out1 Out2

Out3 Out4
Terminate
shield at
signal
source

[ —

Out5 Out6 Connect

to same
common as
terminal
power bus

I
Out7 Out8

®®

PX-408

CEE=p,

Number of Channels | 8

Output Ranges 41020 mA
Resolution 12 bit
Output Type Single-ended

Data Format

Decimal: 0-32767

Data Bytes Consumed

PX-MOD: 16-bytes
output

PX-TCP1/TCP2:
32-bytes out/32-bytes
in (not used)

24VDC via terminal
Output Power Source power bus
Current Consumption
(from Load Voltage) | ~°MA * lead

< 150Q
Source Load (short-circuit protected)
Conversion Time Approx. 8ms

Accuracy

+ 0.5 LSB linearity
error,

+ 0.5 LSB offset error
+ 0.1% of the full scale
value

|/O Bus current
Consumption (5V)

25mA

Electrical Isolation

500Vms
(/0 Bus/signal voltage)

Heat Dissipation

TW max

Status Indicators

8, see LED Status chart

The PX-408 (type 1) Analog Output Terminal provides eight electrically isolated,
4-20 mA outputs with 12-bit resolution and Run LED status.

General Specifications

Operating Temp

32 to 131 °F (0 to 55 °C)

Storage Temp

-13 to 185 °F (-25 to 85 °Q)

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases
permitted

Mounting/ Orientation
Restrictions

35mm DIN rail/None

Vibration

Conforms to EN 60068-2-6

Shock

Conforms to EN 60068-2-27/
EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

1P20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(047 x3.94 x 2.71 in)

Adjacent Mounting

on Bus Terminals with | Yes, DC only
Power Contact
Adjacent Mounting on
Bus Terminals without | No
Power Contact
Passes Terminal Bus v
es
Power
Passes PE Bus No
Weight 80g (2.8 02)
Agency Approvals* UL/cUL File No. E157382, CE

* To obtain the most current agency approval information, see the
Agency Approval Checklist section on the specific part number’s

web page.

LED Status

LED LED ON LED OFF
. Watchdog error if
g&eﬁn LED: (N-)orrpi! n no data transmitted
peratio within WD set time.
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PX-412:

Two-channel, 0 to 10 VDC Analog Output Terminal

- The PX-412 (type 3) Analog Output Terminal provides two electrically isolated,
dym“ 0 to 10 VDC outputs with 12-bit resolution, common ground potential, and Run LED

. #. 4 status.

Px412 General Specifications
LEDRun 1| & &) |LEDRun2 Operating Temp 32 to 131 °F (0 to 55 °C)
Storage Temp -13 to 185 °F (-25 to 85 °C)
Relative Humidity 5% to 95%, non-condensing
- . No corrosive gases
EnV|ror.1ment Alr ' permitted
MOU'.‘“."Q/ Orientation 35mm DIN rail/None
Restrictions
Vibration Conforms to EN 60068-2-6
Conforms to EN 60068-2-27/
Shock EN 60068-2-29
. . Conforms to EN 61000-6-2/
Noise Immunity EN 61000-6-4
Protection Class IP20
. . 12 x 100 x 68.8 mm
5 Dimensions (WxHxD) (047 x 3.94 x 2.71 in)

Adjacent Mounting

: R on Bus Terminals with | Yes
Terminal Specifications e

Number of Channels | 2 Adjacent Mounting on
Output Ranges 0to 10 VDC Bus Terminals without | Yes
Resolution 12 bit Power Contact
. Passes Terminal Bus
Output Type Single-ended Power No
Data Format Decimal: 0-32767 Passes PE Bus No
P nOL: 4-bytes Weight 859 (3.0 02)
Data Bytes Consumed| PX-TCP1/TCP2: 8-bytes Agency Approvals* UL/cUL File No. E157382, CE
OUtGS)_byteS in (not * To obtain the most current agency approval information, see the
EZ%DC via terminal Agency Approval Checklist section on the specific part number’s
Output Power Source power bus web page.
Current Consumption | o 4

(from Load Voltage)

Soiee leae > 5kV (short-circuit LED Status

protected)
Conversion Time Approx. 1.5 ms LED LED ON LED OFF

+ 0.5 LSB linearity Watchdog error if
error, no data transmitted

Green LED: Normal

Accuracy + 0.5 LSB offset error RUN Operation within WD set time.
+ 0.1% of the full scale
value

I/O Bus current

Consumption (5V) 75mA
500Vms

Electrical Isolation (/O Bus/signal voltage)
Heat Dissipation 1W max

Status Indicators 2, see LED Status chart
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PX-414:
Four-channel, 0 to 10 VDC Analog Output Terminal

» “'}‘ £
v status.
| ——
BI5)
155
mer A=
Ny
| 9 Run 1 %% Run2
EE Run3 [[[® @[ |Run4
‘5‘ y O O
\ o1 02
Y +
6 ® &
( o v Tominat
erminate
; 0 @ s!’lielL;Ia(
BE ==
‘ 03 | 04
) @
S — =
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pxaig 7 ® ®
1IlllllTIle: 1 o oV
- PX-414
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Terminal Specifications

The PX-414 (type 1) Analog Output Terminal provides four electrically isolated, 0
to 10 VDC outputs with 12-bit resolution, common ground potential, and Run LED

General Specifications

Operating Temp

32 to 131 °F (0 to 55 °C)

Storage Temp

-13 to 185 °F (-25 to 85 °()

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases
permitted

Mounting/ Orientation
Restrictions

35mm DIN rail/None

Vibration

Conforms to EN 60068-2-6

Shock

Conforms to EN 60068-2-27/
EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

1P20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(047 x3.94 x 2.71 in)

Adjacent Mounting

Number of Channels | 4

Output Ranges 0to 10 VDC
Resolution 12 bit
Output Type Single-ended

Data Format

Decimal: 0-32767

Data Bytes Consumed

PX-MOD: 8-bytes
output

PX-TCP1/TCP2:
16-bytes out/16-bytes
in (not used)

on Bus Terminals with | Yes, DC only

Power Contact

Adjacent Mounting on

Bus Terminals without | Yes

Power Contact

Passes Terminal Bus No

Power

Passes PE Bus No

Weight 85g (3.0 0z)

Agency Approvals* UL/cUL File No. E157382, CE

Output Power Source

24VDC via terminal

Source Load

power bus
Current Consumption
(from Load Voltage) SomkA + load
> 5kV

(short-circuit protected)

Conversion Time

Approx. 1.5 ms

Accuracy

+ 0.5 LSB linearity
error,

+ 0.5 LSB offset error
+ 0.1% of the full scale
value

I/O Bus current
Consumption (5V)

75mA

Electrical Isolation

500Vms
(1/O Bus/signal voltage)

Heat Dissipation

TW max

Status Indicators

2, see LED Status chart

* To obtain the most current agency approval information, see the
Agency Approval Checklist section on the specific part number’s

web page.

LED Status

LED LED ON LED OFF
Green LED: | Normal Watchdog error if

. no data transmitted
RUN Operation within WD set time.
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PX

-418:

Eight-channel, -10 to +10 VDC Analog Output Terminal

Run
Run
Run
Run

® Q|| Run 2
® Q]| Run 4
® Q|| Run 6
® Q|| Run 8

~ oW —

Terminate
shield at
signal
source

Connect

to same
common as
terminal
power bus

Terminal Specifications

Number of Channels | 8

Output Ranges -10 to +10 VDC
Resolution 12 bit

Output Type Single-ended

Data Format

Decimal: 0-32767

Data Bytes Consumed

PX-MOD: 16-bytes

output

PX-TCP1/TCP2:
32-bytes out/32-bytes
in (not used)

Output Power Source

24VDC via terminal

power bus
Current Consumption
20mA
(from Load Voltage) OT(
> 5kV
Source Load (short-circuit protected)
Conversion Time Approx. 8ms

Accuracy

+ 0.5 LSB linearity
error,

+ 0.5 LSB offset error
+ 0.1% of the full scale
value

1/0O Bus current
Consumption (5V)

20mA

Electrical Isolation

500Vms
(/O Bus/signal voltage)

Heat Dissipation

TW max

Status Indicators

8, see LED Status chart
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The PX-418 (type 1) Analog Output Terminal provides eight electrically isolated, -10
to +10 VDC outputs with 12-bit resolution, common ground potential, and Run LED
status.

General Specifications

Operating Temp

32 to 131 °F (0 to 55 °C)

Storage Temp

-13 to 185 °F (-25 to 85 °()

Relative Humidity

5% to 95%, non-condensing

Environment Air

No corrosive gases
permitted

Mounting/ Orientation | 5 rail/None
Restrictions
Vibration Conforms to EN 60068-2-6

Shock

Conforms to EN 60068-2-27/
EN 60068-2-29

Noise Immunity

Conforms to EN 61000-6-2/
EN 61000-6-4

Protection Class

1P20

Dimensions (WxHxD)

12 x 100 x 68.8 mm
(047 x3.94 x 2.71 in)

Adjacent Mounting

on Bus Terminals with | Yes, DC only
Power Contact
Adjacent Mounting on
Bus Terminals without | No
Power Contact
Passes Terminal Bus v
es
Power
Passes PE Bus No
Weight 859 (3.0 02)
Agency Approvals* UL/cUL File No. E157382, CE

* To obtain the most current agency approval information, see the
Agency Approval Checklist section on the specific part number’s

web page.

LED Status

LED LED ON LED OFF
Green LED: | Normal Watchdog error if

- no data transmitted
RUN Operation within WD set time.
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Protos X Modbus Communication

The Protos X system is designed as a Modbus Server/Client configuration, with Bus
Coupler Terminals serving as Servers, and a PLC or PC controller as the Client. Control
is through the Client using standard Modbus RTU or TCP protocol via serial or Ethernet
communications.

Configuration is done through the Protos X Configuration Software. Modbus addresses are
automatically assigned based on I/O Terminal type and placement within an assembly.

The following Modbus functions are supported with the Protos X Bus Couplers.

Supported Modbus Function Codes

Function . _
Code Function Description
! Read input and output bits as an
1 Read Coil Status octet string, _
5 Read Input Status Regd input bit as an octet
string.
3 Read Holding Registers| Read number of input words.
4 Read Input Registers Read number of input words.
5 Force Single Coil Write output bit.
. . Writes a value in an output
6 Preset Single Register word.
15 Force Multiple Coils Writes a number of output bits.
Preset Multiple Writes a number of output
16 .
Registers words.
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Protos X EtherNet/IP Communication

The Protos X EtherNet/IP module uses |O Messaging to communicate as an adapter device.
The data that is transported is defined as Input data and Output data. Don't confuse this
type of data with what most PLCs define as Inputs and Outputs. In most PLCs, Inputs

are typically associated with an Input module that reads values from real word devices.

Outputs are typically associated with an Output module that turns real word devices off
and on.

In IO Messaging, Input data is data that is sent from the target device back to the Scanner
(Originator) or to multiple devices that are listening (multicast messages). Output data is
data that is sent from the Adapter (Target) device. This data may or may not be connected
to real word devices. That is completely dependent upon the Adapter device. For example,
since Protos X is an EtherNet/IP Adapter device, the Input data and Output data is defined
in internal registers and does not directly tie to any Input and Output point to the real
world. If it is desired to tie these elements to real word devices, that must be accomplished
in code in the Scanner device.

Protos X EtherNet/IP Communication

The terminology associated with EtherNet/IP may be confusing. To better understand this
nomenclature, some of the frequently used terms are listed below with a brief descriptive
definition.

Scanner: This is the term used to describe the device that initiates the EtherNet/IP
sessions. The Scanner is sometimes referred to as the “Originator” as well. In more
standard Ethernet terms, the Scanner would often be called the “Client”.

Adapter: This is the device that responds to the EtherNet/IP communications that are
initiated by the Scanner. The Adapter is also known as the "Target” as well. Typically,
the Adapter is an Ethernet”Server”.

Connection Point (Assembly Instance): A Connection Point value is the “Class Code”
reference for a data block. This value is required for access to input and output data

in |0 Messaging. It is typically defined for each input and output data block by the
Adapter device manufacturer.

10 Messaging: |0 Messaging (also called "Implicit Messaging”) is a method of reading
and writing blocks of data without defining the Connection Point and size for each
block transfer. The Connection Point, size and transfer rate (RPI) are defined at the
beginning and then the data blocks are transferred at the specified intervals.

Communication Format

Integer 8 bit Unsigned, Integer 16 bit, or Integer 32 bit

Assembly Instance |Size

§ (4xINT 8 (Byte) or 2xINT 16 or 1xINT 32) +
Input: 100 terminals

§ (4xINT 8 (Byte) or 2xINT 16 or 1xINT 32) +
Output: 102 terminals

Configuration: 100 | 0
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Protos X PX-EIP1 Status / Control Words

ProtosX PX-EIP1 Status/Control Words

Byte Bit Function

0 Active if bus error present

1 No function

Reserved

Reserved

Input No function

No function

oO|lojolo|o|lo | oo

2
3
4 No function
5
6
7

No function

- Bus counter - increments from 0-255 and repeats

-

Bus error code

N

w
'

Bus error argument

0 0->1 triggers bus reset

1 1->0 reboots bus coupler

Reserved

Reserved

Output No function

No function

o |l ol o|lo|o| o o] oo

2
3
4 No function
5
6
7

No function

No function

-
'

- No function

3 - No function
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Protos X PX-EIP1 Error Codes

ProtosX PX-EIP1 Error Codes

Error | Error

Code |Argument | Description Remedy

0 EEPROM checksum error Reload configuration in ProtosX Configuration Software

Insert fewer bus terminals. The programmed configuration has too many

1 1 Code buffer overflow entries in the table

2 Unknown data type Software update required for bus coupler

Programmed configuration has an Verify configuration matches installation

2 incorrect table entry
n (n>0) Table comparison (Bus Terminal n) | Incorrect table entry
No bus terminal installed, or an installed bus terminal is defective and
3 0 Bus command error

interfering with bus operation

Bus data error, break behind bus

0 Verify installation of bus terminals
4 coupler
n Break behind Bus Terminal n Verify installation of bus end terminal
5 n Eus error in reg|stgr communica- Replace the nth bus terminal
tion with Bus Terminal n
0 Error at initialization Replace bus coupler
1 Internal data error Perform a power cycle on bus coupler
DIP switch changed after software
2 Perform a power cycle on bus coupler
6 reset
4 DIP switch incorrect for BootP Set switches 1 through 8 to OFF if BootP is desired
8 Internal data error Perform a power cycle on bus coupler
16 Error in IP socket Perform a power cycle on bus coupler
14 n nth bus terminal has wrong format | Restart bus coupler, and replace unit if error is still present
15 n Number of bus terminals is no Restart bus coupler, and perform configuration with ProtosX Configuration
longer correct Software if error is still present
16 n Length of bus data is no longer Restart bus coupler, and perform configuration with ProtosX Configuration
correct Software if error is still present
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Safety Guidelines

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

WARNING: Providing a safe operating environment for personnel and equipment

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

Plan for Safety

+]

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

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

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

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

» Local and State Agencies — many local governments and state governments
have additional requirements above and beyond those described in the NEC
Handbook. Check with your local Electrical Inspector or Fire Marshall office for
information.
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Three Levels of Protection
The publications mentioned provide many ideas and requirements for system safety. At
a minimum, you should follow these regulations. Also, you should use the following
techniques, which provide three levels of system control.

» Emergency stop switch for disconnecting system power
* Mechanical disconnect for output terminal power
* Orderly system shutdown sequence in the control program

Emergency Stops
It is recommended that emergency stop circuits be incorporated into every control system.
For maximum safety, these circuits must not be wired into the controller, but should be
hardwired externally. The emergency stop switches should be easily accessed by the
operator and are generally wired into a master control relay (MCR) or a safety control relay
(SCR) that will remove power from the 1/O system in an emergency.

MCRs and SCRs provide a convenient means for removing power from the 1/0 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 controller continues to receive power and operate even
though all its inputs and outputs are disabled.

The MCR circuit could be extended by placing a controller fault relay (closed during
normal operation) in series with any other emergency stop conditions. This would cause
the MCR circuit to drop the 1/0 power in case of a controller failure (memory error, 1/0
communications error, etc.).

Guard Line Switch @ Emergency
N\ Stop
=

[ ] oo

K

LK

l//
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Emergency Power Disconnect

A properly rated emergency power disconnect should be used to power the system as

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

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

Orderly System Shutdown

Ideally, the first level of fault detection is the control
program, which can identify machine problems. Certain
shutdown sequences should be performed. The

types of problems are usually things such as jammed
parts, etc., that do not pose a risk of personal injury or
equipment damage.

A\

Turn off
Saw

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

+]

Retract
Arm
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Hardware Installation

Before installing the Protos X I/O system, there are several things that need to be taken
into consideration. The first of these considerations is the hardware configuration.

Hardware Configuration

A basic Protos X configuration will consist of a bus coupler, discrete or analog 1/0
terminals, and an end terminal. There are several limitations which must be considered
when setting up the hardware.

1. Each bus coupler has a maximum number of terminals (64) which can be attached
to the bus coupler assembly. The PX- MOD and PX-TCP1 allow expansion above
the single assembly maximum (64) to the maximum number of terminals (255) by
using the bus expansion terminals. The PX-TCP2 does not allow more than the
maximum of 64 terminals per assembly. However since the PX-TCP2 has a built in
switch, other PX-TCP2 modules can be easily connected for additional terminals.

2. Each bus coupler has 512 Bytes of input mapping and 512 Bytes of output
mapping that can be used for terminal I/O points. Each I/O terminal used on the
assembly will consume part of the 512 Bytes for I/O mapping. Discrete 1/0 will
consume 1 bit of data per channel. So if you have a two-point input terminal it
will consume two bits of one byte of the 512 input bytes allowed. If you have an
eight-point output terminal it will consume one byte of the 512 output bytes.

3. Analog modules will consume different amounts of I/0 mapping depending on
which bus coupler is used. For the PX-TCP1 and PX-TCP2, each analog channel
will consume four input bytes and four output bytes regardless if it is an input
or output terminal. With the PX-MOD bus coupler, each analog channel will
only consume 2 input bytes or 2 output bytes. It will consume input bytes if the
terminal is an input terminal and output bytes if the terminal is a output terminal.

4. Each bus coupler has a coupler I/O Bus power budget. This power budget
must not be exceeded as there is no internal protection in the coupler and
damage to the bus coupler will occur. The specs for each terminal lists the
amount of current (in milliamps) it consumes from the 1/0 Bus. The available
I/0 Bus power supplied per bus coupler is listed in the individual specs for each
bus coupler. Determine the power requirements (power supplied and power
consumed) of your system before installing the hardware. See example below.

Power Budget Example
This example shows how to calculate the power budget for a typical Protos X system. It is
constructed using a PX-MOD Bus Coupler and six I/O Terminals. It is recommended you
construct a similar table for your system. Follow the steps below to determine your power
budget.
1. Using a chart similar to the one on the following page, fill in columns 1 and 2.
2. Using the specification tables for each module, enter the current
supplied and current used by each device (columns 3).
3. Add together the current used by the system (row C) for column 3 and put
the total in the row labeled “Maximum Current Required” (row D).

4. Subtract the calculated “Maximum Current Required” (row D), from the “Current
Supplied” and place the difference in the row labeled “Remaining Current Available”
(row E).
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5. If "Maximum Current Required” is greater than "Current Supplied” in
column 3, the power budget will be exceeded. It will be unsafe to use this
configuration, and you will need to restructure your 1/0O configuration.

Column 1 Column 2 Column 3
. . 1/O Bus
Terminal Terminal Type (from Coupler)
- CURRENT SUPPLIED
PX-MOD Bus Coupler 1000mA
- CURRENT REQUIRED
PX-144 4 pt DC Discrete Input 5mA
PX-172-1 2 pt AC Discrete Input 3mA
PX-322-1 2 ch RTD Input 60mA
PX-312 2 ch DC Analog Input 65mA
PX-244-1 4 pt DC Discrete Output 9mA
PX-412 2 ch DC Analog Output 75mA
Maximum Current Required 217mA
Remaining Current Available 783mA

Terminal I/0O Bus Wiring Options
There are different Terminal I/O Bus wiring options per terminal chosen. Some of the
terminals offer access to the Terminal I/O Bus power through connection points on the
front of the terminals. Usually the lower point count discrete terminals will offer this
option. However with terminals having a higher point count, these connection points are
not available. If Terminal I/0 Bus power is needed for external devices, the PX-949 Power
Distribution Terminal provides access through eight connection points to the 24VDC and
0V on the bus. There are also a couple of terminals that can be used to isolate (PX-908)
or add an external voltage source to the Terminal I/O Bus. The PX-940 can be used as a
24VDC power supply terminal to connect an external 24VDC power source to the Terminal
I/O Bus. The PX-970 can be used as a 120/230 VAC power source to the Terminal I/O Bus.
In the assembly, neither of these terminals connect to the terminal power bus on their
left side. Instead, they will carry the externally connected power source to the terminals
attached on the right as long as the modules support terminal power transfer.
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Terminal Placement
It is very important to understand the placement of the terminals in an assembly. Always
start the assembly with a Bus Coupler and add terminals from left to right, ending with a
Bus End Terminal or Bus Expansion End Terminal, attaching each terminal as shown in the
System Installation section which follows.

In an assembly there is an 1/0O Bus, which passes data and power from the Bus Coupler to
the Bus End Terminal via six I/0O Bus contacts. There is also a Terminal Power Bus, which can
provide power to the terminals and/or field devices via the terminal connections. Power

is passed via two or three contacts located on the sides of the terminals. Not all terminals
pass Terminal Bus Power, and the voltages on the bus can vary. Because of this, there are
four conditions to take into consideration. These conditions can be found in the General
Specifications table for each terminal unit (See Chapter 2 for terminal specifications).

General Specifications

00 ' Operating Temp 32t0131°F(0t0 55°C)
Q! Storage Temp 1310 185 °F (-25t0 85°C)
" -0 Bus Relative Humidity 5% to 95%, non-condensing
g % : Environment Air No corrosive gases permitted
A’L‘;‘;Zgg%g’ Tentation g, . piN railiNone
Terminal Jg a Terminal Vibration Conforms to EN 60068-2-6
power power Conforms to EN 60068-2-27/
b - == b shock
contal:: \ u:':n':;:s EN 60068-2-29
) P Conforms to EN 61000-6-2/
Terminal Jg g Terminal Noise Immu’"ty EN 61000-6-4
P s — i = ::‘::;ss Protection Class IP20
contact . . thorugh WEIght 559
Teming @@ e Dimensions (WxHxD) |2/ 0888535 )
- = =
contl;l:: [PROIGSx :,::rtl:;:s Adjacent Mounting
(@) [on Bus Terminals with ~|Yes, DC only
Power Contact
a. Adjacent Mounting on @ Adjacent Mounting on
Bus Terminals with Power Bus Terminals without  |No
Contact: Terminals where Power Contact
Yes is shown can be @ Passes Terminal Bus |y
mounted to the right of a Power
terminal that passes power. @ Passes PE Bus No
Some terminals will specify -
DC Only or AC Only and Agency Approvals* UL/cUL File No. E157382, CE

should only be mounted adjacent to a terminal that passes the same voltage.

b. Adjacent Mounting on Bus Terminals without Power Contact: Terminals where Yes is
shown do not use power from the Terminal Power Bus. These would be the Power Feed
Terminals, Power Separation Terminal, and some of the Analog I/0 Terminals.

c. Passes Terminal Bus Power: Terminals where No is indicated, do not pass power through
the Terminal Power Bus. These would be the End Terminals, Power Separation Terminal,
and some of the Analog I/O Terminals.

d. Passes PE Bus: Terminals where Yes is shown use PE (earth ground) from the Terminal
Power Bus. These would be the Power Feed Terminals and any Discrete I/O Terminals that
support 4-wire field devices.
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System Installation and Removal

Bus Coupler Installation

Attach a Bus Coupler onto a 35mm DIN rail and secure it into position using the DIN rail
locking wheel (where applicable) located on the left side of the coupler.

Bus Terminal Installation

To add a bus terminal, insert unit onto right side of Bus Coupler using the tongue and
groove at the top and bottom of the unit, pressing gently until it snaps onto the DIN rail.

NOTE: A proper connection cannot be made by sliding the units together on the DIN rail. When
correctly installed, no significant gap can be seen between the attached units. Bus connection is
made through the six slide contacts located on the upper right side of the units. Add up to 64 bus
terminals per Bus Coupler, including a bus end terminal.

Insert unit using tongue and groove
molded guide and press gently until hr—

it becomes firmly seated on DIN rail. il I-]

Where applicable, rotate Locking {% OO

Wheel to lock Bus Coupler s (D7
T

o

Align tab with
molded guide

Wiring Connections

Wire connection is made through a spring clamp style terminal. This terminal is designed
for a single-conductor solid or stranded wire. Wire connection is made by firmly pushing
the screwdriver into the screwdriver slot, inserting the wire into the wire slot and removing
the screwdriver, locking the wire into position.

Screwdriver Wiring Specifications

Slot

Connection Type Spring Clamp Terminals
Wire Gauge/Wire Cross

Wire Slot Section* 28-14 AWG / 0.08-2.5 mm2
Wire Stripping Length 8mm

* For Thermocouple terminals, a thermocouple extension wire
is recommended
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Removing the Bus Coupler and Bus Terminals

A locking mechanism prevents individual units from being pulled off. For bus terminal
removal, pull the orange DIN rail release tab firmly to unlatch the unit from the rail. If
attached to other terminal units, slide unit forward until released. For Bus Couplers with
locking wheels, release the DIN rail locking wheel, then pull firmly on DIN rail release tab.

Where applicable, rotate Locking
Wheel to unlock Bus Coupler

Firmly pull DIN Rail Release Tab
to unlatch unit from rail.

Terminal Dimensions and Spacing Requirements
Use the following diagrams to make sure the Protos X system can be installed in your
application. Protos X terminals require 35mm DIN rail for mounting and there are no
orientation restrictions.
It is important to check the Protos X dimensions against the conditions required for your
application.

PX-TCP1, PX-EIP1, Standard
PX-TCP2 PX-MOD PX-903 PX-902  Terminal

<al 33[38
af &al 33l
3

)
aa
Sl
l,—i
L
|

-
tal
:

27.5mm
-’ p—
[:96"]

PROTOS 0 oo oo oo obcoco |
<—t) ‘ 68.8 mm |
12 mm | [2.71"] |
477
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Also, to ensure proper airflow for cooling purposes, units should be spaced, at a minimum,
as shown below.
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Protos X Software Configuration Tool (PG-CFGSW)

The PX-CFGSW software configuration tool is used to identify the Modbus addressing,
Modbus function codes, and change some of the bus coupler settings. The software tool
is a free download from our website or it can be purchased separately on a USB thumb

drive.

NG G NG Fa P G

e

1-800-633-0405 ¥YAUTOMATIONDIRECTE

‘www.AutomationDirect.com

The Protos X configuration software is a very simple tool to easily manage connections to
the Protos X hardware. When the software opens, the Main Screen will have everything
you need. The Main Screen graphic below provides a quick overview of the features
included with the Protos X configuration software.

H | save.. Ctrl+5 @ | Connect & | Help.. F1
18 Print... Ctrl+P <2 Disconnect PX-USER-M
4 Exit @ Coupler Config... Ctrl+R

Options...

Reboot Coupler

Reload Base Configuration F5

(=)o =

X 05 X guration Seftware, Version 1.0.0 (12)
File Tool

Slat (8 i Terminal Mame ( bh Shart Description ( C i Long Description (i i Modbus Range {e'

a. Displays the Slot where the Terminal is physically located in the discovered hardware.

b. Displays the Part Number for the detected Terminal.

c. Displays the Terminal's Short Description including the I/O or channel and voltage/current range.
d. Displays the Terminal's Long Description with more details.

e Displays the Modbus Address for the bit and the word level.

Help

Status: Mot Connected
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File Menu

[Fite | a. Save... This selection or Ctrl+S, Saves a ".csv" (comma
=] Save..(@) Curl+s separated value) file containing iqformation dowr)Ioaded
B Prnt.(f) CuleP from the Bus Coupler. The file is Saved to a directory
~(b) chosen by the user. This read only file containing
9 i ©) Terminal and Addressing information can be viewed when
opened using MS Excel®. This file cannot be used to load

configuration data to a Bus Coupler.
b. Print... Selecting Print or Ctrl +P, prints the screen as it is viewed. Therefore, if all the

Terminals are expanded, the Printout will include all the Terminals with the expanded
view. If only one Terminal is expanded, the Printout will only include the expanded
view for that Terminal.

¢. Exit Choosing this selection Exits/Closes the Protos X configuration software.
Tools Menu
a. Connect: When the PX-USB-232 is connected to
Tools a Bus Coupler it is detected and the selection will
0 @ become active. An inactive selection will look
D Disconnect(p) faded as seen in the Connection selection on the
; . graphic above. When active, click on Connect to
& Coupler Config... (C)) Ctrl+R make a connection with the Bus Coupler.
Options.. . .
wors- () b. Disconnect: Click to Disconnect the
Re“““““”'”@ _ Configuration Software from the Bus Coupler.
Reload Base Configuration () F5 The Configuration Software does not send/
receive continual messages to/from the Bus
Couplers. If a cable has been removed or
communications has been interrupted, you may
have to reconnect to the Bus Coupler.
c. Coupler Config...: This selection opens the Coupler Configuration window. The

Coupler Configuration dialog will vary depending on the Bus Coupler you are
connected to (Serial or Ethernet.)

‘E Note: The rotary switches on the PX-MOD should be set to “ 00 “ for the Configuration Tool to connect.

1. Ethernet Connection (See boxes on following page): If connected to the Ethernet
Bus Coupler, the configuration window will allow you to view the MAC ID, change
the Host Name, choose whether to manually assign an IP Address or choose
the BootP or the DHCP option for IP Address assignment. If you choose to
manually assign the IP Address, you can enter the IP Address, Subnet Mask, and
the Gateway, if your network has one. The first three octets of the IP Address
will be assigned through the configuration software. The last octet must be
set by the DIP switches on the Bus Coupler. The configuration software will
display how the DIP switches should be set based on the Address that is entered
into the address field. See the following DIP switch configuration example.
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Tools Menu, (cont'd)

| 1 Ethernet Configuration

Ethernet Configuration

MAC ID 00:01:05:13:DE:87

Hostname ADC

@ Manual () BootP (T) DHCP

PAddress |10 || 1 |32

Subrmet Mask | 255 | 255|255 || 0
Gateway 0 ] 0 ]

Dip Switch Settings

{§

ON 12345678510

* Set dip switch settings as indicated above

[OK ][ Cancel H Help]

MACID |00:01:05:1A:92:0D

Hostname |PX-TCP1

i@ Manual (7) BootP (7) DHCP

PAddress 10 | 1 |[32
subnetMask 255 (255 | 0 | 0
Gataway 0 0 0 0

Dip Switch Settings

0
{ cooo ooo
ON1 22456 7 8

= Set dip switch settings as indicated above

Lok ][ Concel ] [Lteb ]

Serial Configuration
Operating Mode

Iz‘ 2. Serial Connection: If connected to the
Baud Rate | Serial Bus Coupler, the configuration window

shown at left will allow you to select the

@ RTU 38400 v .
) AscH L ) operating mode (Modbus RTU or Modbus
ASCII), baud rate, end of frame time (in
RTU End of Frame (ms) o= milliseconds), data bits, parity, and stop bits
) = (see box below). These settings should reflect
ASCIL End of Frame (ms) 10005 the COM Port settings of the master device.
Databits

7Data @ &Data

Parity
None (@) Even (7)) Odd

Stop Bit
@ 1Stop ) 25tap

[ oK ] [ Cancel ] [ Help ]
Tools . . .
& @ d. thions...:v Th'IS selectlo'n opens the Options
2 Dimnnec@ setup window. This dialog box is used for selecting
the COM Port type and connecting to the Bus Coupler.
@ Coupler Config... (C) Cr+R | The port settings are configured in the Coupler
Optionsu-@ Configuration window and cannot be changed in this
Reboot Coupler@ dla|09
Reload Base Configuration@ F5
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Tools Menu, (cont'd)

Serial Port Settings

COM Port
:IJSB Senial Port {COML0) FTDID - ]

Baud 38400
Databits 8
Parity Ewen
Stopbits 1
COM Type RS232
Timeout 500
Multipoint o

Connect

General Settings
1 Zero Based Modbus Addressing

2 Enable Modbus Watchdeg
| 1000 | mSecs

[OK H Cancel ][ Help ]

The General Settings portion of this window can be edited as follows:

1. Zero Based Modbus Addressing: You can choose to enable the Zero

Based Modbus Addressing by clicking the checkbox. This will start the

Modbus addresses at “0", or if not chosen they will start at “1".

2. Enable Modbus Watchdog: This option is checked by default. Click the checkbox
to disable the Modbus Watchdog if needed. Setting this option will cause the

Bus Coupler to fault after a set time period (in milliseconds), if there has been

no Modbus communications. If Enable Modbus Watchdog is not checked and
communications is lost, the Protos X outputs will remain in their last state.

3. Modify the Modbus Watchdog timeout period in

milliseconds. Choose a value between 0-65535.

e. Reboot Coupler: Click on this selection to send a reboot command to the Bus Coupler so
you can reset it without power cycling.

f. Reload Base Configuration: Click on this selection to reload the base configuration. This
forces the Bus Coupler to read the configuration of the terminals within the assembly
and reload the configuration based on the reading.

Help Menu
m a.  Help... This selection opens the Help File.
i b.  PX-USER-M Opens the User Manual.

@ Help.. @) F1
PX-USER-M (B).
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Understanding the Protos X Configuration Software Tool
Once the Bus Coupler has been discovered by the software, all the information you need to
identify the Modbus addresses of the 1/0 terminals will be displayed on the Main Screen of
the Protos X Configuration Software. The Main Screen should look similar to the graphic
below: Each column function is described in the following text.

File Tools Help

Slot Terminal Name  Short Description Qf? Long Description (] Modbus Range @

@ 1| 458 PX-TCP b Compact Modbus TCP Coupler  Compact Modbus TCP 107100 Mbps..

) 2 PX-272n 2FT 230V Relay Out 2-point 230 VAC/DC solid state rela..  000001-000002 402097:0-402097:1
&3] 3 PX-272-n 2PT 230V Relay Out 2-point 230 VAC/DC solid state rela.. | 000003-000004 402097:2-402097:3
[E] 4 Px-144 4T DI 24VDC 4-point 24VDC sinking input terminz 100001-100004 400049:0-400045:3
e 5 PX-404 4CH AQ 4-20mA 4-channel analog output terminal, 402045-402056

B & PX-314 4CH Al +/- 10 VDC 4-channel analog input terminal, 12 300005-300016 400003-400016

H 7 PX-308 8CH AI 4-20mA 8-channel analog input terminal, 12 300017-300032 400017-400032

= 8

PX-408 8CH AD 4-20mA 8-channel analog output terminal, : 402081-402096

a. Slot: Shows the physical location of the terminal in the discovered hardware.
Slots are incremented from left to right.

b. Terminal Name: Displays the terminal part number.

Short Description: Displays a short description of the terminal including 1/0 or
channel count and voltage/current range.

d. Long Description: Displays a more detailed and complete description of the
terminal.

e. Modbus Range: Displays the Modbus address for the bit and word level.
Each terminal can be expanded to show the Modbus information in more detail.

Slot  Terminal Mame Short Description Long Description Modbus Range
1| PX-TCP1 | Compact Modbus TCP Coupler | Compact Modbus TCP 10/100 Mbps Ether...
=2 PX-272-n | 2PT 230V Relay Out 2-point 230 VAC/DC solid state refay outz..  000001-000002 402097:0-402097:1
L‘ Point Short Description Modbus Address Modbus Access
1 2PT 230V Relay Out 000001 discrete output, function 1, 5or 15
a 1 2PT 230V Relay Out 000002 discrete output, function 1, 5or 15
b c d e - 3
1 2PT 230V Relay Out 402097:0 Packed output bits, function 3
2 2FT 230V Relay Out 402097:1 Packed output bits, function 3
3" 3 PX-272-n  2PT 230V Relay Out 2-point 230 VAC/DC solid state relay outp.. | 000003-000004 402097:2-402097:3
H 4 PX-144 4PT DI 24VDC 4-paint 24VDC sinking input terminal, IEC 100001-100004 400049:0-400045:3
[= - PX-404 4CH AO 4-20mA 4-channel analog output terminal, 12-bit: 402045-402056
|_ Point Short Description Modbus Address Modbus Access
14CH AQ 4-20mA 402049 Contral, function & or 16
1 4CH AQ 4-20mA 402050 Data, function & or 16
2 4CH AQ 4-20mA 402051 Control, function 6 or 16
b 2 4CH AD 4-20mA ¢ 402052 ) Data, function 6 or 16
3 4CH AD 4-20mA 402053 d Contral, function & or 16
3 4CH ADQ 4-20mA 402054 Data, function & or 16
4 4CH AO 4-20mA 402055 Contral, function & or 16
G 4CH AD 4-20m, 402056 Data, function 6 or 16
EH & PX-314 4CH AL +/- 10 VDC 4-channel analog input terminal, 12-bitre 300009-300016 400009-400016
o 7 PX-308 BCH Al 4-20mA 8-channel analog input terminal, 12-bitre 300017-300032 400017-400032
= 8 PX-408 8CH AD 4-20mA 8-channel analog output terminal, 12-bit 402081-402096
9 PX-901 Bus End Term Bus end terminal, installs at the right end...
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a. Expand ( + )/ Minimize ( - )Symbol: Use the ( + ) symbol to expand the terminal
tree. When expanded, use the ( -) symbol to collapse the terminal tree.

b. Point: Shows the points for this terminal.
¢.  Short Description: Shows the short description of the terminal type.

Modbus Address: Displays the Modbus addresses for each specific terminal by bit
and word level.

e. Modbus Access: Shows the corresponding Modbus function codes that can be used
to read from or write to the terminal.

Using the Configuration Software

These steps assume that the Protos X Configuration Software has been installed. To ensure
proper operation of the configuration software once it has been installed, follow these
steps:

1. Confirm that the PX-USB-232 configuration cable is properly connected to the
USB port of your PC and the other end is properly connected to the Bus Coupler
port.

2. Confirm that the Protos X Bus Coupler is powered up.

If properly connected, the green LEDs on the Bus Coupler and the cable will be
illuminated. These LEDs indicate when there is power on the USB port and that
the Bus Coupler the cable is plugged into is powered up.

— NOTE: Some RS-485 devices on the PX-MOD 9-pin D-sub port may prevent comm to the
— programming port.

Bus Coupler Serial
Interface Power

If the configuration software is not running, click the program icon (shown below) on your
desktop to open the Software.
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4. Once the configuration software opens, go to the Tools menu
and select Connect from the drop down menu.

Protos X Configuration Software, Versien 1.0.0 (12)

File

Teols | Help

Slat

< Connect

=

F )

Options..

Rty

Ctrl+R

Short Descriptio

5. Once Connect is selected, the software should discover the Bus
Coupler, read the 1/0O configuration and populate the Main Screen with
information. It should look similar to the graphic shown below.

File

Slot

e2]
[e2]
[E2]
[E2]
[E3]
[E3]
[E2]

4-8

Tools Help
Terminal Name

1| &G4 PX-TCP1

2 PX-272n

3 PX-272n

4 PX-144

5 PX-404

] PX-314

7 FX-308

8 FX-408

Short Description

Compact Modbus TCP Coupler

2PT 230V Relay Out
2PT 230V Relay Out
4PT DI 24VDC

4CH AD 4-20mA
4CH AL +/- 10 VDC
8CH AL 4-20mA
8CH AD 4-20m#A

Long Description

Compact Modbus TCP 104100 Mbps..
2-point 230 VAC/DC solid state rela..
2-point 230 VAC/DC solid state rela..

4-point 24VDC sinking input terminz
4-channel analog output terminal,
4-channel analog input terminal, 12
8-channel analog input terminal, 12
8-channel analog output terminal, :
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Protos X Discrete and Analog 1/0 Mapping

Once the PX-CFGSW has been used to identify the Modbus addressing for the Protos X
terminals in your assembly, you are ready to start reading and writing data from your
Modbus controller to the Protos X Bus Coupler. Following is a description of the register
mapping for the terminal 1/0.

Discrete I/0O

Discrete 1/0 can be read from or written to by using a bit level Modbus function code or

a word level Modbus function code. In the following example for a relay output terminal
(shown on top) you could use the function codes 1 (read coil status), 5 (force a single coil),
or 15 (force multiple coils) to access the data of the relay output terminal at the bit level.
You could also access the relay output at the word level by using the Modbus function
code 3 (read holding register).

For the input terminal in the example below, Modbus function code 2 (read input status)
can be used to read the input points at the bit level. At the word level, Modbus function
code 4 (read input register) or Modbus function code 3 (read holding register) can be used.

Analog I/O0
Analog terminals will always use word level Modbus read/write commands. Analog input
terminals also have a Status register (1 byte) and a Data register (2 bytes). Analog output
terminals have a Control register (1 byte) and a Data register (2 bytes). At this time, the
Control Byte will not be used for the output terminals. The upper bytes of the Status and
Control registers are not used but are consumed by the Coupler to make sure all registers
are word aligned so data does not start in the middle of a word. In the following example,
the analog output terminal registers will start at register 402049.

= 5 PX-272-n | 2PT 230V Relay Out 2-pont 230 VACDC solid state relay ouiput terminal, 00000 1-000002 402057:0-902057:1
Point Short Desaription Modbus Address Modbus Access

1 2T 230V Relay Out 000001 disgete output, function 1, Sor 15

2 2PT 230V Relay Out 000002 discrete output, function 1, Sor 15

1 2°T 230V Relay Out 402057:0 Packed output bits, function 3

2 2PT 230V Relay Out 402057:1 Packed output bits, function 3
= 4 PX-144  4PTDI29DC 4-pont 2¥DC sinking nput terminal, 100001-100004 400009:0-400009:3
L Point Short Desaription Modbus Address Modbus Access

14PT DI 29WDC 100001 discrete input, function 2

24PTDI 29WDC 100002 discrete input, function 2

3 4T DI 24WDC 100003 discrete input, funciion 2

449PTDI 249DC 100004 discrete input, function 2

149TDI 29WDC 300005:0 Packed Input bits, function 4

24PTDI 29WDC 300005:1 Packed Input bits, function 4

3 4PT DI 24WDC 300005:2 Packed Input bits, function 4

449°TDI 290DC 300009:3 Packed Input bits, function 4

149TDI 29WDC 400005:0 Packed Input bits, function 3

2 T DI 240DC 400005: 1 Packed Input bits, function 3

3 4PT DI 24WDC 400009:2 Packed Input bits, function 3

449°TDI 299DC 400009:3 Packed Input bits, function 3

Since the Control register will not be used, the output data can be written to the Data
register using Modbus function code 6 (preset single register) or 16 (preset multiple
registers).
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2 Px-402 2CH AD 4-20mA 2-channel analog output terminal, 402049-402052
L Pont Short Desaiption Modbus Address Modbus Access
120H AD 4-20mA 020499 Control, function 6or 16
1 2CH AD 4-20mA 402050 Data, function6or 16
2 20H AD 4-20mA 402051 Control, function 6 or 16
2 2CH AD 4-20mA 402052 Data, function6or 16

The analog input terminals will have a Status register associated with each input channel.
The Status register can be used to determine if there is an input fault and if it is an over-
range or under-range error (see status word bit map below). The Modbus function code
4 (read input register) or 3 (read holding register) can be used to get data stored in the
Status and Data words of the analog output terminal.

The PX-MOD will not have Status or Control registers associated with each channel’s Data

word. Analog Input and Output terminals will only consume two bytes (one word) per
channel. PX-TCP1 and PX-TCP2 Analog Input and Output terminals will consume 8 bytes (4

words) per channel.

5 PX-332-n AHTHMIn 2-channel thermocouple input terminal, 300005-300008 400005-300008
L{ Point Short Description Modbus Address Modbus Access
122HTHMIn 300005 Status, function 4
122HTHMIn 300005 Data, function 4
220HTHM In 300007 Status, function 4
220HTHM In 300008 Data, function 4
12CHTHM In 400005 Status, function 3
12CHTHMIn 400008 Data, functon 3
22HTHMIn 400007 Status, function 3
22XHTHMIn 400008 Data, function 3

Analog Input Terminal Status Register Bit Mapping
To access the status bits use Modbus function code 4 (read input register) or 3 (read
holding register) and use bit of word addressing or unpack bits from the word level to
access the individual bits.

Bit : 30005:6 30005:1 | 30005:0
Name | Error Over range | Under range
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Within these word locations, the individual bits represent specific information about the

analog signal.
MSB LSB
PX - 302 For inputs: The LSB will change
PX-304 L) B0 B HUSA
PX - 308 5 121110 9 8 7 6 5 4 3 2 1 0 -
Analog N y]
. N\
Terminals 12 Bits (Bits 3 — 14) 0 — 4095
Px-d02 MO0 LSB N
- For : Changing
px-a04 || (NI D]j o ohuil s e
PX-408 15 1413121110 9 8 7 6 5 4 3 ouputvalue.
“ J
N\
12 Bits (Bits 3 — 14) 0 — 4095
. = Data format resolution
PX - 312 LS8 h Il ch
- For i : The LSB wil
o ' T CTT T Exniito
PX-318 15 14 13121110 9 8 7 6 5 4 colevialions in fhe module:
Analog \ /
Terminals Bit 15is +/-  Bits 4 — 14 = 0 — 2047
PX - 412 LSB h h
- For outputs: Changing the state
PX - 414 l LTt Dj]] of e 5 il s chonge e
PX-418 15 1413121110 9 8 7 6 5 4 oviputvalve.
|\ J
N\
Bit 15is +/- Bits 4 — 14 = 0 — 2047

. = Data format: 11 bit plus Sign bit
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Diagnostic LEDs

All Protos X Bus Couplers have LED lights which can be used to troubleshoot errors. For
instance, the 1/0 BUS Diagnostics LEDs will indicate the status of the bus terminals and
their connections. The green LED will light up in order to indicate a fault-free operation.
The red LED will blink with two different frequencies to indicate an error. The error is
encoded in the blinks as follows:

Blink Code

Fast Blinking Error Code Start
First Slow Sequence Error Code
Second Slow Sequence Error Code Argument
Error Code Start Error Type Error Location

Below is an example of an I/O Error showing Error Code 6 (Bus Coupler Error) and Error
Argument 4 (DIP Switch incorrect for Boot IP) from Terminal Bus Coupler PX-TCP2.

Flashes quickly Flashes at .5 sec Flashes at.5 sec |

multiple timesto | | rate the number | rate the number of |
signify WO Error | | for the Error Code i | the Error Argument

| P { i i

Below is an example of an I/O Error showing Error Code 4 (I/0O Bus Data Error) and Error
Argument 1 (Break behind bus terminal n, in this case number 1) from Terminal Bus
Coupler PX-TCP2.

é Flashes quickly || Flashesat5sec | Flashes at .5 sec
i multiple times to | ! rate the number { rate the number
signify I/0 Error i i for the Error Code of the Error
| |
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PX-TCP2 Diagnostics LEDs

@switch
Diagnostics

Ethermnet
TCPAP

Ethernet (b)
Diagnostics

o

/0O Bus

Diagnostics mg;
- kr

PX-TCF2

a. Power Supply Diagnostic LEDs

LED Meaning
Left LED = OFF No Bus Coupler power
Right LED = OFF No 24VDC Terminal Bus Power
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b. Ethernet Diagnostics LEDs

LED ON OFF
ON/Flashing = data received )
coM The LED flashes slowly if DHCP or BootP | No datareceived

is active but the Bus Coupler has not yet
received an IP Address

The LED flashes rapidly (5 times, only
when switching ON); the Bus Coupler is

ERROR addressed with ARP No error
The settings on the DIP Switch are not
valid
Watchdog error or no
WDG Watchdog is active (No error) communication (start

communication or reset WD error)

c. /O Bus Diagnostics LEDs

LED Meaning
1/0 RUN ON or Flashing: 1/0 Bus Running
/0 ERR Flashing: See error codes below
Error Code P
Error Code Argument Description Remedy
« Check Power Supply for over-voltage
. peaks
Persistent, « Imol tEMC
continuous EMC Problems mplement EMC measures
blinking « If 1/0 Bus Error is present, it can be
localized by a restart of the Coupler
(switching it OFF and then ON again)
0 EEPROM Checksum Error « Contact ADC Returns Department at
(800) 633-0405
« Insert fewer Bus Terminals, the
1Pulse 1 Code Buffer Overflow programmed configuration has too many
entriesin the table
« Contact ADC Returns Department at
2 Unknown Data type (800) 633-0405
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Error .
Error Code ki Description Remedy
Argument
P d Configuration h
0 amﬂfgg& en?rr;/ 1uration a1, check programmed configuration for
2 Pulses correctness
n(n>0) (Ta)?le comparison (Bus Terminal |« Incorrect table entry
n
 No Bus Terminal inserted
« One of the Bus Terminals is defective;
remove half of the Bus Terminals
3 Pulses 0 1/0 Bus Command Error attached and check whether the error
is still present with the remaining Bus
Terminals. Repeat until the defective Bus
Terminal is located
0 1/0 Bus Data Error, break behind |, Check whether the n+1 Bus Terminal is
4 Pulses the Bus Coupler correctly connected ; replace if necessary
) ) « Check whether the Bus End Terminal
n Break behind Bus Terminal (n) PX-901 is connected
1/0 Bus Error in register
5 Pulses n communication with Bus Exchange the nth Bus Terminal
Terminal (n)
0 Error at installation
1 : Interna'l Data Error « Exchange Bus Coupler
* DIPSwitch changed aftera |, perform a hardware reset on the Bus
software reset Coupler (switch OFF and ON again)
6 Pulses 2 Other device with this IP Address |« Change the IP Address
in the network « Set 1-8 to ON or OFF, see BootIP
4 DIP Switch incorrect for BootlP  |e Perform a hardware reset on the Bus
Coupler (switch OFF and ON again)
8 Internal Data Error
16 Errorin IP socket
th P Start the Bus Coupler again, if the Error
14 Pulses n zorrgcl:lts Terminalsisnolonger ooy again, then exchange the Bus
Terminal
Check the number of terminals for Bus
15 Pulses n Number of Bus Terminalsisno  |Coupler assembly to make sure the
longer correct maximum number of terminals has not
been exceeded
Check the amount of bytes consumed
16 Pulses n Length of the I/O Bus dataisno  |by terminals to make sure the 512 bytes
longer correct Input and 512 bytes output has not been
exceeded

d. Switch Diagnostics LEDs

LED ON Flashing OFF
LINK/ACT Link is OK Communication 0K No Link
10/100 Baud |100 MBaud - 10 MBaud
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PX-TCP1 Diagnostics LEDs

©) LINKIACT

Ll |
&

=k B

pie:
= jé@.

a. Us/Up LEDs

LED (Power LEDs)  \Meaning
Power LED Us OFF: No Bus Coupler 24VDC

Power LED Up OFF: No Terminal Power Bus 24VDC

b. 1/0 Bus Diagnostics LEDs

LED (I/0 Bus) Meaning
I/0 Bus RUN ON or Flashing: I/0 Bus Running
I/0 Bus ERR Flashing: See error codes on following page
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Error Code L
Error Code Description Remedy
Argument
« Check Power Supply for over-voltage peaks
Flashing « Implement EMC measures
- Continuously | EMC Problems « If1/0 Bus Error is present, it can be localized
by a restart of the Coupler (switching it OFF
and then ON again)
0 EEPROM Checksum Error « Contact ADC Returns Department at (800)
633-0405
« Insert fewer Bus Terminals, the programmed
1Pulse 1 Code Buffer Overflow configuration has too many entries in the
table
« Contact ADC Returns Department at (800)
2 Unknown Data type 633-0405
2 Pulses - Reserve -
* No Bus Terminal inserted
« One of the Bus Terminals is defective; remove
half of the Bus Terminals attached and check
3 Pulses 0 1/0 Bus Command Error whether the error is still present with the
remaining Bus Terminals. Repeat until the
defective Bus Terminal is located
0 1/0 Bus Data Error, break behind the Bus |, Check whether the n+1 Bus Terminal is
4 Pulses Coupler correctly connected ; replace if necessary
. . « Check whether the Bus End Terminal PX-901
n Break behind Bus Terminal (n) is connected
1/0 Bus Error in register communication th .
5 Pulses n with Bus Terminal () Exchange the nth Bus Terminal
0 Error at installation
1 Internal Data E « Exchange Bus Coupler
6 Pulses nternal Data Error + Perform a hardware reset on the Bus Coupler
2 DIP Switch changed after a software reset (switch OFF and ON again)
Warning: The set cycle time was exceeded. This
. indication (flashing LEDs) can only be cleared by
7 Pulses 0 Cycle Time was exceeded booting the Bus Coupler again
Remedy: Increase the cycle time
9 Pulses 0 Checksum Error in Flash program « Transmit program to the Coupler again
1 Incorrect or faulty library implemented | Remove the faulty library
Bust Terminal n is not consistent with the | Check the nth Bus Terminal. The boot project
10 Pulses n configuration that existed when the boot | must be deleted if the insertion of an nth Bus
project was created Terminal is intentional
th : Start the Bus Coupler again, if the Error occurs
14 Pulses n nth Bus Terminals has the wrong format again, then exchange the Bus Terminal
P Check the number of terminals for Bus Coupler
15 Pulses n ygr':gt‘lr of Bus Terminals is no longer assembly to make sure the maximum number of
terminals has not been exceeded
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c. WD/COM/Error LEDs

LED (Ethernet) Meaning

WDG ON: Watchdog Active (No error)
COM ON or Flashing: communication with controller
ERROR Flashing: DHCP or BootP active, waiting for an IP Address
ON: Hard real time is switched ON at TC. No ADS communication is possible
RTE atthe same time . All TCP, UDP and ICMP telegrams (€.g., ping) will not be
answered
ON: LINK availabl
LINK/ACT aval av'e

Flashing: LINK available and communicating
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PX-EIP1 Diagnostics LEDs

U]
I
801' o
‘—-*

(© LINKIACT :_J

@RS
DI

BEE
() I gooo

2

&N

Os

e
L, |
L, |

03
on
|
|

{}

a. Us/Up LEDs

LED (Power LEDs) Meaning
Power LED Us OFF: No Bus Coupler 24VDC

Power LED Up OFF: No Terminal Power Bus 24VDC

b. 1/0O Bus Diagnostics LEDs

LED (I/0 Bus) Meaning
/0 Bus RUN ON or Flashing: 1/0 Bus Running
/0 Bus ERR Flashing: See error codes on following page
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Error Code L
Error Code Description Remedy
Argument
« Check Power Supply for over-voltage peaks
Flashing * Implement EMC measures
- Continuously | EMC Problems « If1/0 Bus Error is present, it can be localized
by a restart of the Coupler (switching it OFF
and then ON again)
0 EEPROM Checksum Error « Contact ADC Returns Department at (800)
633-0405
« Insert fewer Bus Terminals, the programmed
1Pulse 1 Code Buffer Overflow configuration has too many entries in the
table
« Contact ADC Returns Department at (800)
2 Unknown Data type 633-0405
2 Pulses - Reserved -
* No Bus Terminal inserted
« One of the Bus Terminals is defective; remove
half of the Bus Terminals attached and check
3 Pulses 0 1/0 Bus Command Error whether the error is still present with the
remaining Bus Terminals. Repeat until the
defective Bus Terminal is located
0 1/0 Bus Data Error, break behind the Bus |, Check whether the n+1 Bus Terminal is
4 Pulses Coupler correctly connected ; replace if necessary
. . » Check whether the Bus End Terminal PX-901
n Break behind Bus Terminal (n) is connected
1/0 Bus Error in register communication th .
5 Pulses n with Bus Terminal () Exchange the nth Bus Terminal
0 Error at installation
1 Internal Data E « Exchange Bus Coupler
6 Pulses nternal Data Error + Perform a hardware reset on the Bus Coupler
2 DIP Switch changed after a software reset (switch OFF and ON again)
Warning: The set cycle time was exceeded. This
. indication (flashing LEDs) can only be cleared by
7 Pulses 0 Cycle Time was exceeded booting the Bus Coupler again
Remedy: Increase the cycle time
9 Pulses 0 Checksum Error in Flash program « Transmit program to the Coupler again
1 Incorrect or faulty library implemented | Remove the faulty library
Bust Terminal n is not consistent with the | Check the nth Bus Terminal. The boot project
10 Pulses n configuration that existed when the boot | must be deleted if the insertion of an nth Bus
project was created Terminal is intentional
th : Start the Bus Coupler again, if the Error occurs
14 Pulses n nth Bus Terminals has the wrong format again, then exchange the Bus Terminal
P Check the number of terminals for Bus Coupler
15 Pulses n ygr':gt‘lr of Bus Terminals is no longer assembly to make sure the maximum number of
terminals has not been exceeded
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PX-EIP1 Diagnostics LEDs

c. 1/0 EtherNet Diagnostic LEDs

LED (I/0 Bus) |Meaning
EIP Error ON: See Error Codes
ON: EIP communication with Client.
EIP Run Flashing: No EIP communication with Client
DIAG Error Flashing: See Error Codes
DIAG RUN ON: Diagnostics running with no errors
ON: Link available
LINK/ACT Flashing: LINK available and communicating

Ethernet/IP Diagnose  |EIPE (red) |EIPR (green) Configuration DIAGE (red) EIPR (green)
IP Address OK off 055 Diagnose Error Argument |Error Code
No IP Address off off OK off On
(LIS Dot ) In Data Too Less  |Flashing® 1
Online Off On

In Data Too Big Flashing* 2
Offline PLC Stop off 0.1s

Out Data Too Less |Flashing* 3
TimeOut 05s off
T —— Out Data Too Big  |Flashing* 4

ress Conflict On Off

Wrong Assembly .

Instance Flashing 5

Second Master Flashing* 6
Example

Data Length in too big 5 bytes

 Start Error Code: Red LED is flashing, fast green LED Off.

» Red LED is ON, green LED shows you the Error Code flashing two times (1sec)
* Red LED OFF, green LED Off

« Red LED flashing 5 times (1sec), error argument, green LED Off

DIAG E L1
DIAGR___{[1[L.

'Error Code’

Error Argument
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PX-MOD Diagnostics LEDs

a. Us/Up LEDs

WD

okf
Fl

on] onlll cujiomfl =

£

il
A

Us|

Up
/O RUN |

/O ERR|

LED (Power LEDs)

Meaning

Power LED Us

OFF: No Bus Coupler 24VDC

Power LED Up

OFF: No Terminal Power Bus 24VDC
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b. 1/0 Bus Diagnostics LEDs

LED (/0 Bus) Meaning
1/0 RUN ON or Flashing: I/0 Bus Running
/O ERR ’I;?gging: See error codes on following

Error Code iy
Error Code Argument Description Remedy
) « Check Power Supply for over-voltage peaks
Persistent, « Implement EMC measures
continuous EMC Problems « If 1/0 Bus Error is present, it can be localized
blinking by a restart of the Coupler (switching it OFF
and then ON again)
0 EEPROM Checksum Error « Contact ADC Returns Department at (800)
633-0405
« Insert fewer Bus Terminals, the programmed
1Pulse 1 Code Buffer Overflow configuration has too many entries in the table
Contact ADC Returns Department at (800)
2 Unknown Data type 633-0405
0 Programmed Configuration has an « Check programmed configuration for
2 Pulses incorrect entry correctness
n(n>0) Table comparison (Bus Terminal (n)) * Incorrect table entry
* No Bus Terminal inserted
« One of the Bus Terminals is defective; remove
half of the Bus Terminals attached and check
3 Pulses 0 1/0 Bus Command Error whether the error is still present with the
remaining Bus Terminals. Repeat until the
defective Bus Terminal is located
0 1/0 Bus Data Error, break behind the Bus |, Check whether the n+1 Bus Terminal is
4 Pulses Coupler correctly connected ; replace if necessary
. . « Check whether the Bus End Terminal PX-901
n Break behind Bus Terminal (n) is connected
5 Pulses n Kg: g: : ;_Lor:ri]riln;elg(ins)ter communication Exchange the nth Bus Terminal
th . Start the Bus Coupler again, if the Error occurs
14 Pulses n n' Bus Terminals has the wrong format again, then exchange the Bus Terminal
L Check the number of terminals for Bus Coupler
15 Pulses n ygr'rrg:r of Bus Terminals is no longer assembly to make sure the maximum number of
terminals has not been exceeded
. Check the amount of bytes consumed by
16 Pulses n :;gpr%g; of the l/0 Bus data is no longer terminals to make sure the 512 bytes Input and
512 bytes output has not been exceeded
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c¢. WD/TX/RX LEDs

LED (Modbus) |Meaning

wD ON: Watchdog is good

RX ON: data is being received

X ON: data is being transmitted

Error ON: Data Error, communications with the Master Device has been lost

Bus Coupler Diagnostics Additional Notes

1. The number of pulses (n) indicates the position of the last Bus Terminal before the fault.

Passive Bus Terminals, such as the power feed terminal, are not included in the count.

In the case of some Errors, rectification does not cause the Bus Coupler to leave the
blink sequence. The Bus Coupler stays in the Stop state. The Bus Coupler can only be

restarted either by switching the power supply OFF and ON again, or by a software
reset.

Hot Swap NOT Permitted: Always remove power from the system before inserting
or removing bus terminals or couplers as failure to do so could cause malfunction or
damage to the terminals, couplers or other connected devices.

The occurrence of a fault in the course of operation does not immediately trigger the
display of Error Codes by the LEDs. The Bus Coupler must be requested to diagnose
the Bus Terminals. The diagnostic request is generated after switching ON.
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Fieldbus Errors

The Protos X PX-TCP1, PX-TCP2, and PX-MOD Bus Couplers have built-in watchdog timer
functions for end user applications. The watchdog timer functionality provides controlled
output handling in the event of communication loss. When the watchdog timer is enabled
by any Modbus Write message, the outputs will stay active as long as there are incoming
Modbus read or write messages (If 0x1122 set to 1). Or as long as there are incoming
Modbus write messages (If 0x1122 set to 0). In the event that the incoming Modbus
messages are interrupted for a period longer than the watchdog timer value setting, the
outputs will turn OFF. At this point, the end user must re-establish communications to the
Bus Coupler and send a watchdog reset command to the device in order to re-enable the
outputs. Alternately cycle power to the Bus Coupler, or use the PX-CFGSW to reboot the
coupler.

The watchdog timer can be disabled under Tools> Options when connected with the
PX-CFGSW. However if communication is lost, the bus terminal outputs will remain in their
last state and will not update until communication is re-established.

The end user application interfaces with the watchdog timer functionality through pre-
defined Modbus TCP registers. The specific registers and Modbus addresses are shown

below.
Address | Address | Modicon Modbus Tvoe Descriotion Notes
(Hex) (Dec) Addressing p P
. Watchdog Timer Default Value = 1000
0x1120 4384 44385 Read/Write Value, (ms) Disable Timer = 0
. Watchdog Reset Reset Command: Write OXBECF
0x1121 4385 44386 Read/Write Register then write OXAFFE
Read/Write message
0x1122 4386 44387 Read/Write | Watchdog Type Watchdog = 1(default)
Write message Watchdog =0
Bit 15 = Fieldbus Error
0x100C 4108 44109 ReadOnly | Bus Coupler Status Watchdog time elapsed
Watchdog, current | Time elapsed since last Modbus
0x1020 4128 44129 Read Only time (ms) Message after Watchdog is active

The Watchdog Timer Value is stored in the Read/Write Modbus address 0x1120 (4384
dec.) in the coupler. The value can be read at any time using a Modbus Read message.
However the value can only be written to prior to the Watchdog being made active by

a Modbus Write message to one of the configured output addresses and it can only be
written to if the Bus Coupler is not in a watchdog fault state. If a Modbus Write message
is attempted during either of these states a Modbus fault 02 lllegal Data Address will be
returned from the Bus Coupler. The watchdog timer value can also be changed using the
Protos X Configuration software.

NOTE: If you only have Inputs, the Watchdog settings do not matter since without an Output to
write to, the Watchdog cannot be enabled.
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Reset the watchdog timer and clear the error condition in order to change the watchdog
timer value. Read the Bus Coupler status register (bit 15 of register 0x100C) in order to
see if the Bus Coupler watchdog timer has elapsed. Bit 15 will clear after a successful
Watchdog Reset Command write sequence. The Watchdog Reset Command consists of
writing the value OXBECF (48847 dec.) to address 0x1121 and then writing the value OXAFFE
(45054 dec.) to address 0x1121. See timing chart below.

During the watchdog timer elapsed state, Modbus writes to the Bus Coupler will fail with
Modbus Exception Error Code 4 (SLAVE DEVICE ERROR).

) EWatchdog )
Watchdog Timeout Watchdog |
Active | Time 1 i Acive
Watchdog LED
Modbus Read/Write Message | | I | | I I | | I
* *
Watchdog Error I
Watchdog Reset
*Watoh.dog will only be activated/enabled by a Modbus write (discrete waichd
or holding register) message. sreos
Reset Codes
sent Via
Modbus
Write

The Watchdog type determines how you want the Watchdog fault to work. If there

is a 1" in this register a Modbus Write message will initiate the Watchdog timer and
the Watchdog will become active. In this mode, any read or write message will keep
the Watchdog active as long as they happen before the Watchdog timeout value has
been exceeded. If there is a “0" in this register a Modbus Write message will initiate the
Watchdog timer and another Modbus Write must be performed before the Watchdog
timeout value has been exceeded to keep the coupler from having a Watchdog Fault.

To monitor the current time elapsed in the Watchdog timer a Modbus Read message can
be used to get the value in Modbus register 0x1020 (4128 dec.). This value will show how
much time has elapsed since a Modbus message has reset the Watchdog Timer last. If
this time reaches or exceeds the value in the Watchdog Timer Value a Watchdog Fault will
occur.

The PX-MOD will not allow Modbus Read or Write messages to the /O data if the bus
coupler is in the Watchdog timeout condition. The PX-TCP1 and PX-TCP2 will allow
Modbus Reads of inputs, but Modbus Writes to Outputs will fail if the bus coupler is in the
Watchdog timeout condition.
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Watchdog Enable/Act

Timeout Value can be checked
by reading address 0x1120 from
the Bus Coupler.

Watchdog type can be checked
by reading address 0x1122 from
the Bus Coupler.

Are Reads or Writes

faster than the Watchdog
timeout value?

System functioning
normally

to the Bus Coupler occurring

ivate

The Watchdog will not occur
and the outputs will not turn OFF if
communications with the Master
device fails.

Has the Watchdog
been enabled and a timeout
value > 0 been entered
in the config SW

Has there been a NO
successful Modbus write
command to the
Bus Coupler?
Is the Bus Coupler =0

Modbus register 0x1122
equal to “1” or “0”

‘Are the Writes to the
Bus Coupler occurring
faster than the Watchdog
timeout value?

System functioning
normally

System Watchdog
timeout occurs

Writes to Outputs will fail.

When the Watchdog occurs the PX-MOD will not allow Modbus Reads or
Writes to Inputs or Outputs. When a Watchdog occurs, the PX-TCP1 and PX-TCP2
bus couplers will still allow Modbus Reads from Inputs to work, but all Modbus

written to with all bus coupler models.

Bus coupler registers can continue to be read from or
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Resetting Watchdog Errors

Modbus master device reads Modbus read
only register 0x100C from the bus coupler

and checks bit 16 of the word to see if it is

ON (=1 or Decimal word value 32768).

Is Bit 16
ON

Write the value 0XBECF
(Decimal 48847) to Modbus

register 0x1122 (Decimal 4386)

When using Decimal register use Unsigned
Integer data types to read and write to bus
YES coupler registers. When writing to the bus
coupler, make sure to write to a single register
so data is only written to the target register.

Write the value OXAFFE

(Decimal 45054) to Modbus
register 0x1121 (Decimal 4385)
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Resetting Watchdog Errors, continued

DirectLOGIC PLC Ladder Example

THIS INFORMATION PROVIDED BY AUTOMATIONDIRECT.COM TECHMICAL

SUPPORT IS PROVIDED "AS 18" WITHOUT A GUARAMNTEE OF ANY KIND.

These documents are provided by our technical support department to assist others. We
do not guarantee that the data is suitable for your paricular application, nor do we
assume any responsibility for them in your application.

This Project shows how to use the status register of the Protos X bus coupler to detect
when a Modbus Watchdog error has occurred and how to programatically reset it from
ladder logic. In this project the Protos X Assembly cosists of the following hardware:

1) PX-TCP2 Modbus TCP Bus Coupler

2)PX-412 2 Channel Analog Output Terminal

3)PX-272-1 2 Channel Solid State Relay Terminal

4)P¥-144 4 Channel Digital Input Terminal

5)PX-332-K 2 Channel Thermocouple Type K Module

6) PX-901 Bus End Terminal

Your hardware does not have to match this, but you should use appropriate Modbus
addresses and function codes for your hardware configuration.

3 { nop

Metwork #1 uses the He-ECOM100 in Slot 1. This would be the only slotin 05, first slotin
06, and second slotin 205/405 models.

It will use the range of V-memory from V400 - V502 as the working status, workspace and
buffer. These locations must not be used anywhere else.

Make sure Dipswitch 7 is turned ON in the ECOM100.

The Modbus converter spreadsheet from ADC Tech Support site will be extremely useful
to convert Modbus addresses into the octal-based addressing required in the instructions.

MNOTE: MetEdit 3 MUST be used to setup the ECOM100 "Peer-to-Peer Config” table in
the ECOMA100. This is what determines if the communications are ModbusTCP or ECOM.

ECOM100 Config
2 ECOM100 1B710
ECOM100 # K1
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402 - V502
On the first PLC scan, setthe Comm Success & Comm Error count registers to 0.
Alzo SETS C106, which is the enable logic to the ECxX boxes.
_FirstScan LD
SPO
3 Ze—d] "l Ko
ouT
RXMWX Ok Count
V505
ouT
RXAWX Fail Count
V5086
)
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Resetting Watchdog Errors - DirectLOGIC PLC Ladder Example, continued

Once the ECRX and ECWx |IBoxes are enabled, the ECOM100 IBox will automatically
sequence them, no manual control of the port busy bits is required

This example uses C106 with a SET on First Scan, it could be changed to whatever logic
the user desires such as SP1.

4 { nop )
The ECRX will read from Slave ID ™17, and will target address V100714 which is the

Modbus equvalent address 44108 (Holding Register). This is the Status word of the Bus

Coupler.

itwill get 2 bytes ( 1 register) and place the data in V2000. This data will be in decimal
format. The DataView window at left has V2000 set for Decimal format

Mote that Workspace V location must be unigue.

” e ECONM100 RX Network Read
—'| 4} ECRX IB-740
ECOM100# K1
Workspace V503
Slave ID K1
From Slave Element (Src) V10014
Mumber Of Bytes K2
To Master Element (Dest) V2000
Success C100
Error c101
Bit #15 of register V2000 will be mointored to see when a watchdog fault has occured. If
Bit 15 is true it will initiate two ECWX Modbus write instructoins which will send resst
codes to V10441(Modbus address 404388). The first write instruction sends a Hex code
of 0xBECF.
o WD Fail Bit 15 ECWXECDM‘IUU WX Network wmelEl—?M
{:,‘106 B2000.15
8 —Ik I
ECOM100 # K1
Workspace V510
Slave 1D K1
From Master Element (Src) V2501
Number Of Bytes K2
To Slave Element (Dest) V10441
Success C106
Error c107
The second ECWX Modbus write instruction will be initaited upon the completion of the
first ECWX and only if the watchdog fail bitis set The second Modbus write instruction
will send a Hex value of 0xAFFE to V10441(Modbus address 404386)
- WO Fail Bit 15 - EmECDMmU WX Netwaork wme|5.741
C106 B2000.15 c110
7 = I Ik
ECOM100 # K1
Workspace V511
Slave 1D K1
From Master Element (Src) V2502
MNumber Of Bytes K2
To Slave Element (Dest) V10441
Success c110
Error C111
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Resetting Watchdog Errors - DirectLOGIC PLC Ladder Example, continued

The ECWX will write to Slave ID ™1, and will target address V4010 which is the Modbus
equivalent of 42057 third Holding Register.

It will write 2 bytes (1 registers) from the PLC addresses V2500 . This address will be
displayed as decimal in dataview, but it will represent the binary value of the bits ofthe
word. Ifthe value is "1" then bit "1" will be true, if the value is "2" bit "2 will be true, if the
value is "3" then bits "1 and "2" will be true. Any decimal value that have bits "1" or "2"
will turn on the outputs of the terminal.

Mote that Workspace location must be unigue.

e ECOM100 WX Network Write

_I = ECWX 1B-741
ECOM100# K1
Workspace V504
Slave ID K1
From Master Element (Src) V2500
Mumber Of Bytes K2
To Slave Element (Dest) V4010
Success c102
Error c103

The ECRX will read from Slave ID "1", and will target address TAS (V2005) which is the
Modbus equvalent address 40006 (Holding Register).

It will get 2 bytes ( 1 registers) and place the data in V2001. This data will be in decimal
format. The DataView window at left has V2001 (CH1 Temp) set for Decimal format.Since
the value iz coming from a temperature module and the data is in Celcius format it needs
to be converted to Fahrenheit. So it must be changed to the Real format to display
decimal places. To do this we load V2001 into the accumualtor, perform a Binary to Real
conversion and then output the converted value to V2002 - V2003, We then use a Math
Real instruction to run the Celcius to Fahrenheit conversin formula on the data and put it
into V2004 - V2005.

Mote that Workspace V location must be unigue.

c‘“‘iﬁ ECOM100 RX Network Read
—'I I ECRX IB-740
ECOM100 # K1
Workspace V507
Slave ID K1
From Slave Element (Src) TAS
Mumber Of Bytes K2
To Master Element (Dest) V2001
Success C104
Error Cc105
LD
CH1 Temp
V2001
BTOR
ouTD
V2002
Math - Real
= MATHR 1B-541
Result 70.34
Expression ((R9/R5)*V2002*R0.1)+
R32
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Resetting Watchdog Errors - DirectLOGIC PLC Ladder Example,

continued

MOTE: If trying to read Modbus Input Registers { Function Code 4 or 30001 addressing),
the # of ;ytes must be increased by 1 to the next odd number. This is how the
DirectLogic and ECOM100 recognize the Modbus address is an Input Register.

{ nop )

10

The next 2 rungs will count the Success and Errors of the IBOX's. Y505 and V506 will

contain the total count of each, respectively.
INCB

SP1_ECRX_7_0Ok
C100

1 17l

RXMWK Ok Count
V505

SP1_ECWX_7_Ok
c102

[Tl

0S_MNetRX_7_0Ok
C104

Count failed ECRX and ECWX transactions.

INCB

SP1_ECRX_7_Fail
c101

12 AR

RHMWWK Fail Count
V506

SP1_ECWX_7_Fail
C103

Tl

0S_NetRX_Fail
C108

AR,

c107
[Tl

c111
LTl

{ enp )

13
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Resetting Watchdog Errors, continued - CLICK Ladder Example

A | 0 0 = U 00 | | D K I AF
THIS INFORMATION PROVIDED BY AUTOMATIONDIRECT. COM TECHNICAL SUPPORT IS PROVIDED "AS IS™ WITHOUT A GUARAN OF ANY KIND
These documents are provided by our technical support department to assist others. We do not guarantee that the data is suitable for your particular application, nor do we assume an
responsibility for them in your application
This Project shows how to use the status register of the Protos X bus coupler to detect when a Modbus Watchdog error has occurred and how to programatically reset it from ladder
\ﬂg: In this project the Protos X A 5 of the following hardw
Modbus RTU Bus Coupler
2 Channel Analog Output Terminal
1 2 Channel Solid State Relay Terminal
4 Channel Digital Input Terminal
2K 2 Channel Thermocouple Type K Module
1 Bus End Terminal
Your hardware does not have to match this, but you should use appropriate Modbus addresses and function codes for your hardware configuration
NOP )
Rung two uses a counter triggered by a 100ms clock pulse to interlock com instructions in the Click plc.
[Counter T
_100ms_Clock Modbus_Com_
BSCs Interiock
i tPoint ms BCT1
17 =i
[Compite
Modbus_Interlock_Count
Current BCTD1
Modbus_Com_Interlock
BCT1
g .
&
The Modbus Read instruction will read the bus rw"\ﬁv \ta\u: Modbus 4109 decimal(0x100D Hex) each time it is polled and save the data into DH1 register. lick is not
based addressing s we are reading from 4
[Receive (Port 3) MODBUS|
Modbus_Interlo Siave ID 1|Rd_status_Receiving
ck_Count [Modbus Function Code 04) ECc20
mcm1 ms Slave Addr 304109)
1=} INO. of Master Addresses 1[Recsiving
s
[ 2 OFFl Ry_Status_Suce
Coupler_Status_Word
[Master —
RA_Status_Err
3
Rd_Status_Err_Code
[@oD1]
Rung 4 unpacks the DH1 word into Bits C50 to C65. The bit address C65 can then be used to identify a watchdog error. When C65 is true a watchdog error has occurad.
[Copy Unpack]
Modbus_Interlo
k_Count Coupler_Status_Word
mcTo1 ms src HDH1
1|
1=F
Stat_Word_U Stat_Word_U
npack_Bil0 npack_Bit15
IDes
Copy the appropriate reset values into DH10 and DH11 for the reset write commands
[Copy Single]
_Aways_ON
-]
|} ——src B BECFh
WD_Reset_Code_1
IDes HDH10
[Copy Single]
—Src. B AFFER
WD_Reset_Code_2
Des B DH11
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Resetting Watchdog Errors, continued - CLICK Ladder Example, continued

In Rung 5 if C65 (bit 15 of the bus coupler status word) is true and the couner value = 0 then the Click will initiate two Modbus write commands. The first instruction will write a value of
48847 decimal(0XBECF Hex) to Modbus register 404386 decimal(0x1122 Hex). The Click is not using Zero based addressing so we are reading from 404386. Be sure you know what
your master device uses. Also make sure you only write to a single register sa you do not over write other registers. Also make sure you use Unsigned Integer 16 bit data types in your
fogic for decimal values

Send (Port3) 1I0DBUS
Slave ID 1| WD_RST_Reg_Write
Modbus_Interlo \ Modbus Function Code 06| Send
ck_Count e Siave Addr 404385 HC30

®@cTot mo ‘o5
11

(] WD_Reset_Code_1  [S#nn0
g 1=l 11 T [Master HDHI0

WD_RST_Reg_Write
_1_8ucc
BEC31

e
WD_RST_Reg_Wiite
_1_Em

BC32

e

WD_RST_Reg_Wite

_1_Er_Cd
E—[l DD2]
The second instruction in rung 6 triggered off of the success of Send instruction in rung & will write a value of 45064 decimal(OXAFFE Hex) to Modbus register 404386 decimal(0x1122
Hex). This will reset the watchdog eror. The Click is not using Zero based addressing so we are reading from 404386 Be sure you know what your master device uses. Also make sure
you only write to a single register so you do not over write other registers. Alsa make sure you use Unsigned Integer 16 bit data types in your logic for decimal values
Send (Port3) MODBUS|
Slave ID 1| WD_RST_Reg_Write
[Modbus Function Code 06
Siave Addr 404385|

WD_RST_Reg_Write_1_Succ
mea1 WD_Reset Code_2  [Seném
DRy WD_RST_Reg_Wiite
I

7 {1 —{Master

EC34
[Sucoess.
WD_RST_Reg_Write
_2_Err
BC3s
Eror

WD_RST_Reg_Wiite

This rung can be used to check Modbus communication to the Protos X bus coupler. In Rung 7 we are writing to the word of a discrete output module that resides on the Protos X
bus coupler. If you have a bus coupler with difierent /O you will have to identify the Modbus addresses and use a diflerent address than is used in this instruction. By enabling the
‘Modbus _Wiite" contact and changing the value in the "DS10" you can manipulate the physical outputs. For the watchdog function of the bus controller to become active a
modbus write command must be made to the bus coupler. After the modbus write message makes the watchdog active, and both the MWX and MRX are stopped the watchdog
would fail and all outputs would be tumed off. In this project however, the MRX for the status read will keep the watchdog active. Ta simulate a watchdog fail you can unplug the
RS485 cable from the bus controller until the WD LED goes off on the PX-MOD.

Send (Port3) 110DBUS]
Siave 1 e_
Modbus_interio Modbus Function Code 06| Wite_output_Sena
SR Lnpack Stave Addr 402051 BC40
m2 B
i L moes Output Word =
1=r IMaster mos10 WB_
Wite_Output_Succ
BC41
=
MB_ Wite_Output_Err
BC42
ror
We_
|Wite_Output_Err_Cod
e
[o@o<]
3
In this rung we are reading the temp value of a PX-332-K thermocouple terminal. When the Modbus inerlock count is = 4 and the C65 watchdog error is false the Click will execute
2 MRX command to get the value from the bus coupler. The Modbus read command can be used to keep the watchdog active once it has been initiated by the Modbus write
instruction. After the Modbus write message makes the watchdog active, and both the MVX and MRX are stopped the watchdog would fail and all outputs would be tumed off. In
this project however, the MRX for the status read will kesp the watchdog active. To simulate a watchdog fail you can unplug the RS485 cable from the bus controller until the WD
LED goes off on the PX-MOD.
Receive (Port:3) MODBUS|
Siave ID 1 e_
IModbus Function Code 03| Read_Analog_In_Se
Modbus_interlo Slave Addr 400001 nd
LN NO. of Master Addresses 1 BCH3
L m4 Bcss sy fadi
g 1=1 — Analog_THM_Value -
Mazter Wos1 Read_Analog_In_Suc
c
BC44
=
e_
Read_Analog_In_Err
BC45
ror
e_
Read_Analog_In_Er_
cd
——{@pps]
rcose
The Protos X temperature terminals only read in Celcius. In the MATH instruction below there is an example for converting from Celcius to Fahrenheit
Math
((9/5*(DS1*.1)))+32 Temp_In_Fahrenheit
10 Result ]
1 END )
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Chapter 5: Troubleshooting.

Resetting Watchdog Errors, continued - CLICK Ladder Example,

continued

A N O 000 00 050 = C OG0 0 010 |

The second instruction in rung 6 triggered off of the success of Send instruction in rung 5 will write a value of 45054 decimal(0xAFFE Hex) to
Modbus register 4386 decimal(0x1122 Hex). This will reset the watchdog error. The PX-MOD Modbus addressing is not set zero based so
all the Modbus addresses are offset by one. If the coupler is zero based the you will write the same values to Modbus register 4385 decimal
(0x1121 Hex)

Send (Port:3)

Slave ID

Modbus Function Code
Slave Addr

MODBUS|

1

06

WD_RST_Reg_Write_1_Succ 380

‘WD_Reset Code_2
HDH11

ITI

Master

WD_RST_Reg_Write
_2 Send
B C33

Sanding
WD_RST_Reg_Write
2 Scc
EC34

Sucoess

WD_RST_Reg_Write

—O

Emor

WD_RST_Reg_Write
_2 Er.Cd

—|Ermb @DD3]

This rung can be used to check Modbus communication to the Protos X bus coupler. In Rung 7 we are writing to the word of a discrate
output madule that resides on the Protos X bus coupler If you have a bus coupler with different I/O you will have to identify the Modbus
addresses and use a different address than is used in this instruction. By enabling the "Modbus _Wnite" contact and changing the value in
the "DS10" you can manipulate the physical outputs. For the watchdog function of the bus controller to become active a modbus write
command must be made to the bus coupler. After the modbus write message makes the watchdog active, and both the MWX and MRX are
stopped the watchdog would fail and all outputs would be turned off. In this project however, the MRX for the status read will keep the
watchdog active. To simulate a watchdog fail you can unplug the RS485 cable from the bus controller until the WD LED goes off on the PX-
MMOD

Send (Port3) MIODBUS
Siave ID 1
WModbus_Interla Modbus Function Code 06
ck_Count Stauwarﬂ#m“k Slave Addr 402051
mems 1—| we Bee Cutput_Word
=1 I Master mos10

MB_
Wite_COutput_Send
0

Sending

MB_
Wite_Qutput_Succ
EC41

Success

MB_ Wite_Output_Err
B C42

Emor

MB_
Wite_Output_Err_Cod

e
—4Em B DD4]

Protos X Installation and 1/O Manual, 1st Edition, Rev. | I 5_25


https://cdn.automationdirect.com/static/manuals/pxuserm/pxuserm.html

- Chapter 5: Troubleshooting

Resetting Watchdog Errors, continued - CLICK Ladder Example

A [ B c D E F G H T
In this rung we are reading the temp value of a PX-332-K thermocouple terminal. When the Modbus inerlock count is = 4 and the C65
watchdog error is false the Click will execute a MRX command to get the value from the bus coupler. The Modbus read command can
be used to keep the watchdog active once it has been initiated by the Modbus write instruction. After the Modbus write message
makes the watchdog active, and both the MWX and MRX are stopped the watchdog would fail and all cutputs would be turned off In
this project however, the MRX for the status read will keep the watchdog active. To simulate a watchdog fail you can unplug the RS485
cable from the bus controller until the WD LED goes off on the PX-MOD
Receive (Port3) MODBUS]
Slave ID 1 MB_
Modbus Function Code 03| Read_Analog_In_Se
Modbus_Interlo Slave Addr 400001 nd
ck_Count Slat*"wéﬁ;g”p“k NO. of Master Addresses 1 EC43
= (Word Swa OFFj
B CTD . m4 Bces P Receiving
: 1=T f Analog_THM Value
Master 2
Read_Analog_In_Suc
e
[l C44
Suosess
MB_
Read_Analog_In_Err
B C45
Ermor
MB_
Read_Analog_In_Er_
Cd
—|ﬂ DD5,
EnCode 1
The Protos X temperature terminals only read in Celcius. In the MATH instruction below there is an example for converting from Celcius
to Fahrenheit
Math
((9/5*(DS1*.1)))+32 Temp_In_Fahrenheit
——E DF4
9 Result
10 END )
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Chapter 5: Troubleshooting.

Resetting Watchdog Errors, continued - Do-more Ladder Example

THIS INFORMATION PROVIDED BY AUTOMATICMNDIRECT.COM TECHMICAL

SUPPORT IS PROVIDED "AS 15" WITHOUT AGUARANTEE OF ANY KIND

These documents are provided by our technical support department to assist others. We
do not guarantee that the data is suitable for your particular application, nor do we
assume any responsibility for them in your application

This Project shows how to use the status register of the Protos X bus coupler to detect
when a Modbus Watchdog error has occurred and how to programatically reset it from
ladder logic. In this project the Protos X Assembly cosists of the following hardware:

1) PX-TCP2 Modbus TCP Bus Coupler

2)PX-412 2 Channel Analog Qutput Terminal

3) PX-272-1 2 Channel Solid State Relay Terminal

4)PX-144 4 Channel Digital Input Terminal

5) P¥-332-K 2 Channel Thermocouple Type K Module

6) PX-801 Bus End Terminal

Your hardware does not have to match this, but you should use appropriate Modbus
addresses and function codes for your hardware configuration.

The Modbus Read instruction will continually read the bus coupler status Modbus register
4109 decimal(0x100D Hex and save the data into V2000 register. Bit# 15 of word

W2000 will represent the watchdog error. Ifthis bit is true a watchdog error has occurred
The PX-TCP2 Modbus addressing is not setto zero based so all the Modbus addresses
are offset by one. Ifthe coupler is setzero based and your controller supports it then you
will read from Modbus register 4108 decimal(0x100C Hex).

—

nop )

MRX
Device
IP Address
TCP Port Number
UnitlD
Function Code

From Modbus Offset Address
Number of Modbus Registers
To Do-more Memaory Address
Continuous at Interval

On Success, Set bit

On Error, Set bit

Modbus Network Read

3 - Read Holding Registers
Modbus Address 4 + offsetvalue entered below

@IntModTCPClient
10.1.32.16

502

255

4109

1
V2000
0.100s
C1

c2

In this logic if V2000:15 (bit 15 of the bus coupler status word) is true then the Do More
will initiate two Modbus write commands. The first instruction will write a value of 43847
decimal(0xBECF Hex) to Modbus register 4386 decimal(0x1122 Hex). The second
instruction will write a value of 45054 decimal(0xAFFE Hex) to Modbus register 4386
decimal(0x1122 Hex). This will reset the watchdog error. The PX-TCP2 Modbus
addressing is not setzero based so all the Modbus addresses are offset by one. If the
coupler is zero based the you will write the same values to Modbus register 4385 decimal
(0x1121 Hex)

V2000:15

— F > WX Modbus Network Write
Device @IntModTCPClient
IP Address 10.1.32.16
TCP Port Number 502
UnitID 255
Function Code f - Write Single Register

Modbus Address 4... + offsetvalue entered below
To Modbus Offset Address 4386
Constant OxBECF
0On Success, Set bit c5
On Error, Set bit CB

— > MWK

Device

IP Address

TCP Port Number
UnitiD

Function Code

To Modbus Offset Address
Constant

On Success, Set bit

On Error, Set bit

Modbus Address 4...

Modbus Network Write
@IntModTCPClient
10.1.32.16

502

255

6 - Write Single Register
+ offsetvalue entered below
4386

OxAFFE

c7

fo2:]
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- Chapter 5: Troubleshooting

Resetting Watchdog Errors, continued - Do-more Ladder Example, continued

5_28 I Protos X Installation and 1/O Manual, 1st Edition, Rev. |

In this rung we are reading the temp value of a PX-332-K thermocouple terminal. When
the Modbus Read contact is true the Do More will execute a MRX command to get the
value from the bus coupler. The Modbus read command can be used fo keep the
watchdog active once it has been initiated by the Modbus write instruction. After the
Modbus write message makes the watchdog active, and both the MWX and MRX are
stopped the watchdog would fail and all outputs would be turned off. In this project
however, the MRX for the status read will keep the watchdog active. To simulate a
‘watchdog fail you can unplug the Ethernet cable from the bus controller until the WD LED
goes off on the PX-TCP2. { On PX-TCP-1 a red LED will illuminate when a WD failure
happens.)
The Protos X temperature terminals only read in Celcius. In the MATH instruction below
there is an example for converting from Celcius to Fahrenheit
Modbus_Read
]CW‘ MR- Modbus Network Read
4
. Device @IntModTCPClient
IP Address 1013216
TCP Port Number 502
UnitIo 255
Function Code 3-Read Holding Registers
Modbus Address 4... + offsetvalue entered below
From Modbus Offset Address 6
Number of Modbus Registers 1
To Do-more Memory Address V2002
Continuous at Interval 0.100s
0On Success, Set bit ci5
0On Error, Set bit C16
——IMATH — Calculate Expression
Result R2004
Expression V2002*0.1
| MATH — Calculate Expression
Result R2006
Expression ((TOREAL(9)/ TOREAL(S))* R2004) + 32
This rung can be used to check Modbus communication to the Protos X bus coupler In
this example we are writing to the word of a discrete output module that resides on the
Protos X bus coupler. If you have a bus coupler with /O you will have to identify the
Modbus addresses and use a different address than is used in this instruction. By enabling
the "Modbus _Write” contact and changing the value in the "Output_Werd" you can
manipulate the physical outputs. For the watchdog function of the bus controller to
become active a modbus write command must be made to the bus coupler. After the
modbus write message makes the watchdog active, and both the MWX and MRX are
stopped the watchdog would fail and all outputs would be turned off. In this project
however, the MRX for the status read will keep the waichdog active. To simulate a
watchdog fail you can unplug the Ethernet cable from the bus contraller until the WD LED
goes off on the PX-TCP2. { On PX-TCP-1 a red LED will illuminate when a WD failure
happens.)
Modbus_Write
’ 1 MWX——————————— Modbus Network Write
5 —
> Device @InthodTCPClient
1P Address 10.1.32.16
TCP Port Number 502
UnitID 255
Function Code 15 - Write Multiple Coils
Modbus Address 0... + offsetvalue entered below
To Modbus Offset Address i
Number of Modbus Coils 2
From Do-more Memory Address Qutput_1
Do-more Range Qutput_1 - Qutput_2
Continuous at Interval 0.100s
On Success, Set bit c3
On Error, Set bit c4
{ e )
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Chapter 5: Troubleshooting.

Resetting Watchdog Errors - P3000 Ladder Example

21

1 2 3 £ 5 [ 7 a 9 i 11

[THIS INFORMATION PROVIDED BY AUTOMATIONDIRECT.COM TECHNICAL SUPPORT IS PROVIDED "AS 1S"
WITHOUT A GUARANTEE OF ANY KIND.
[These documents are provided by our technical support department to assist others. We do not guarantee that

khe data is suitable for your particular application, nor do we assume any responsibility for them in your
hApplication.

[This Project shows how to use the status register of the Protos X bus coupler to detect when a Modbus
Watchdog error has occurred and how to programatically reset it from ladder logic. In this project the Protos X
jpssembly cosists of the following hardware:

1) PX-TCP2 Modbus TCP Bus Coupler

) PX-412 2 Channel Analog Output Terminal

3) PX-272-1 2 Channel Solid State Relay Terminal

H) PX-144 4 Channel Digital Input Terminal

5) PX-332-K 2 Channel Thermocouple Type K Module

6] Px-901 Bus End Terminal

i¥our hardware does not have to match this, but you should use appropriate Modbus addresses and function
odes for your hardware configuration,
I| I| { wnMOP 3}
The Modbus Read instruction will continually read the bus coupler status Modbus register 4109 decimal{0x1000
Hex and unpack the data into bits. Bit # 15 will represent the watchdog error. If this bit is true a watchdog error
has occurred, The PX-TCP2 Modbus addressing is not set to zero based so all the Modbus addresses are offset by
pne. If the coupler is set to zero based and the controller messaging it supports zero based then you will read
From Modbus register 4108 decimal{0x100C Hex).

PX-TCPZ Status Fapistir

MODEIUS READ

Ethernet Port CPUFETH-Ext In Progress Read_i.InProgress
IP Address 10.1.32.16 Complete Read_1.Complete
TCP Port Mumber 502 Success Read_1.Success
Slave Mode Mumber 255 Errar Read_1.Error
Autarnatic Palling 500 /0 Timeout Read_1.Timeout
Don't Skip Execution Exceplion
Enshle uford Swap Response String Read_1ExcResponse

Mo 32 Bit b 16 Bit Mapping
Slawe Madbus Starting Address 4109
Modbus Decimal Addressing
Madbus Function Code
31 Read Holding Registers
Tag Marne Mapping
Mon-Array Tag
PH_TCP2_ Satuz

Tn paek bits from P3-TCP-2 Status Register

UNPACK BITS

Input PX_TCPZ_Satus  Eit Mumber  Cutput
P¥_1

z Px_z

2 P¥_2

4 P¥_4

5 PY 5

3 PH_E

Enable 7 PX_7

] P¥ 8

3 (]

0 PE_10

11 P¥_11

2 PE 12

13 PE_13

14 P¥_14

15 PX_15

16 PX_16
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- Chapter 5: Troubleshooting

Resetting Watchdog Errors - P3000 Ladder Example, continued

1z 3 4 &5 & 7 & 3 1 1

[N this logic if PX-16(bit 15 of the bus coupler status word]) is true then the P3000 will initiate two Modbus write
kommands. The first instruction will write a value of 48847 decimal(OXBECF Hex) to Modbus register 4386
Hecimal(0x1122 Hex). The second instruction will write a value of 45054 decimal(OxAFFE Hex) to Modbus register
386 decimal{0x1122 Hex). This will reset the watchdog error. The PX-TCP2 Modbus addressing is not set to
Fero based so all the Modbus addresses are offset by one. If the coupler is set to zero based and the controller
Imessaging it supports zero based then you will read from Modbus register 4385 decimal{0x1121 Hex)

Reset_1 - MODEUS WRITE
Etherret Part CPU-ETH-Ext In Progress InProgress
IP Addresz 10.1.32.16 Caomplete Complete

TCP Port Murnber 502 Success Success
Slave Mode Mumber 255 Error Error
Mo Automnatic Polling Tirnecut Timeout
PX_16 Dan't Skip Execution Exception
11 Erable|, Ne Weord Swap Response String ExcResponse

TI'~4'1a|:v 322 Bit Data bo 16 Bit

Slawe Modbus Starting Address 4386

Modbus Decimal Addressing

Modbus Function Code

Bt Wirite Single Register

Tag Mame Mapping

Mon-frray Tag

watchdog reset
Reset_2 - MODBUS WRITE

Ethernet Part CPU-ETH-Ext In Progress InProgress

IP Address 10.1.32.16 Complete Complete

TCP Port Mumber 502 Success Success
Slave Mode Mumber 255 Error Error
Mo Automatic Polling Tirnecut Timeout
Dran't Skip Execution Exception
[ Enable Ma Wiard Swap Response String ExcResponse
|21 TMap 32 Bit Duata to 16 Bit

Slave Madbus Starting Address 4396
Madbus Decimal Addressing
Madbus Funclion Cade

&1 Wirite Single Register

Tsg Mame Mapping

Mon-Array Tag

watchdog reset 1
This rung can be used to check Modbus communication to the Protos X bus coupler, In this example we are
writing to the word of a discrete output module that resides on the Protos X bus coupler. If your I/0
Lonfiguration is different you will have to identify the Modbus addresses and use a different address than is used
n this example. By enabling the "Modbus _Write" contact and changing the value in the "Output_Word" you can
Imanipulate the physical outputs. For the watchdog function of the bus controller to become active a Modbus
write message must be sent to the bus coupler. After the Modbus write message makes the watchdog active,
hnd both the MWX and MRX are stopped the watchdog would fail and all outputs would be turned off, In this
broject however, the MRX for the status read will keep the watchdog active, To simulate a watchdog fail you can
Linplug the Ethernet cable from the bus controller until the WD LED goes off on the PX-TCP2, { On PX-TCP-1 a
Fed LED will iluminate when a WD failure happens.)

MODBUS WRITE

Iodbus_ Write

Enable

Ethernet Port CPU-ETH-Ext
IP Address 10.1.32.16
TCP Port Murnber 502
Slawve Mode Mumber 255
Automatic Poling 100 F0
Con't Skip Execution
iard Swap
Mo 32 Eit Data to 16 Eit Mapping

Slave Modbus Starting Address 1
Modbus Decimal Addressing
Modbus Function Code

15: Force Multiple Coils

Tag Mame Mapping

Mon-Array Tag
Cutput_Bit_1
Cutput_Bit 2

In Progress rite_1.InProgress
Complete Wirite_1.Cormplete

Success Wribe_1.Success

Etror ‘irite_1.Error

Tirneout Wirite_1.Timeout

Exception

Responze String Wirite_1ExcResponse
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Chapter 5: Troubleshooting.

Resetting Watchdog Errors - 3000 Ladder Example, continued

[n this rung we are reading the temp value of a PX-332-K thermocouple terminal. When the Modbus Read
contact is true the P3000 will execute a MRX command to get the value from the bus coupler. The Modbus read
command can be used to keep the watchdog active once it has been initiated by the Modbus write instruction.
sfter the Modbus write message makes the watchdog active, and both the MW and MR are stopped the
batchdog would fail and all outputs would be turned off. In this project however, the MRX for the status read will
j.eep the watchdog active. To simulate a watchdog fail you can unplug the ethernet cable from the bus controller
Lintil the WD LED goes off on the PX-TCP2, { On PX-TCP-1 a red LED will illuminate when a WD failure happens.)

Read_2 - MODELS READ

Ethernet Port CPU-ETH-Ext In Progress InProgress
IF Address 10.1.32.16 Complete Complete
TCP Port Mumber 502 Success Success
Slave Mode Mumber 255 Error Error
Automatic Polling 100 /0 Tirmeout Tirmeout
Iodbus_Read Daon't Skip Execution Exception
Enable Wiard Swap Response String ExcResponze

Mo 22 Bit to 16 Eit Mapping

Slave Modbus Starting Address &
Madbus Decirnal Addressing
Modbus Function Code

3t Read Holding Registers
Tag Mame Mapping

Mon-Array Tag
Ternp _Channel 1

[The Protos ¥ temperature terminals only read in Celcius. In the MATH instruction below there is an example for
converting from Celcius to Fahrenheit.

TATH
Enable| Result Temp_Fahrenheit

Farmula

(5/5*(Temo Channal 1 *.1))+32

{ ENO D
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- Chapter 5: Troubleshooting

Protos X Configuration Software Troubleshooting

If the Protos X configuration software has been started, a connect has been attempted,
and the dialog box displaying the hardware configuration does not display, use the
troubleshooting steps below.

Confirm Power Supply to USB Device

Make sure the PX-USB-232 serial cable green LEDs are illuminated as shown below.

Power IN

Bus Coupler Serial
Interface Power b

a. The USB Power IN LED should be green if the USB device is in a good USB port
being powered by the PC.

b. The Bus Coupler Serial Interface Power LED should be green if the Bus Coupler is
powered up and the connection is good.

Verify the PX-USB-232 Driver Installation
Ensure that the PX-USB-232 USB Driver was installed properly. To verify the installation
follow these steps:

1. Go to the Device Manager on your PC and verify the USB Device is in the list under
Ports. If there are multiple devices listed and if not sure which one is the device, unplug
the PX-USB-232 and see if any of the listed devices go away. If so, plug the PX-USB-232
device back in and verify it shows up under the Ports list.

2. If the driver does not show up under the Ports list look elsewhere in the Device
Manager. If the driver for this device did not install correctly it will usually show up
under Other Devices or Universal Serial Bus Controllers with an exclamation point
beside it as shown below.

P Ve VL W L IR Y PR PP

i> ¥ Network adapters

- v sldarmgEment Technology - SOL (COM3)
T3 Koyo USB-Serial Comm Port (COML1)

b D Processors

> -% Sound, video and game controllers

A% Storage controllers
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Chapter 5: Troubleshooting.

If the driver shows up in the Device Manager with the exclamation symbol, or
anywhere other than the Ports level, you have two options. You can uninstall and
reinstall the software, making sure any antivirus software is disabled and the UAC
on your PC is set to "Never Notify” (Win 7 and 8), or you must manually update the
driver for the USB device.

To update the USB driver:
a. Go to Device Manager and find the device as explained in the preceding steps.

b. Select and Right Click on the device. This will open the drop down menu shown
below.

4 -|lf5 Other devices /
“otlffy USB Seri=tDact
‘T'? Ports (C.OM | Update Driver Software... |

e,

f? Commy Disable
T ItelR | ninstall 13)
: f? Koya US
b O Processors Scan for hardware changes

és S.| Sound, vidg

¥ 1 -€F Storage con
f [> 48 Systemn devices

Properties

¢. From the drop down menu, select “Update Driver Software”. A window will open
with the choices shown below.

A A A L o PN fn P,

1
%\/' | Update Driver Software - USB Serial Port

wwumnw-]

How do you want to search for driver software?

: % Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software |
foryour device, unless you've disabled this feature in your device installation :
settings.

= Browse my computer for driver software /

Locate and install driver software manually.

o P P 4 AP A kb

Coaie Sl S R e "‘*

d. From this window, click on “Browse my computer for driver software”. This will
open a window where you can select the location of the Driver software.
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i L i L I e L el T L]
‘@ Il Update Driver Software - USB Serial Port

Browse for driver software on your computer

Search for driver software in this location:

C:\Program Files (x86)\AutomationDirect\Protos i Utility] - Browse...

Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

e Prtiull mep -y A

e. Use the Browse box to go to the location shown on the graphic above: C:\
Program Files (x86)\AutomationDirect\Protos X Utility or the directory where the

software was installed to.
f. Click on "Next” and the driver should install. Once installation is complete the
following dialog will display:

U I Update Driver Software - USE Serial Port (COM10) }

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

USE Serial Port

4. If the Driver Update was successful, go back to your Device Manger in the Control
Panel and check that the device is properly installed. The device should be under
the Ports section as shown on the following page (COM number might be different).
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l

& i -E¥ Metwork adapters
% 4 7% Ports (COM & LPT)
)
i

1? Communications Port (COML)
f? Intel(R) Active Management Technology - SOL (COM3)
? Koyo USB-5erial Comm Port (COMI11)

- L7 USB Serial Port (COM10)
o o} Processors \

I -% Sound, video and game controllers
I 43 Storage controllers

Cannot Connect After Verifying Previous Steps
If you still cannot connect, the dialog box shown below should display.

Ermor [&J

| l Could not read from the Protos X device. Make sure the device is connected.

In this case try the following steps:

1. Click on "OK" to close the error window and confirm that the COM Port matches the
one identified in the Device Manager. For example, in the graphic on Step 4 above,
COM10 is displayed. Go to the Options window (see below), and verify the selected
COM Port matches the COM Port (COM10) shown in the Device Manager.

Options @
Serial Port Settings
COM Port
|iUSB, Serisl Port {COMIT FTDL oo ']l
Baud 19200
Datzbits |8
Parity Ewen
Stophits 1
COM Type R5232
Timeout 500
Multipoint [s]
General Settings
[ Zero Based Modbus Addressing
Enable Modbus Watchdog
15| mSecs
[ OK. ] [ Cancel ] [ Help ]

Protos X Installation and 1/O Manual, 1st Edition, Rev. | I 5_35


https://cdn.automationdirect.com/static/manuals/pxuserm/pxuserm.html
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2. If the connection still fails, make sure the PX-USB-232 serial cable is connected to
the Protos X Bus Coupler and the power to the Coupler is ON.

Bus Coupler
Power ON LED

Ethemnet
TCPIP

@ com
L

‘ ERROR

® vos

/O Bus

Diagnostics m;;

PX-TCF2

PX-USB-232
Connected Here

3. On the Bus Coupler the green I/O Run LED should be blinking quickly and the red
I/O Error LED should NOT be flashing. If the red LED is flashing, verify that the Bus
End Terminal is in place.
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PENDIX
GLOSSARY

Bus Controller

Provides interface to the fieldbus via serial or Ethernet communications using Modbus protocol
or EtherNet/IP network. Sends data to the I/O Bus and provides power to the Terminal Power
Bus. Includes status LEDs.

Bus End Terminal
Required at the end of a terminal assembly and is used to terminate the I/O bus. Not required
if using a bus expansion end terminal.

Bus Expansion Coupler Terminal

Used in place of the Bus Controller in an expansion assembly when expanding to a Terminal
Group. If used in the first expansion assembly of a group, connect to a Bus Expansion End
Terminal via RJ45 port. If used in any other expansion assembly, connect to the preceding Bus
Expansion Coupler Terminal via one port, and to an additional Bus Expansion Coupler Terminal
through a second port.

Bus Expansion End Terminal

Used at the end of the Bus Controller terminal assembly when expanding to a Terminal Group.
Connects to a Bus Expansion Coupler Terminal via RJ45 port.

1/0 Bus
Provides a data path across the terminal assembly. Requires a Bus End Terminal at the end of
the assembly to terminate the 1/O Bus.

1/0 Bus Contacts
Six contacts located on the upper right side of a Bus Coupler or Terminals to pass the 1/0 bus
data.

Power Terminals
Used to introduce, separate or distribute power along the Terminal Power Bus.

Terminal Assembly
Comprised of a Bus Controller, up to 64 Terminals, and a Bus End Terminal.



I
- Glossary

Terminal Group
Comprised of two or more Terminal Assemblies.

Terminal Power Bus
Provides power to the Terminals.

Terminal Power Bus Contacts

Three spring contacts located on the lower right side of a Bus Coupler or Terminal pass power
through three blade contacts located on the lower left side of adjoining Terminals.
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